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Anne.x 7
REP t]RI,I C OF KENYA

IN THE MATTER OF THE TATU ORY ATH

CHAPTER I 5 LAWS OF KENYA
.AND.

AND D CLARATIO S ACT

IN THE MATTER OF INVITATION TO SU

HEARING FORDR, PATRICK OMWANDA AM THN
BMITMEMO NDA F PROVAL

INE OR

E:, POSITION OF DIRECTOR GEN ERAL FOR HT,ALTH
APPOINTMF:,NT'I'O TH

AFFIDA VIT (STATEMENT ON oATH)

I.DR.wAHoMENGAREresidentinNairobiofPostOfficeBoxNumberT20Tl-0020o
Nairobi in the Republic of Kenya do hereby make oath and Solemnly state as follows: -

l,THAT.lamanadultKenyanofsoundmindanddulycompetentandauthorizedtomake
this Affidavit (stalement inder outh) on my own behalf' being a Kenyan and a doctor in

full time Practice bY Profession

2 THAT.IamtheChairmanoftheKenyaCatholicDoctorsAssociationandfounding
Chairman of the African Sovereignty Coalition

3 THAT.theHealthActChapter24lsectionlTindicatesthefollowingasthefunctionof
the Director General

"(fl) be lhe technical advisor to lhe Governmenl on all matters relating lo health wilhin

the heolll, seclor;

(h) be the technical advisor to the Cabinet Secretdry of heallh;

(c) be rasponsible for prevenling and guarding againsl lhe introduction of infectious

diseases inlo Kenia;

(d) promote lhe public heolth antl lhe prevenlion, limilation or suppression of infeclious'

communicable or preventable diseases within Kenya;

(e)advicethelwolevelsofGovernmehtonmdttersofnalionalsecurityonpublichealth;

O promole and facitirate research and investigalions in co'lneclion wilh lhe prevenlion

or treolmenl of human diseoses;

(g) prepare and publish reporls and slalislical or olher information relalive lo the public

heanh;

(h) obtain and publish periodicatty informalion on infectious diseases and olher heollh

maltersandsuchprocurableinformationregarttingepidemictliseasesinterritories
adjocenl to Kenya or in other Counlries as lhe inlerests of public health may require;

(i) provide guidelines for regislration, licensing, cerli/ication and gazellement of all

heolth facilities;
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(j) be responsiblefor internship programfor health workersl

(k) supervise the directorates within the national Ministry of heolth; and

(l) perform any other duties as may be assigned by the appointing authotity and any
other htrilten law."

4. THAT. Dr. Patrick Amoth has been acting as Director General of Health since the year 2020
during which time it has becomc clear he is not fit and suitable to hand the said portfolio,
whether in acting capacity or as confirrned due to the following reasons:

4.1 His management of the Covid l9 crisis.

a) Deliberately subjecting innocent Kenyans and the unsuspecting memberc ofpublic to
wanton psychological torture by using the appeal to fear public health messaging
fallaciously by indicating Covidl9 had no treatment and that only a vaccine would
allow us to go back to normal. Annex I Appeal to fear in health care.

b) He refused to acknowledge and recommend treatment of the viral replication phase of
Covidl9 with re-purposed drugs such as Ivermectin and Hydroxychloroquine as well
supportive treatment with Vitamin D, yet all were safe and effective. In fact. the
guidelines released under his watch clearly discouraged treatment ofthe early phase of
the disease and recommended the use of Hydroxychloroquine in the second phase of
the disease when it was ineffective! Amex 2 Interim guidelines on management of
Covidl9 in Kenya. Such treatment would have contributed significantly to reducing
transmission as well as reduced mo(ality. Annex 3 Comparisons between the
Neighboring States of Amazonas and Pard in Brazil and Annex 4 Preventive Vitamin
D Supplementation and Risk flor COVID-I9 Infection.

c) I used the drugs to teat family, friends and patients during the crisis and am happy to
report I did not loss any patient to Covidl9.

d) Introducing lockdowns as a way ofcontaining an aerosol or airbome spread respiratory
disease. Countries like Sweden and Tanzania did not take this draconian route seeking
rather to balance between the risk of disease and destroying the economy. Annex 5

Sweden's nolockdown COVID strategy, Annex 6 Tanzania's position on the COVID-
19 pandemic. Both Lockdown and contact tracing did not make any sense given that
they overlook the well-established physics of respiratory emissions, where droplets of
all sizes can be carried many meters within a moist and ho1 turbulent cloud ofexhaled
breath. and had good results, Annex 7 How did we get here?

e) Recommending the use of Covidl9 "vaccines" without reviewing the phase I and II
clinical trial results to ascertain they are safe and effective hence creating a national
security risks taking into account that the health care workers and security forces were
the first to be injected. Covidl9 vaccinations were rolled out in Kenya in March 2021
with Dr Amoth as the index candidate yet the phase I and II clinical trial results only
become available through a court order after Pfizer was sued under the Freedom of
Information Act in the USA. Annex 8 Pfizer FOIA Order by judge.
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f) These were experimental vaccines released for use under emcrgency use authorization
that required participants to fully understand this fact and give infomred consent. Even
for those who willingly took the vaccine did not give a true infbrmed consent as the
risks were never disclosed beforehand, they only got assurance from WflO that the
vaccines were saf'e and etfective. Annex 9 WIIO lists two additional COVID- I 9

vaccines for emergency use and COVAX roll-out. This is against the Nuremberg code.
Annex l0 Nuremberg Code.

g) Similar concerns about Dr Amoth's suitability to hold office had been raised with the
Public Servicc Commission by the Kenya Catholic Doctors Associatioti on the I irh of
August 2023. Annex I I Gross miscondr.rct of DG and Annex l2 Email to PSC sent on
I 2th August 2023.

5. THAT the Information from those who have analyzed the data from the Pfizer phase I and Il
clinical trials indicate that before releasing the Covidlg injections, pfizer knew:

i) The mRNA vaccines did not work.

ii) The vaccine is distributed throughout the body in a couple ofdays, accumulating in the
liver. adrenals. spleen and ovaries.

iii) The injections damaged the hea(s of minors

iv) 6l people in the trials died of strokes, and half of the stroke adverse events were within
a couple ofdays after injection.

v) Five people in the trials died of liver damage-with, again, many of the liver damage
adverse events sustained shortly after the injection.

vr) Neurological events, cardiac events, strokes, brain haemonhages, blood clots, lung
clots and leg clots were occurring at a massive scale.

vii) There was harm to sperm count, testis, and sperm motility; harm to ovaries, menstrual
cycles, and placentas.

viii) over 80 per cent of the pregnancies in one section of the pfizer clinical findings
documents ended in spontaneous abortion or miscarriage.

Annex l3 Pfize r and Modema document analysis (https://www.ukcolumn.orglseriesiuk-situatiol-
room-pfi zermoderna-document-anal ysis).

6. THAT. the mRNA technology used in the Astra Zeneca vaccine given in Kenya is similar to
that of Pfizer. Could the many sudden deaths we are noticing in Kenya be related to Covidlg
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vaccination? Can Dr Anroth furnish us with the clinical trial results ofthe phase I and ll clinical
trials of the Astra Zeneca vaccine that he used to approve its use in Kenya?

7. THAT. The Covid I9 injections contain artificial viruses (Nano particle capsule or genetically

nrodified Adcnovilus containing the artificial nrRNA (genetic nraterial) that codes fol thc spike

protein found on the SARS-Cov-2 virus). Unlike traditional viral vaccines where the dead or
inactivated vaccine stimulates an immune response, the artificial virus is Covidl9 injections

actually infect normal human cells making them produce the spike protein - the exact same

thing that caused the disease Covidl9 diseasel Annex l4 How Covidl9 vaccines work and

Annex I 5 Astra zeneca insert 29th Jan 2021-pending-endorsement-european.

8. THAT. Viruses causing respiratory infections enter the body through mucus membranes and

the body uses secretory IgA to prevent infection. For a vaccine to be effective against

respiratory infections, it needs to stimulate production ofsecretory lgA. However, the Covidl9
injections were given intramuscularly therefore producing systemic immunity as opposed to
secretory IgA and this may explain why they were not effective in preventing infection. Annex

l6 lnducing mucosal IgA.

9. THAT. one cannot develop a vaccine ifthe body's natural immunity cannot mount an effective
immune response to the natural infection. It was wrong to make Covid l9 vaccination mandatory

by preventing those who had not been vaccinated from accessing services (hotels, restaurant,

rvorkplace) or traveling (orrt ofand into lhe country). Srrch coercion is inconsistent with medical

practice. In the Covidl9 situatiou, the choices were between taking a chance with the infection
and available treatment or taking a chance with the vaccination and its possible side effect. Each

person's choice should have been respected and neither should havo been discriminated against

and or coerced into making any decision without full and frank disclosures. Annex 17

Comparing SARS-CoV-2 natural immunity to vaccine-induced immunity.

10. THAT. ifa vaccine is safe and effective, then the person who has taken the injection has no

reason to worry about the person who has not taken the vaccine! The unvaccinated person takes

a risk with the infection but does not in any way threaten one who has been protected by the
vaccine.

ll. THAT. The mantra "no one is safe from COVID-I9 until everyone is safe" is based on a
m isunderstanding of basic immunology. A story explaining why we must vaccinate health

workers and highest-risk populations in all countries first and at the same time to protect
ourselves locally suggested that vaccine doses must be shared globally and immediately.

Unfortunately, this thought process is based on the assumption that the body does not have an

effective natural immune system! Annex l8 No one is safe until we are all safe - mandatory
vaccination. Both natural immunity and vaccine immunity contribute to herd immunity with
natural immunity being more effective because the immune system responds to many different
antigens on the virus while immunization generally uses one antigen from the virus. It follows
that those who had healed from Covid l9 did not need vaccination. Immunity from vaccination
cannot be better than natural immunity. Annex l9 Comparing SARS-CoV-2 natural immunity
to vaccine-induced immunity

4lIra6e



12. TI'IAT, he Approved the use of the RT PCR test as the gold standard, including testing people

rvlro tlid not havc syrrrpturrrs. TlrE test dctects thc gcnetic tlatcrial ofthc virus but cBnnot tcll

if the virus was active or dead at the point of samplingl Clinically, it would have made more

sense to only test those with symptoms and still treat those with symptoms but who test

negative. Testing people who were not sick knowing the RT PCR test had false positives

would have exaggerated the number of "infections". Testing travelers who did not have

symptoms olso did not make medical sense. Annex 20 Recent advances and challenges of
l( l'-l'Cl( tcsts lbr tlte' diagrrosis of C:OVID-19. The RT PCR tost emergency usc aufiorization

by the Food and Drug Adrninistration was withdrawn in Dec 2021 because of its unrcliability

but the test continued being use in Kenya. Annex 2l Changes to CDC RT-PCR for SARS-

CoV-2 Testing (cdc.gov).

I 3. THAT. Dr Amoth supports killing of unborn children contrary to medical ethic and the law:

a) In May 2023, Dr Amoth, seemingly without the knowledge of the Cabinet Secretary

Health, attempted to launch guidelines titled "A clinical handbook on the prevention

and management of the big five direct causes of maternal morbidity and mortality in

Kenya" which under medical uterine evacuation procedures (page 38 -39) illegally
sanction the killing of unborn children up to 28 weeks' gestation (7 months of
pregnancy) for "risky or unintended" pregnancy (Prevention No. iv on page 37). Annex

22 Guidelines, Standards & Policies Portal I lth Aug 2023. The country was only savetl

from this disaster when the Catholic Bishops and Kenya Catholic Doctors Association

brought the matter to the attention ofthe CS ofhealth, who then called off the launch.

14. THAT. Article 26(4) of the Constitution of Kenya 2010 is very clear that "aborlion is

nol permitled unless in the opinion of a lrained heallh professional, lhere is need for
emetgency trealmenl or lhe life or health of the mother is in danger, or if permilled by

any olher /ap. " Since the constitution is written in simple English and is not a medical

document, the term abortion simply means bring to an end prematurely or terminate. This

article of the Constitution prohibits the bringing to an end or te(nination of pregnancy

unless by the opinion of a trained health professional. In other words, only the opinion of
a trained health professional is valid when considering bringing to an end or terminating a
pregnancy, even when permitted by any other law.

15. THAT, the Health Act Section 6(2) clearly defines a trained health professional as one

with formal medical training. This means that it is medical ethics that must determine why

and how a pregnancy is to be brought to an end or terminated. l'he terms "risky or

unintended" pregnancies are social and not medical terms. In medicine, we use the phrase

High Risk Pregnancy supported by a clear diagnosis. The terms "risky or unintended"

pregnancy don't constitute a medical opinion ofa trained health professional. Termination

ofpregnancy base on a pregnancy being "risky or unintended" would be inconsistent with
the COK 2010 and the Health Act.

I6. THAT. his management of malaria is wanting:
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a) He has sanctioned the use of vaccination and GMO mosquitoes in the fight against

Malaria in Kenya. Annex 23 Kenya to Release Genetically Modified Mosquitoes to

Fight Malaria.

b) The UK eliminated Malaria in l92l rvithout using vaccination or GMo mosquitoes.

Annex 24 The last British malaria outbreak.

c) The United States of America had been malaria free since 195 I . In late 2020, 750 GMO

mosquitoes were released in Florida Annex 25 Florida mosquitoes 750 million

genetically modified insects to be released. Now by coincidence, 8 cases of locally

acquired malaria were reported in the USA in 2023,7 of them in Florida' Annex 26

lmportant Updates on Locally Acquired Malaria Cases Identified in Florida.

d) Malaria is a treatable disease and deaths from Malaria can be eliminated by ensuring

the availability of life saving rnedication and use of safcr cnvironmental measures

making Malaria vaccination totally unnecessary.

17. THAT. his management of HPV infection is wanting and is causing vaccine hesitancy:

a) The Ministry of Flealth campaigns prcscnls HPV vaccinotion as prevention of cancer

of the cervix yet it is for prevention of a sexually transmitted virus called Human

Papilloma Virus. A person who has not engaged in sexual activity is not at risk of
contracting HPV.

h) Where a person is infected with HPV, the body's natural intmune systems destroys the

virus up to 907o of the tirne. Only a small fraction ol'those rvho develop persistent HPV

infection undetected for I 5-20 years are at risk of developing cancer of the cervix.

c) The problem is therefore not HPV infection but persistent HPV infection Persistent

infection can bc dctcctcd using pop smear ond other simple tests 8 - l0 years before

establishment of cancer of thc ccrvix allowing for simple cheap treatment that would

eliminate the risk of cancer.

d) Developcd countries had reduced the risk of death from cancer of the cervix to

negligible levels by simply encouraging all women who have ever engaged in sexual

intercourse to have a pap smear test done once every 5 - l0 years. Annex 27 Human

papillomavirus and cancer

e) HPV vaccination is not without risks, some lifelong e.g. premature ovarian failure or

premature menopause. Annex 28 Benefits and harms of the HPV vaccines, Annex 29

Human papillomavirus associated premature insufficiency, Annex 30 Adolescent

premature ovarian insufficiency HPV. Since there are other safer ways of preventing

cancer of the cervix that target only the group at risk, HPV vaccination must remain
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voluntary, with all the risks made clear to all parents so that they make an informed

c hoice

0 HPV vaccinations are sometimes being conducted in schools without parental consent,

making parents very suspicious of the intension of the movement which is

counterproductive.

g) The consent form being given to parents fall far short of standard consent forms as they

fail to disclose how the disease is transmitted, the side effects of the vaccine and other

available prevention modalities.

h) Setting out to achieve a vaccination targets of 90o% of girls fully vaccinated with the

HPV vaccine by the age of 15 as set by WHO, yet the vaccination is voluntary is

counterproduclive and defeatist and will lead to vaccine hesitancy. Annex 3l Cervical

Cancer Elimination lnitiative.

18. THAT. his submission without question to World Health Organization (WHO)

initiatives and advisories risks compromising national sovereignty:

a) the management of Covid 19, Malaria, HPV and abortion mentioned above are

olmost cut and poste frorn WHO.

b) Hc was eleoted to the executive cotnnrittee of WHO as the Vice-chairman in May

2020 and later become the chairman in 2012. This is a clear conflict of interest that

would not allow hirn to rcrnain otrjective irr case sonre WFIO advisories were

inconsistent with the interests of the county. Annex 32 Amoth appointed as WHO

Executive Board chairperson.

19. THAT. he has not spoken against the IHR and new pandemic treaty despite the fact that

some of the clauses threaten our national security and sovereignty. In fact, his office

seems to be facilitating the process. Ifthe action by WHO has been so disastrous with
the little power they have under the IHR 2005, one shudders to imagine what they would

do with more power. Annex 33 WHO IHR proposed amendments 2022. Fortunately for

the Member States of WHO, the last World Health Assembly held from 276 May to l't
June that adopted amendments to the IHR 2005 did so in contravention of Article 55(2)

of the same regulations that require that amendments "be communicated to all States

Parties by the Director-General at least four months before the Health Assembly at

which it is proposed for Consideration". This means the final text discussed in the last

Health Assembly should have been communicated to all State Partles by January 27th

2024 which was not done, making the adopted amendments null and void. Annex 34

WHO international health regulations 2005.

20. THAT. The process of his appointment:

a) The Health Act Article 16(2) is clear that the Director-General for health shall be

recruited by the Public Service Commission through a competitive process, vetted by
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Parliament and appointed by the Cabinet Secretary. It is my understanding that

Parliament would receive a report from the Public Service Commission indicating the

candidates interviewed, marks atvarded to each and the reason why the winning

candidate was chosen. We are therefore surprised that it is the Cabinet Secretary ofthe
Ministry of Health who forwarded the name to Parliament.

h) on 22nd Junc 2024, Justus Kiprono ofthe Business Today reported that the then Cabinet

Secretary of the lvlinistry of Health Susar Nakltutttit:ha, had nontinated Dr Partick

Amoth to bc thc Dircctor Ceneral of Health. He further quotes the CS as saying "'I he

advert does not exclude Amoth from applying. I have confidence, given the experience

he has. He (Amoth) should emerge the best,". It would appear the interview was

conducted before the CS of health had received the report from the Public Service

Commission. Ifso, her utterances show bias, favoritism and amount to interfering with

the independence ofthe Public Service as well as being unfair to other candidates. This

is contrary to Article 6 and Chapter l0 ofthe Constitution ofKenya 2010. Annex 35 Dr
Patrick Amoth Is CS Nakhumicha's Choice.

c) The invitation for Memoranda by Parliament published in various media early in July

2024 clearly indicates the nomination of Dr Amonth was communicated to Parliament

by the CS as opposed to the Public Service Commission. This in our understanding is

contrary to the law. Annex 36 lnvitation to submit memoranda.

2 I . Elt Given the gravity of the matter and considering many of the technical statements

made may need further clarification, I request for an in person presentation and I do

hereby attach the evidence relied upon and/or exhibits jointly marked as "WNl"

22. THAT,I make this statutory declaration conscientiously believing the same to be true

and in accordance with the Oaths and Statutory Declaration Act.

S W O R N at Nairobi by the said

DR. WAHOME NGARE

this.

BEFORE ME

COMMISS]bilERET'R OATHS

)

)

Uhv,a;T 2024)

)

)
)
)
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DRAWN BY:

DR. WAHOMENGARE

P.O.BOX 7207t-00200

NAIROBI

TO BE SERVED UPON

OFFICE OF THE CLERK OF THE NATIONAL ASSEMBLY

AND SENATE

P. O. BOX 41842-001000

NAIROBI.
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lN'I',HI, NIATTF],R Ol'INVITA'|I()N',t'() rilt]ri!lt't Mt)rltoRANt)A ()l'AI,pllovAL
HEAIIING IOR DR. PATRICK OMWANDA AMOTTI NOMINEE FOR

APPOINTMENT TO THE POSITION OF DIRECTOR GENERAL FOR HEALTH

TNDIIX OII DOCUMT]N'I'S

2

ITEM

1 Appeal to fear in health care: appropriate or inappropriare?

Simpson Chiropractic & Manual 'l'herapies (2017) 25,27

a) Interim Guidelines on Management of Covid- I 9 In Kenya.

b) Cuidelines on Management of Covid-19 in Kenya.

https://healthsciences.uonbi.ac.ke/sites/defaul t/ files/202 I -

l0 E inal%o2lGUlDELINES%20ON%20THE%20MANAGEMENT%200 I -09-2 I .pdf

Comparisons betrveen the Neighboring States of Amazonas and Pord in Brazil in thc

Second Wave of COVID-l9 Outbreak and a Possible Role of Early Ambulatory

Treatment.

Int. J. Environ. Res. Public Health2021,l8, 3371.

Preveutive Vitarnin D Supplerncrrtation and Risk lor COVID-19 Infcction: A

Systematic Review and Meta-Analysis.

Nutrients 2024, 16,679

e

1'downloads/l nterim-guidelines-on-the-https://www.kenvalaw.or s/kl/fileadmir/od

ement-of-COVID- I f -in-Kenva.odf

n's no-lockdown COVID strategy was broadly correct, commission suggests.

CBS News item: https://www.cbc.ca./news/world/sweden-report-coronavirus-

1.6364154

Swede
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Tanzania's position on the COVID-19 pandemic

Published Online April 14,2021

https://doi.org/1 0. I 0 I 6/S0 I 40 -67 36(21)0067 8-4

t93-t94

t95-204

205-208

209-21I

212-213

214-217

218

219

220-221

9

7 IJow did we get here: what are droplets and aerosols and how far do they go? A historical

perspective on the transmission of respiratory infectious diseases.

Interface Focus 1 1 : 2021 0049. https ://doi.org/ 1 0. I 098/rsfs.2021.0049

8 UNITED STATES DISTRICT COURT FOR THE NORTHERN DISTRICT OF

TEXAS FORT WORTH DIVISION.

WHO lists two additional COVID- 19 vaccines for emergency use and COVAX roll-out.

https ://www.who. inVnews/item./ I 5 -02-202 l -whoJists-two-additional-covid- I 9-

vaccines-for-emergency-use-and-covax-roll-out

l0 1'he Nuremberg Code ( 1947)

BRITISH MEDICAL JOURNAL No 7070 Volume 313: Page 1448, 7 December 1996.

11 Letter from KCDA to Public Service Commission dated 1 I

Gross misconduct and dcreliction of duty by thc acting Directol Geueral of Hcalth of
Kenya.

August 2023 and titled:

t2 Email cover letter for document No. 1 I above-

13. UK Situation room: Pfizer and moderna document analysis.

hftps://www.ukcolumn.orglseries/uk-situation-room-pfizermodema-document-analysis

https://healthfeedback.org/wp-content/uploads/2021/06lCovid- 19-RNA-vaccine-no-

text.png

Second imase:

oronavitus vaccine 640 3x-nc.Dns

duction/ 116299941 oxford crodob/3A97lorohttos://ichef.bbci. co.uk /news/204 8/coso

How the oxtbrd vaccine works.

First image:



COVID-19 Vaccine AstraZeneca: Produot Infomration as approved by the CI{MP on

29 January 202 l, pending endorsement by the European Comrnission

https://www.ema.europa.eu/en/documents/producl-information /covid- 19-vaccine-

astrazeneca-product-intbrmation-approved-chmp-29-janury-2021-pending-

endorsement-european-commission en.pd f

222-255

256-2'13

274-30s

306

Repeated

See 17 abo

307 -lrs

316-317

318-384

17.

16 Inducing mucosal IgA: A challenge fbr vaccine adjuvants and delivery systems

J Immunol. 2017 luly 0l; 199(l): 9-16. doi:10.4049ljimmunol.l60l775.

Comparing SARS-CoV-2 natural immunity to vaccine-induced immunity:

reinfections versus breakthrough infections.

medRxiv preprint doi: https://doi.orgi 10. I l0ll202l .08.24.21262415:

Monster Alert.

https ://www. who. int/docs/defaul t-

source/coronaviruse/who030_equitabledistribution_seamonsterposter_v I .pdpsfursn=f

63f24a9 6

19. Comparing SARS-CoV-2 natural immunity to vaccine- irrducer! inrrnunity:

reinfections versus breakthrough inf'ections.

medRxiv preprint doi: https://doi.org/l 0. I l0l 12021.08.24.21262415;

20 vanccs and challenges of RT-PCR tests for the diagnosis of COVID- 19.

Pathology - Research and Practice 221 (2021) 153443

Recent ad

l/2021: Lab Alert: Changes to CDC RT-PCR for SARS-CoV-2 Testing

https://www.cdc.govllocs/202t/07-21-2021-lab-atert-Changes_CDC_RT-pCR_SARS-

CoV-2_Testing_1.html

07/2

22. e prevention and management of the big five direct causes of
matemal morbidity and mortality in Kenya

Clinical handbook on th

21.



23

26

29.

30.

Kenya to Releasc Genetically Modified Mosquitoes to Fight Malaria.

hnps://theaccratimes.com/kenya-to-release-genetically-moditied-mosqrrif oes-f o-

fight-malaria/

385

3 86-387

3 88-390

391-395

396-340

34t-363

364-371

372-384

24

25.

27.

The last British Malaria outbreak.

hnps: / /bjgp.org/ content/bjgp/ 7 0 / 693 / I 82.full.pdf

Florida mosquitoes: 750 million genetically modified insects to be released

BBC news item: https://www.bbc.co.uk/news/world-us-canada-

538567 7 6# i-:lcxt:Thc9',20aim o,L20iso,L20too,L20rcducc9,,2 0th c9L20populationo/"20

of,carry%20diseaseso%20like%o20dengueo/o21of/o2ltheo/o2\Zika7o20virus.

Important Updates on Locally Acquired Malaria Cases Identified in Florida, Texas,

and Maryland.

CDC health update: https://emergency.cdc.g<tv /han/2023 lhanO0496.asp

Human papillomavirus and cancer.

https://rvww.who.inVnelvs-room/fact-shccts/dctail/human-papilloma-virus-and-

cancer

28 Benefits and harms of the human papillomavirus (HPV) vaccines: systematic review

with meta-analyses oftrial data lrom clinical study reports.

Jorgensen et al. Systematic Reviews (2020) 9:43

Human papillomavirus vaccine-associated premature ovarian insufficiency and

related adverse events: data mining of Vaccine Adverse Event Reporting System.

https://www.nature.com,/articlesis4 I 598-020- 67 668- |

Adolescent Premature Ovarian Insufficiency Following lluman Papillomavirus

Vaccination: A Case Series Seen in General Practice.

Joumal of Investigative Medicine High Impact Case Reports October-December

2014: l-12



31.

34.

35.
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Appeal to fear in health care: appropriate
or inappropriate?
.1. Keith Simpsonc)

Abstra<t

Aimi This paper examines appeal to fear in general: its perceived positive aspects, its neqative characteristics, its

appropriate as well as its fallacious use.

Background: Appeal ro fear is a commonly used marketing method thal attempts lo change behaviour by

(reating anxicty in those receiving a fearful rrres:age. lt is,egularly uscd in public health initiatives !r,ch as anli

smoking, anti-drunk driving campaigns as well as in hypertension awareness campaigns. Some chiropractors appear

to use appeal to fear to promote subluxation awareness and thereby encourage the use of chiropractic treatment.

Research supporting its use is equivo.al; nevertheless, when used judiciously, appeal to fear probably has sufficient

strengths to warrant its continued conditional use. When used to promote care for which there is no supportanq

evidence, its use is fallacious.

Dlscuision: Appeal to fear has been used in health promorion ramnaigns for sixty years or more with the intent of

modifyinq behaviouIs. While there is evidence to suggest that appeal to fear may motivate some individuals to
nrodify offending behaviour or adopt recommended bchaviour there is growinq registance to the use of appeal to

fear on ethical and psychological grounds. Using appeal to fear as a tool of persuasion can be valid or fallacious

depending on the truth of the premises within the argument.
When used to raise awareness about genuine health concerns such as smoking, drunk driving and hypertension

appeal to fear i5 (onsidered to be a valid approach with certain caveats. However, whcn appeal to fear, not based

on evidence or reason, is used as motivator to qet others to accept unnecessary interventions for unproven

disorder3, thc u:c of oppcal to fcJr i5 fJll3ciout.

Conclusion: ln spite of the evidence against its use, it seems likely that appeal to fear will continue to be used in

conjunction with other public awareness initiatives to modify recognized detrimental behaviours such as smoking

and drunk drivinq as well as silent killers such as hypertension. However, when used to promote a treatment that

has no evidentiary basis such as subluxation based practice in chiropractic the appeal to lear is a fallacy and must

be stopped.

Keywords: Health care marketing, Appeal to fear, Appeal to fear fallacy, Chiropractic subluxation

Background; Belleve me or else bad thlngs wlll
happen
Markctcrs usc o voriety of methods in an effort to Per-
suade target audiences to modiry behaviours in the inter-

fear of ill health, death, disfigurement, as well as shame,

scorn, humiliation or even disgust [1]. According to
witte 12] P32e "Fear appeals are persuasive messages de-

signed to scare people by describmg the terrible things

the developers of public health campaigns is to Provoke
an emotional response. Emotional appeals may include

Cone'ponderre: kslmpaonqnudod.eduau
Dr(ipline of Chkoprac (, Mudod Univer5lty, Soulh Sve€t, Muldo.h, WA

6150, Australia

sage recommeads.' ApPeal to fear is often Presented as

I warning:
X is something to fear; therefore Y should be irrrple'

mented to prevent x.
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Examples of appeal to fear
l) Srnoking kills in rnany ways ... quit smoking right
ll()w!

X (death) is sornetlring to fear; therefore Y (stopPing

srnoking) should be implemented to prevent X.

2) Autism is a potentially devastating neurological dis-
order that can be caused by vaccinations. Protect your
child frorn autism, do not vaccinate.

X (Autism) is something to fear; therefore Y (not vac-

cinating children) should be irnplemented to prevent X.

An appcal to fear iD an argument can be valid or falla-
cious depending on whether the facts (premises) pre-

scnted are true or false. The fallacy occurs when the
level of fear created does not relate to the truth of the

clairn [3,4].
ID example I the facts are true (see below) rendering

thc argument valid: smoking does kill and stopping
snroking does prevent smoking related deaths.

ln example 2, the data do not support the premises

rendering the argument invalid and making this appeal

to fcar fallacious.

Thc outism vaccinc link bcgon in 1998 with the publi-
cirtion of a descriptive study by Wakelield et al. [5]
hypothesising a connection betwecn the development of
autism and the 8 children in the study having received a

Measles-Mumps-Rubella vaccination (MMR) one month
previously. In spite of Wakefield et al.k paper providing
tro data supporting a causal association between MMR
vaccine and autism and a lack of a plausible biological
nrechanism a world-wide fear emerged 16]. Even though
the Wakefield et al. paper was retracted by The Lancet

[7], the fear persisted prompting significant well-
dcsigned research proiects to test the vaccine-autism hy-
pothesis. The scientific evidence is clear - there is no
link between vaccines in any form and autism l8-l2l
and any appeal to fear related to vaccination and autism
is, by definition, fallacious.

As a motivatioDal technique, appeal to fear has a

certain intuitive appeal and is by no means new. Ac-
cording to walton [13], Aristotle descrlbed appeal to
fear as a fundamental rhetorical strategy and it has

been a commonly used strategy in marketing and
politics for six decades in the modern era [14j. AP-

Page 2 of l0

While there is a perception of little backfire effect, the

research into fear carrpaigns i!tdicates that they may in-
deed backfire leading tarSet audiences to increase en-

gagement in the harmful behaviors [17-21] suggesting

that other options for prompting behaviour change are

more appealing Il4,22,23). Further, there is a growing
number of authors suggesting that appeal to fear needs

to be examined in light of its negative ethical and Psy-
chological implications [24-26].

Notwithstanding the negative findings, appeal to fear

is considered to be a legitimate, if not caveat laden,

method to employ in public health campaigns [27].
The appeal to fear fallacy occurs when baseless fear is

employed in an excessive or exaggerated way to per'
suade others to accept a concept or adoPt a behaviour

[3,4]. When used in this manner appeal to fear becomes

fallacious scaremongering and is a palticularly deceptive
misrepresentation when the level of fear created does

not relate to the truth of the claim.
This commentary provides an overview of appeal to

fear and its cffcct on consumer behaviour. It then will
conEider the appropriateness or otherwise of using ap-
peal to fear within the realm of mainstream health care

by looking at four common usages:

Anti-smoking campaignsr
Anti-alcohol & drunk2 driving campaigns
Hypertension awateness campaiSns

Chiropractic anti-subluxation advertising

Appeal to fear: Overvlew
Use of the appeal to fear, in the form of threatening
health messages, is commonly used as a strategy for
changing behaviours within a population in relation to
public health initiatives. The tactic involves using images

or messages to elicit negative emotions such as anxiety
in the expectation that the audience will be motivated to
adopt the healthier behaviours {281.

Several examples exist within North America and

Australia with anti-smoking and anti-alcohol campaigns

being obvious ones with hypertension awareness cam-
paigns being lesser known but widely used. Appeal to
fear smoking campaigns have employed everything from
graphic images of the lung damage caused by smokingeal to fear has many aliases, including argutnent

from adverse consequences, scare tactics and threat
appeals. lt is generally perceived by health promoters
rrnd the general public as an effective device for
changing attitudes and behaviours with little backfire
effect. [15]. Backfire effect is the phrase coined by

Nyhau and Reifler to describe the apparent Psycho-
logical phenomenon whereby when all unsubstanti-
ated belief is corrected by presenting data, instead of
the opinion or belief changing, it becomes further
strengthened [16].

to appealing to the smoker! children with varying de-
grees of success [29].

Early research into appeal to fear pointed to a use with
caution approach and little has changed in the interven-
ing decades. In 1953 fanis and Feshbach's seminal re-

search identified three main types of emotional reactions

to anxiety-arousing topics.

1. Inattentiveness - a defensive tendency to avoid

thoughts related to the toprc.
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2. Aggressiveness - a defensive tendency to become

aggressive towards the communicator, likely in the
form of re;ecting the arguments.

:1. Defenslve avoldances - attempls to ward r,rII

exposure to the anxiety causing communication
typically in the form of failing to recall the message,

losing interest in the topic, denying or minimizing
the importance of the threat I301.

Janis and Feshbach suggested a negative association
between fear producing messages and intended results.
'Ihey found that a message that induced a minimal
amount of fear was mote effective than one evoking a

high fear response in terms of both positive attitude
cha[ge and resistance to subsequent attitudinal retro-
gression [30].

lrr an effort to better understand the relationship be-

tween fear inducing messages and persuasion, research

continued througlrout the 1960's and by end of the dec-
ade a clearer appreciation had been formulated. In short,
fear appeared to be positively related to persuasion, but
not necessarily on behaviour change. Rather, high fear
produced greatcr intentions to act than did low fear, but
did not result in changet in behaviorlr and messages de-
livered by highly credible sources resulted in a more im-
mediate attitude change than rnessages delivered by
sources with low credibility [23],

Seven theories have been put forward to explain fear

appeals in behaviour change: The linear model of fear
appeals the curvilinear model of fear appeals [31], the
health belief rnodel [32], the parallel process model [33],
the extended parallel process rnodel [34], the stage

model 1351, and the elaboration likelihood model [36]. It
is beyond the scope of this paper to review them. For
those interested, Ruiter et al. provide a comprehensive
review of the state of the art in their 2014 paper [20].

The theories about fear appeals have focused on ei-
ther the content of the message, the nature of the be-

havior recommended by the communication, or the
characteristics of the audience receiving the message.

Howevet all three of these aspects (message, behavior,
and audience) are important and focusing on a singular
aspect appears likely to yield ambiguous results. There
does appear to be agreement that fear apPeals are more
effective when they involve health related behaviours,
include an efficacy message which assures message re-

cipients that they are capable of performing the fea! aP-

pealt recommended actions (self-efficacy) and/or that
performing the recommended actions will result in de-

sirable consequences [21]. However, fear-arousing mes-

sages may actually have deleterious consequences for
recipients with low self-efficacy, as the message may

strengthen the recipient's belief that they cannot avoid

health threats 1371.

Tannembaum et al.'s 2015 meta-analysis provides per-

haps the best, if not controversial summary of appeal to
fear research to date:

Overall, we conclude that (a) fear appeals are effective

at positively influencing attitude, intentions, and

behaviors; (b) there are very few circumstances under
which they are not effective; and (c) there are no
identified circumstances under which they backftre

and lead to undesirable outcomes [38] P rr78,

This is a curious finding when most of the literature
suggests when members of the target audience feel

threatened but they are not convinced of their self-

efficacy or of the effectiveness of the alternative behav-

iour the resulting behaviour may be defensive, more ori-
ented toward avoidance of the anti-smoking fear
message than action to quit smoking [19, 21,35,39, 4O].

Furthermore, messages that arouse extreme fear may
cause people to deny cancer risks and may inadvertently
result in more smoking [41]. Perhaps Tannembaum et

al.'s interpretation of the data relates to their combining
various outcomes, - attitudes, intentions and behaviors -

into onc singlc cllccl sizc, end failure to report on stud-
ies with behavioral outcomes separately. Also, they com-
pare a high fear condition with a condition designed to
depict a lower level of feal or no fear instead of with al-

ternative behavior change methods. In short, their work
neither contains convincing arguments that fear appeals

change actual behavior, nor that fear appeals would be

more effective than an approach based on self-efficacy in
combination with risk information.

So where does this leave us? As a marketing ploy ap-
peal to fear has an intuitive appeal but paradoxically
the outcomes are often ineffective or counterproductive

[42] rendering it at best an equivocal tool for changing
behaviours. In spite of this, appeal to fear continues to
be widely and perristently used throughout the world

[28], There is general agreement that aPpeal to fear

when used in this manner - to motivate individuals to
adopt positive public health behaviours - is not a fal-
lacy, but rather an appropriate positive rationally moti-
vated form of argument [28, 43]. That said, use of fear
in this manner must be approached cautiously and used

iudiciously [28, 4a]. While some have argued that from
a utilitarian perspectiye appeal to fear campaigns are

ethicai [45, 46] perhaps appeal to fear should be

avoided altogether given the negative consequences

highlighted above. [nstead, health promoters should
identiry effective alternatives to fear arousal by carefully
developing theory and evidence-based Programs as out-
lined by Kok et al. ll7l.

If appeal to fear must be used, witte and Allen pro-
vide sage advice:

Page J of ro
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fca[ appcals nlotivrtc attitude, intentlon, rnd
bchaviour changes-especially fear appeals
accompanied by high-efficacy messages. Therefore,
they can be quite useful to practitioners, However,
tcar appcals should be uscd cautiously, since they may
backfire if target audiences do not believe they are

able to effectively avert a threat [2I] p. 605.

Some consideration needs to be given to special popu-
lations which are seen as more vulnerable to appeal to
fear, specifically the elderly. Researchers have questioned
the ethics of using appeal to fear marketing targeting the
elderly, especially campaigns targetiDg health care initia-
tives given that there may be detrimental psychological
reactions to fear provoking messages. The evidence
available suggests however that the elderly Are no more
or less rulnerable to this t,?e of advertising and may
well be more discerning than their younger counterparts

[+6] and thus less likely to be affected positively or
negatively.

Anti-smoking (ampalgns
Cigarettes o. more correctly tr-rbacco falls illto a unique
category amongst consumer products, On the one hand
it is highly addictive and on the other hand it kills about
50 % of long-term users - a quarter while still in middle
age [47]. Doil et al.3 fascinating prospective study of
snrokilg and death among Uritish doctors began in l95l
when the ill-effects of smoking first became known and
continued for 50 years. The researchers confirmed the
association between smoking habits and many severe
diseases (vasculat neoplastic and respiratory diseases)

and the suspected relationship between smoking and 12

types of cancer as well as increased mortality rate
amongst all smokers. lt clearly demonstrated that stop-
ping smoking at any age brings with it an increase in life
expectancy: stopping at age 50,50,40, or 30 gains, re-
spectively, about 3, 6, 9, or l0 years of life expectancy.
Doll et al. chose British doctors for pragmatic reasons.
One could speculate also that Doll et al.t study group,
highly educated doctors who continued to smoke in the
face of building evidence reSarding its ill effects, is illus-
trative of the highly addictive nature of tobacco. This is
borne out by La Torre et al.t study examining know-
ledge, attitudes, and smoking behaviours among physi-
cians specializing in public health [48].

Doll et al.3 research was also instrumental in mo-
tivating governments to develop and run anti-
smoking campaigns aimed to decrease the numbers of
people starting to smoke and to increase those stop-
ping the habit. The campaigns are multimodal and in-
clude print, televised anti-smoking campaigns as well
as graphic images and warning text messages on
cigarette packaging.

R€scrrch into thc impact r-rf gruphic urd tcrI llrcrsn*c5

Points in the direction of rnotivating smokers towards

cessatlon actlvlty. Larger warnings are more effectivc

than smaller ones and graphic images are more effective
than printcd warrrin8s; strengthentttg pack warnings is

associated with increased knowledge about the risks of
smoking, increased Quitline calls, reduced smoking con-
sumption, increased quit attempts, increased short-term
smoking cessation, and reduced smoking prevalence

lqe-s21.
while such approaclres do appear to have a positive

impact on smoking cessation or at least intent to
stop, there are unwanted side effects. According to
Hackley and Kitchen appeal to fear as found in anti-
smoking campaigns vioiates ethical and social justice
norms [531. Further, Hastings et al, alert readers to
the real possibility of collateral damage amongst non-
smoking viewers caused by appeal to fear in anti-
smoking advertising [37].

whether the bene6ts outweigh the side effects of appeal

to fear in anti smoking ,:nmpaigns i* rrp for dehate. In-
deed, the courts in the USA are having such a debate with
notable disa8reenreDt on the le8ality of usitrg appeal to
fear in the face of poor evidence that such advertising
would directly cause a decrease in smoking [52]. The very
fact that there is controversy reinforces the earlier state-

ment: use of fear ilr this manner must be approached cau-

tiously and used judiciously [29].

Anti-alcohol and drunk driving campaigns
Recent anti-alcohol and drunk driving campaigns in
Australia have promoted the messagesr 'lf you drink then
drive, you're a bloody idiot';'the faster you go, the bigger
the mess' because alcohol is the main cause of Austra-
lian road deaths, accounting for a third of all road
fatalities.

Over 70% of people with serious alcohol-related road
iniuries are male, while only 56% of people with non-
alcohol-related road injuries were male. The average age

of alcohol-related crash victims was 27.5 years with over
5096 aged between 15 and 24 years. This is in contrast to
the average age of 37,6 years for non-alcohol-related
road iniuries [5a, 55]. In other words, teenage drivers, in
particular teenate male drivers are an at risk group and
thus the group whose behaviour society would most like
to change [56].

In an effort to reduce alcohol related road fatality rates

governments have funded and implemented targeted
measures, including speed cameras, advanced laser
speed detectors and compulsory breath testing. The
maior component from a budgetary persPective was, and

continues to be, television adveltisements focused on
drunk driving and speed related themes, many of which
include appeal to fear messages in the form of graphic
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inrages. The State of Victoria in Australia has been run-
ning this type of carnpaign since 1989 witlr research

cxanrining the effectiveness of the Victorian initiative
clearly demonstrating an association between levels of
publicity supporting the speed and alcohol enforcement
prograrns and reductions in casualty crashes when other
DlaJor factors are held constant: between 1989 and 1992

there was a reduction of nearly 50% in road fatalities
and 4O% in serious injuries [57].

Overall lrowever, research into the effectiveness of ap-
peal to fear caDrpaigns for modifying drunk driving has

yielded rnixed results [58]. For example, Macpherson
arrd Lewis examined drunk driving offense rates and
rvele urable to provide arry evidence supporting the hy-
pothesis tlr.t such advertising modified drunk driving
behaviour [59], while Tay (1999) attributed a significant
reduction in drunk driving behaviour [60] and alcohol
related roud fatclities [61] to the New Zealand advertis-
ing ca,npaign.

Given sucl'r divergent findings, Tay and Ozanne under-
took a study to examine the effect of the New Zealand
odvertising canrpaign among different subdivisions of
New Zeahnd drivers [62]. They hypothesized that appeal
to fear advertising would be effective, but only among
some segments of the population. Their findings sup-
ported this hypothesis. Tay and Ozanne found that fatal
accident rates had been reduccd among three groups of
drivers: fcmale drivers aged betwecn l5 and 24, female
drivers aged between 25 and 34, and rnale drivers aged
between 35 and 54. However, the fatal crash rate of the
nrain tar3et audience of the campaign, young male
drivers, remained unaffected.

Thus we are drawn to the conclusion that used pru-
dently appeal to fear campaigns to reduce drunk driving
and alcohol related fatalitics may or may not be effective
for the overall population and are not effective in those
most at riski teenage male drivers.

Beware of silent killers
Appeal to fea, ln public awa.eness campaigns for
hyperten5lon (high blood pressure) - The sllent klller
Up to this point I have considered public awareness cam-
paigrs ailrcd at modiryibg behaviours such !s tobacco

Page 5 of 10

Only about half (54%) of people with high blood
pressure have their condition under control.
Nearly I of 3 American adults has

prehypertension-blood pressure numbers that are

higher than normal, but rot yet in the high blood

Pressure range.

More thal 360,000 Arrrelican deaths in 2013
(almost 1000 deaths per day) included high blood
pressure as a primary or contributing cause [64].

High blood pressure increases risk for dangerous
health conditionsi

First heart attacki About 7 of e'tery l0 people having
their first heart attack have high blood pressure.

First stroker About 8 of every l0 people having their
l'irst stroke have high blood pressure.

Chronic (long lasting) heart failure: About 7 of every

l0 people with chronic heart failure have high blood
pressure.

High blood pressure is a major risk factor for kidney
disease [63].

Hypertension is a lilestyle moditiable, preventable, and
controllable risk described by the W'orld Health Organisa-
tion as The Silent Killer [65]. As detailed in the AHA re-
port, h)?ertension is the primary and most common risk
factor for healt disease, stroke and renal diseases. lt is la
beled the silent killer because h)?ertension has no symp-
toms therefore the only way to determine the presence of
h)?ertension is by measuring one's blood pressure.

Hypertension is not confined to the developed world.
Indeed, it is considered to be a worldwide epidemic and
is the leading risk factor for death and disability globally.
It is estimated that nearly one billion people are affected
by hypcrtension worldwide, and this figure is predicted

to increase to 1.5 billion by 2O25. Nearly one-half of this
population is unawale of their condition [65j. Thus,
public awareness campaigns are designed to alert the
target audience to the importance of

1. Having their blood pressure checked
2. Modifying Iifcatylc foctor, (dict, exercice, clcohol

contumption)smokinl cll m
paign designed to raise awareness about a medical condi-
tion (hypertension) and motivate the target audience to
take action (have their blood pressure checked).

Reports by the American Heart Association (AHA)
and the Centers for Disease Control and Prevention

[63, 64] paint a clear picture why hypertension is a

primary public health concern.

. About I in 3 American adults or 75 million (29%)

have high blood pressure.

3. Receiving medical attention and

4. Adhering to medical advice, including taking
prescribed medication.

The World Hypertension League (WHL) is an inter-
national, nonprofit organization with membership from
85 countries; it works tlrough its member countries to
promote hypertension awareness, early detection, and

the prevention and control of tiis modern epidemic. In
2005, in an attempt to improve the awareness of high
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Chiropractic emerged in the late nineteenth century and,
in spite of fierce opposition, grew rapidly in practitioner
numbers and patient numbers during the first half of the
twentieth century t721. This is in part attributable to
chiropractic adopting a unique professionalism. Unlike
traditional professionalism wherein altruism is a central
tenet [73], chiropractic professionalism favoured entre-
preneurialism with recognition of financial success as a

strong indicator for accomplishment {74]. vhile medical
professionalism witnessed an ethical ban on advertising
as early as 1847 175), the emerging chiropractic profes-

sion embraced marketing. In fact, even chiropractic stu-
dents were encouraged to advertise heavily [74, 76]. The
Developer of Chiropractic, BJ Palmer advised his many
readers;

Whdt you walrt to keep out of a news- paper is news

What you want to get into a newspaper is an

advertisement Ual p. a+.

Whether or not current chiropractic advertising is a

Iegacy from the early days of chiropractic is moot. It is

eviderit however that advertising claims made by some
chiropractors and indeed by some chiropractic colleges

are suspect 177,78). A few examples of subluxation mar-
keting are in order.

WH Koch, a chiropractic author makes the danger
posed by subluxation abundantly clear:

We must now look at this condition of 'diseasei

Vertebral Subluxation Complex, which is so
disturbing to the flow of life force and innate
expression in your body that it causes pain and the
progresstve breakdown of the budy lissue krruwrr as

pathology. The V.S.C. is the silent killer, one of the
most serious health threats known to man [79] p. 34

hlood pressrrre, the WHI. initiated World Hypertension
Day (WHD). The airn of WHD is raising public aware-

rress rbout hypertension, its life-threatening complica-
tions and measures to preve[t it, Appeal to fear plays a

role in raisilrg awareness by alerting the target audience
(all adults) to the complications of hypertensionr heart
attack, stroke, kidney disease, and death. WHD is con-
sidered to be highly successful and is being expanded on
a yearly basis [65-57].

Sublux.tlon: The other silent killer - Appeal to fear in

chiropractic subluxation advenislng
'Ihus far I have reviewed appeal to fear used in anti-
srnoking campaigns, driver safety and hypertension
ilw.reness campaigns. As discussed, to use appeal to fear
in this manner is considered appropriate but its use may
rreccl kr be recorrsidered iu Lerrls o[ effec[iveness arrd

ethicality and collateral damage.
It is now appropriate to exarnine fallacious use of ap-

peal to fear using chiropractic advertising as an example.
The putative Iesion that chiropractors 'treat' is com-

molly referred to as chiropractic subluxation, vertebral
subluxation complex (VSC) or simply 'subluxation' [dif-
fercntiating the chiropractic lesion from orthopaedic
subluxation]. Broadly speaking within chiropractic today
tlre term 'subluxation' has two meaningsr the Traditional
Palmerian Subluxation (TPS), whereby the presence of
subluxations leads to ill health and the second: The
Modern Subluxation, wlrereby subluxations have a local
biomechanical effect-

I'he TPS is the focus of this discussion. DD Paltner,
rvho 'discovered' chiroprcctic in 1895 propo6ed that 95%

of all disease (dis-ease) was due to subluxations of the
spine and that the remairling 5% was caused by subluxa-
tiorrs of rhe extlemltles, paltlcularly the .,olnts of the feet

[68]. DD and his son BJ Palmer hypothesized that the
chiropractic vet'tebrul subluxation differed from the
nredical "subluxation" in that it interfered with the trans-
rrrissiorr of LuraLe Lrtelli8ence (a fractioD of Universal
Iltelligence) {691, independent of what has come to be
recognized as the action potential. However, Innate
lntelligence remains a metaphysical construct [70].

'Ilrc lrolc cortemporary position is that Prlmcrirn

Thc'i/orld Chiropractic Alliance (WCA), is a world-
wide organisation promoting subluxation based care.

The WCA represents the interests of more than 70,000

doctors o[ chiropractic and chiropractic students, In
2006 thc WCA issucd o position pupcr stotinB thot
"chiropractic care to detect and correct vertebral sublux-subluxations cause interference within the nervous sys-

tem, which leads to suboptimal health and symptomatic
dis-ease, and that chiropractic health care is primarily
irrvolvcd irr tlre detcctirrr .rDd removal of subluxations

l7ll. Chiropractors who still adhere to thc foundcr's
paradigm - and thele are many such practitioners - de-
pict and nrarket subluxation as an enelny that needs to
be contained and eliminated.

Before examining examples of subluxation marketing,
it is cogent to briefly discuss the history of chiropractic
and its ernbracing of marketing to attract clientele.

ations offers benefits for all people, including those who
do not demonstrate symptoms of a disease or health
condition".

'Paticnt cducotion' motcriols prcporcd by Chiroprocti
cis aims to educate patients to "believe choosing to be

checked for the presence of vertebral subluxation
throughout a lifetime is the only logical choice". Once
patients understand 5 facts about their health, they are

well on their way to being chiropractic patients for life.
The live facts are:
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l. Your Spinal Cord is located in the spine and is

your Nervous Systemb information highway,

2. Your Nervous System controls and coordinates
every part of your body.

3. Misali8nments of your spine can DISTORT nerve
messages and contribute to a wide range of health
problems.

4. Misalignments of the spine are known as vertebral
subluxations and negatively affect your nervous
system, health and well-being.

5. Maintaining the health of your spine and nervous

system should be a regular part of a health lifestyle
and can dramatically improve your quality of life.

I(oren Publication's What is a Subluxation? bro-
chure tells readers that chiropractic has become so
popular because "chiropractors are the only profes-
sionals trained to locate and remove subluxations, If
subluxations are in your body, you cannot be truly
hPelthy"

JC Srrritlr, a plolific chiloplactic autltur and sublux-
ation advocate advises in his paper "Killer Subluxation".

"The ldcil of suddcr) c.lrdlac arrcst from a vertebral
subluxatiolr is iust too far outside Lhe corlliciousrrcss of
nrost peoplc ... [however] "killer subluxations" actually
may not be that far frorn the truth.

The subluxation brochure produced by Patient Media,
lnc., is perhaps the most alarmist publication, lts Sub-
lux.tion pamphlet provides a succinct description of
how vertebral subluxations operate as well as the im-
portalce of their detection and removal.

Maybe you've nevcr heard of subluxations. Thatt OK.
There probably was a time when you'd never heard of
AIDS or Alzheimer's.

'fhere are three basic causes of subluxations. Physical
causes include slips and falls, accidents, repetitive
motions and improper lifting. Stress, anger and fear
are examples of emotional causes o[ subluxations.
Alcolrol, drugs, pollution and poor diet can be
chemical causes of subluxations. The result is the
!er teL.,r'al subluxatiorr colrplcx, o[ morc simply, r
subluxatiorl.

Subluxations are serious!

Howevet the most important aspect of a subluxation
is its effect on your nervous system. Compromising
the way your nervous system controls and regulates
your body can have grave consequences. Distorted
communications between your brain and your body
can cause all kinds of health problems beyond iust
headaches and backaches.

You can have subluxations and nol even know it. Like
tooth decay or cancer, subluxations can be prescnt

before any warning signs appear. The results of a

thorough examination can show the location and
severity of any subluxations you may have.

In an essay entitled 'lf You Don't Know Subluxation,
You Don't Know Chiropractic' Dr. Carey N. Pabouet-

Sigafoose alerts readers to the dangers of subluxations:

There's loss of motion in the body causing death

because of a subluxation. lt! a major problem, a

major killer, a major cause of disease in man and
we've got to understand that. We've got to take
ourselves in and give it the time and the space and

the effort to get these things cleared up, not in just
you, but your friends and your family. It! imperative

These are but a select but indicative sampling of the
175,000 results ohtained by conducting a Google search

using lubluxations kill'.
Chiropractor's adhering to the TPS theory or its con-

!.mporary interprctutioll belicvc thrt sul.rluxutiorrs Iruvc

urr effecl orr the r..rvclall health of the individual while
thosc adopting thc lnodern subluxation theory hold that
the subluxation has a more local biomechanical affect. It
is often reported that TPS practltionels represent only a

small portion of the overall profession {80]. This is not
the case. A survey of North American chiropractors
found amongst respondents, in excess of 75% of those

adhering to the modern subluxation construct believe
that the adiustment of the verteblal subluxation complex
usually elicits improvernents in select visceral ailments

[81]. Compounding the problern is the commonly
relayed message that subluxations are only detectable by
the skilled hands of a qualified chiropractor. Given this,
one must ask: what is the evidence supporting the TPS

ideology that minor vertebral displacements cause vis-
ceral disease?

Nansel and Szlazak l82l carefully examined this very
question and concluded scientific consensus does not
support the theory that nerve interference caused by ver-
tcbral misslignmcnt or subluxotion is o coucc of vicccrol
disease, Further Nansel and Szlazak clearly state "there

haye been no appropriately controlled studies that estab-

lish that spinal manipulation or any other form o[ som-
atic therapy {manual therapy] represents a valid curative
strategy for the treatment of any internal organ disease".

It is noteworthy that Nansel and Szlazak's findings have

never been challenged.
Worse yet, from an epidemiological perspective (strength

of association, specificity, temporality, dose response, ex-

perimental evidence, biological plausibility, coherence and

analogy), thc srrhluxation rs found to be wantrng J83l

Paqe 7 ol l0
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INTERIM GUIDELINES ON MANAGEMENT OF COVID-19 tN KENYA

COVlD.19, lnfection Prevention and Control (lPC) and Case Management

These consolidated guidelines provide recommendations for comprehensive prevention and case management strategies in

Kenya

Scope of the Guidelines;

lnfection prevention and con:ol
Patient triage

Emergency Medical Services

Case management

Laboratory testing algorilhm

Target Audience:

Health care workers taking care of patients suspecled or confirmed to have COVID-1g

L_



s
FOREWORD

The interin guidelines and protocols for SARS-CoV 2 and COVID 19 were developed in response to the new Coronavirus Disease 2019
(COVID-I3). COVID -19 is a serious respiratov viral infection caused by a novel coronavirus recently named SARS-COV2. The outbreak
starled in Wuhan City, Hubei Province in mainland China and has since spread globally, infecting more than 300,000 people resulting ir
over 13,000 deaths and occurring in 188 count'ies. This pandemic ccntinu-.s lo pose grave danger to all populations, particularly thcse in

Sub-Saharan Africa where overburdened healtr systens continue to struggle with scarcity of human and financial resources.

These guidelines combine both preventive and clinical management of the disease in Kenyan context. The pntocor bonows vrious
intenatioral recommendations including the World Fealth Organization, from experience of other countries such as China that has

struggled with the outbreak for a longer time ard from principles of v'ology and infectious disease management.

I expect erery clinician and healthcare worker as well as the caregivers to adhere to these guidelines to effectively manage the Coronaviru;
epid:mic. With these guidelines we expect highest quality care foi the suspected and confirmed corona patien:s. As experience and
knowledge on COVID-19 is rapidly evolving, these interim guidelires will be updated periodically.

Dr. Patrick Amoth

Ao. Direclor General for Health

il
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INTRODUCTION:

Coronavirus disease 2019 (COVID-19) is an acute respirabry infection caused by severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2). SARS-CoV-2 belongs to the Sarbecovirus subgenus of tre Coronaviridae family, and is the seventh coronavirus kncwn to Lnfect

humans. Coronaviruses are a large family of enveloped RNA viruses, some of which cause illness in people (e.g., common r.old, SARS,

l/ERS), and others that circulate among mammals (e.9., tats, canels) and birds, Rarely, animal coronaviruses can spread to humans and

subsequently spread between humans. Similar to SARS and [/ERS, it is thought that human transmission occurs via respiratory droplets
produced when a person sneezes or coughs. Currenl estimates of the incubation period range from 1 to 14 days, according to tie \{orld
Health Organization. The average incubation period is currently estimated to be 5 days, Transmission can cccu'during the incubation
period.

The most common clinical presentation is that of a espi'atory infectron with a symptom severity ranging from a mild comnon :oldlike
i lness (esttmated 80% of cases), to a severe viral preumonia leading to acute respiratory distress syndrome that is potentrally fatal. 'WHO

flrst leclared COVID-19 to be a public health emergencv of international concem on 30 January 2020 and subsequenlly ceclared it a
pancemic on 1'l March 2020. The first conflrmed case in l(enya was reported on 13th March 2020

lnfection prevention and Control (lPC) plan in Response to COVlD.19

The main aim for IPC will be to enhance infection preventicr and conti'ol measures at all levels ol health care systems

(A) QUARANTTNE AND S0CIAL DTSTANCTNG

Quarantine is separation and restricted movement of well persons presumed excosed often at home or may be in designatec residentiai
facility or hospital. lt can be applied at the individua, family or community level. Until the Ministry of Health establishes fre existence of
sustained community transmission, all confirmed CCVID-1E cases id:ntified should be monitored closely at a health facility isolaticn room.

Contacts of cases are to be quarantined either at home or in designated facilities. Once sustained community transmission has been

established, home management of mild cases shoulc be encouraged. All personnel who have access to cases and the contacls should
cbserve standard and kansmission (contact and droplet) precau:ions. Maintain adherence to hand hygiene ry viashing with soap and

vtate'or using alcohol-based hand sanitizer. lt is imrortanl to practice hand hygiene immediately after remov ng gloves and masks and

efter any contact with respiratory secretions or patiert env r:nmerts.

ll
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r.J (B) IMPLEMENTING QUARANTINE

Methods of Quarantine

Quarant ne can either be self-quarantine or carr;ed out at a destgnated lacility. lnstructions for self-quarantine include:

B Limit v sitors

E Co:tinue to observe respiratory hygiere and clugh etiquette

D Obsele hand hygiene as advised

O Observe body temperature twice daily

(C} MODALITIES OF IMPLEMENTING SOCIAL DISTANCE

Measures to increase social distance

! School closures with the school children advised to avoid loitering in the estates and streets.

! Business and market closure

! Cancellation of events - Harambees, public barazas, etc.

I Movement restrictions - advice on use public bansport

I Reslriction o,r public gatherings - places of worship, bars, hotels, supermarkets, weddings, funerals etc.

! Supervision of burials

C Reducing crowding at hospitals, this may involve reducing the number of visitor's patients admitted to the facilities can receive

(D) RECOMMENDED ISOLATION PRACTICES

lsolation

Separation and reshicted movement of ill persons with contagious disease, often in a hospital setting;

2l',.



e.) ln the community:

lf an individual suspect to have a flu, practice sell.triage based on:

Your symptoms and duration of symptoms;

Exposure history

D Whether you travelled to an area that has confirned CO\,lDlg kansmission or

tr Whether you have been in close contact with soneone from ar area r,rith COVID-19 transmission or

! Has been in contact with a probable or confirmed CCTVID'9 case or

tr Has participated in cleaning a COVID-19 patient's rrom or artices

Seeking health care

ll an individual has symptoms of fever, cough or difficulty breathiig then they should call centre number (719), tl.e inJividual will be directed

to the nearest facility with capacity to screen, collect samples for ihe laboratory and manage the patient, lf safe transport is not available,

then an ambulance with appropriate personnel and PPE vril' be cispatched to pick the patient. Safe transportation rncludes a private car

where all the occupants including the sick person use masks. Puclic lrarsprrt (matatus, buses, Ubers, taxis) should nol be used to transport

sick individuals to the nearest isolation facilities as:hese are likely to propagate the spread of infection.

On arrival to a facility or arrival of the ambulance, health pensonrel will assess the :atrent to determine if they meet the case definition.

For patients who meet the case definition, on arrival to tl-e faci ity, s:aff will ensure that they don appropriate PPE, move the patient to

isolation, assess to gel better history and conduct a physical exan

3l



t On arrival to a health facility:

o Healthca.e facilities should organize prompl triage services at the receplion using a symptom criterion of

breath'ng.

! Oldei'children should be assisted by their parents/careg vers to ensure that they wear the mask at all time

D All acute febrile patients with lnfluenza like illness (lLl) shouH be directed to a respiratory cohort area and p

surgical face mask.

E The hiage rurse should assess lhe palients to determine the nature of respiratory illness and;

c Directs all acute febrile illness to a cchorl area

c Encourages palients to use a mask if not in respiratory distress

c Teaches the cohorted patients on respirabry hygiene and cough etiquette.

r, cough or difficulty in

mptly provided with a
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TRIAGE FORM FOR COVID-19 IN THE OUTPATIENT SETTING

].. COUGH, FEVER, SHORTNESS OF BF,EATH IN THE LAST 14 DAYS

CHECK TEMPERATURE, FEVER PRESE\T (>38N()
NO

YES GIVE PATI=I'IT MASK

2. EXPOSURE

TRAVEL TO HIGH RISK COUNTRIEs ItJ THE IAST 14 DAYS (CHINA. ITALY, JAPAN,
IRAN, KOREA, INDIA, SAUDI ARASIA ETC),

ROUTINE I'.1ANAG EIvI

NO QUARA.I.I

FOUTINE M

CONTACT WITH PTOPLE WHO HAVE TRAVELI..EO TO THESE COUNTRIES IN THE
LAST 30 DAYs.

CONTACT WTTH SOMEONE WITH CONFIRMED COVID-1g IN THE I.AST 14 DAYS

WORXED AT OR VIS]TED HOSPITAL OR CUNIC WHERE THERE HAs BEEN
PATIENTS WITH HOSPITAL-ASSOCIATED COVID.19 INFECTIo},ls

INFORI\4 PUBLIC HEALTH

INFORM ISOLATION UNIT BY FHONE

REFER TO ISOLATICN UNIT

YES

S€PARATE PANEN15 BY 2 METRES

OBSERVE STANDARD, DROPLET AND CONTACT PRECAUTIONS

ISOLATE, CAI.I THE AJVIEULAN.E SERVICE

OBTAIN NASOPHARYNGEAL/OROPHARYNGEAL SWAB IN FUI-L PPE

NEGATIVE

NT

NE FOR 1A DAYS

NAG EMENT

)
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-1
N PPE to Be Provided to Staff According to Risk Categories

Health care workers who manage
patients clinically and have close

contact (<1 meter) with

known/suspected COVID-19 patients

or their infectious material

E.g, Doctors, nurses

who work in lhe fever
clin

2 Non-health care worker staff who have

close contact (<1 meter) with

known/suspected COVID-1 9 patients

or their infectious material

E.g. Secu:ity

personnel, receptionist,

cleaning staff r,vho r,vork

in the fever :linic

l

l
I

i
i

I

I

i
F

I

I

I

I V

X

X

X

x x

1J Staff with close contact (<1

meter) with persons of
"unknown" C0VID-1 9 status

; E,9., Essenlial duly
,travelers

x x

x4

. - .. .--l

xStaff infected with COVID-l9
influenza

19 patients or their infectious
material

E.g. Patienls in the

fever clinic

space, and n:t wcrking
in the fever cl nic

x

5 Staff with no known close contact (<'1 E.g, Critical s:aff
meter) with known/ suspected C0VID- ''quarantined'in work x x x x x

7ll
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Du ration of preca utions

! lsclaticn precautions should be conlinued for up to 14 days from symptom onset, whichever is longer.

E Persors with COVID-19 should be considered potentially contagious from two days before to 14 days follo'

E Persors who continue to be ill longer than 7 days afte'illness onset should be considered potentially con

laye resolved.

i Children, especially younger children, might be contagious for longer periods.

Surveillance of healthcare personnel

ll In comrunities where transmission is occurring, healthcare personnel should be monitored daily for signs i
r:spiratory illness.

i=l Healthcare perscnnel who develop these symptoms slould be instructed not to report to work, or if at wor

care activrties anJ notify their supervisor and infeclion control personnel.

tj ln communities without SARS-COV-2 transmission, healthcare personnel working in areas of a facility w

teing assessed or isolated for COVID-19 should be monitored daily for signs and symptoms of febrile resp

tl This vr,tuld include healthcare personnel exposed to patients in an outpatient setting or the emergency d

personnel who develop these symptoms should be inskucted not to report to work, or if at work, should ceas

and notify their supervisor and infection control personnel,

I Healthcare perscnnel who do not have a febrile respiratory illness may continue to work.
-: Asymptomatic healthcare personnel who have had an unprotected exposure to COVID-19 should be quari

quarantine facilitv should be provided. Hospitals could consider securing a guest house, hotel or staff hou

for 7 days at which time they should have a throat swab taken for COVID-19 testing, if this is negative then

back tc work, if positive, then isolation should continue for 14 days

ruing illness cnset.

tagicus until symptoms

nd symptons of febrile

k, should cease patient

here :he'e are patients

ratol infeclion.

epaftme'T t. Hea thcare

e patient care activities

lntired (an appropriate

ses for staff quarantine

they should be allowed

el
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Management of ill healthcare personnel

rr Healthcare personnel should not report to work if they hav: a {ebrile respiratory ill'ress.

! ln communities where transmission is occurring, healthcare personnel who develop a febrile respiratory illnt

from work and should be tested for COVID-19. lf negalive, lhen they sl'oulc! stay away from work until sympt,

then they should proceed to isolation for 14 days

--l Healthcare personnel, who develop a febrile r:spiratory illness and have been rvorking in areas of the hosp

2 patients are present, should be exclud:d frcm work for 7 days or unt I symptoms have resolved, whichevr

Stewardship of personal protective equipment and anlivirals

Health Facilities should implement plans to ensure appropriate allocation of p-.rsonal pro:ective equipment, includi

resp rators, and antiviral medications. Referra isola:ion cenlres shculd be adequatelv staffed, equipped with

ventila:ors, oxygen, patient monitors and consumablaq.

Environ me nta I infection control

Routine cleaning and disinfection strategies used du'ing influenza seasons can be applied to the environmental r

COV-2Management of laundry, utensils and mecical waste should also be p:rformed ir, accordance with procedures

(refer to the COVID-19 waste management guidelines).

lmplementation of Respiratory Hygiene/Cough Etiquette
-o prevent lhe transmission of all respiratory infections in healthca'e settilgs, 'ncluding SARS-COV 2 respiratcry h

measures should be implemented,

Elements of Respiratory Hygiene/Cough Etiquette include

1) Edu:ation of healthcare facility staff, patients, and :,isitors;

2) Posted signs in language appropriate to the p,rpulalion served wiif instructions to patients and accompanying fan

3) Source control measures (e.g,, covering the mou:h/nose ivith a tissue wl'en cougling and disposing of used

masks on the coughing person when tolerated end appropriate);

4) Hand hygiene after contact with respiratory secretions, and

rss sl'.ould be excluded

:ms resolve. lf positive

ital where SARS-C0V-

rr is longer.

ng gloves, masks, N95

functional mechanical

nanagement of SARS-

for waste management

ygiene/cough etiquette

ily members or friends;

tissues, using surgical
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5) Scatial separation, ideally > 1 metre (>3 feet), of persons with respiratory infections in common waiting areas w

N.B. Covering sreezes and coughs and placing masks on coughing patients are proven means of source containm
persons from disperstng respiratory droplets rnto the air. Physical proximity of <3 feet has been associated wi

lransmission of irfections via the droplet route and therefore supports the practice of distancing infected persons

infected.

Guidance for Emergency Medical Seryices (EMS) System s for Management of patie
Confirmed or Suspected COVID-I9

Background

As a component of the Nation's critical infrastructure, emergency medical services (along with other emergency s

in responding to requests for assistance, triaging patienls, and providing emergency lreatment to suspected COVI

unlike patient care in the controlled environment of a f xed medical lacility, pre-hospital EMS patient care is prov

environment, often confined to a very small space, anc frequently requires rapid medical decision-making, and in

information. EMS personnel are frequently unable to dsermine the patient his:0ry before having to administer em

Recommendations

Coordination am,rng the EMS system, designated isolation healthcare facilities, and the public health syslem is im

resplnse to the COVID-19.

lnfectious Period

Persons with CCVID-19 should be considered potentialy infectious from two days before:o 14 days following ill

continue to be ill longer than 7 days after illness onset should be considered potentially contagious until symptoms

especially younger children, might potentially be contagious for longa. periods.

l.Jon-hospitalized ill persons who are a confirmed or suspected case of COVID-19 are recommended to stay at ho

fcr at least the fi"st 14 days after checking with their health care provider about any specral care they might need

have a health condition such as diabetes, heart disease, asthma, or emphysema

if they are pregnant or

en possible.

nt that prevent infected

an increased risk for

m others who are not

ts with

rvices) play a vital role

-19 patients. However,

ded in an uncontroll:d

erventions with limited

ency care

rtant for a coordinated

s onset. Persons who

ve resolved. Children,

e (voluntary isolation)
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lnter-faci lity Tra nsport

EMS personnel irvolved in the inter-facility transfer cf patients with suspected or confirme'jCOVlD-19 should use standard, droplet an,j

contact precautions for all patient care activities. This should include wearing a filtested disposable NgS mask/respirator, wearing

disposable non-sterile gloves, eye prc'tection (e,9,, g,rggles, eye-shield) ard gorvn v,rith hood. The use of a surgical mask on the transporte,l
patient can help trt minimize the spread of infectious droplets in the patient care compartment Encourage good pattelt compartment vehicle

airflow/ventilation to reduce the concentration of aerc,sol accumulation when possible.

Guidance for Cleaning EMS Transport Vehicles after Transporting a Suspected or Confirmed COVlD.
19 Patient

-he follorving are general guidelines for cleaning or mair,laining EltlS trarsport vehicles anC equipment after transporting a suspected cr
confirmed C0VID-19 patient.

Routine cleaning with soap or detergsnt and water lo remove sc,il and organic malter, follovred by the proper use of disinfectants, are the

basic componenls of effective envircnmental management of SARS-CCV-2, Reducing the number of SARS-COV-2virus particles on a

surface through these steps can redure the chances of hand transfer of virus. SARS-COV-2 zirus is susceptible to inactivation by a number

of chemical disinfectants readily available from consumer and commercid sources.

After the patient has been removed and prior to cleanirg, the air within tie vehicle may be axhausted by opening lhe doors and window;

of the vehicle while the ventilatton system is runni4. Tl'.is should be done outdoors and away from pedeskian traffic. Routine cleaning

metl'ods should be employed throughout the vehicle ard on non-disposable equipment,

EMS Transfer ol Patient Care to a Healthcare Facility

When transporting a patient witr symrtoms of acute febrile respiratory illness, EMS personnel should notify the receiving healthcare facility

so that appropriate infection ccntrol t,recautions may te taken prior to patient arrival. Patients wjth acute febrile respiratory illness should

wear a surgical nask, if tolerated. Small facemasks are availab e that can be worn by chiliren, but it may be problematic for children to

wear them correctly and consistently.

l3
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Biosafety Guidelines for Laboratory Workers

This guidance is for all individuals who may be processirg or performing diagnostic testing on clinical specin
suspected COVID-19, or performing viral isolation. Reference should be made to the National Biosafety Guideline

Clinical Laboratory Testing (Laboratory Diagnostic Work)

Diagnostic laboratory work on clinical samples from patients who are suspected cases of COVID-19 should be cor
laboratory. All sample manipulations with the potential for creating an aerosol should be done inside a biosafety ca

certified annually. Personal protective equipment should include.

n Gloves

I Laboratory coat

! Eye protection

Laboratory waste

All waste disposal procedures should be followed as outlined in your facility stardard laboratory operating proc:du

is the preferred method for all decontamination processes. Alternative nethods may be considered based

reguiations, as well as on a site-specific risk assessment.

App:opriate disinfectants

Several chemical disinfectants, including chlorine, alcohols, peroxygen. detergents, iodophors, quaternary a

compounds, are effective against corona viruses if used at the coirect concenlration for the appropriate contact t

manufacturer's recommendations

Work surfaces and equipment should be decontaminated as soon as possible after specimens are processed. S

corona viruses can survive on environmental surfaces and can infect a person -irr up to 2-B hours after being depr

ns from patients with

for more information

ucted in a BSL2

inet (BSC) that is

s. Steam autoclavin,;

n applicable national

monium and phenoli:

me as specified in the

dies have shown that

ited on the surface
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Occupational Health

All personnel should seltmonitor for fever and other symptorns sucr as sough, sore throat, runny or stuffy nose, rody aches, headache,

chills, and fatigue. Any influenza-like illness should be reported to your supervisor immediately.

Personrel who have had an occupational exposure to clinical nlateria or live virus from a confirmed case of SARS-COV-2 should
immediately report to their supervisor. Antiviral chemoprophylaxis I available and should be monitored for 14 days

(G) GUTDANCE FoR EMERGENCY SHELTERS 0N THE SARS.COV-2

Background

Emergency Shelters that serve refugees, lDPs and other disp aceJ persons can help protect the health of th-.ir clients, slaff, volunteers

and local communities during this outbreak of COViD-19 by taking actions to prevent its spread. Recommendations to reduce transmission

of SAR3-COV-2 in this group setting are addressed below.

lnfluenza-like lllness (lLl) and C0VID-19

Iransmission

SARS-COV-2 is spread lrom person to person through the clughing or sneezing of infected people (droplet infectior) or by touching

something with SARS-COV-2 viruses on it and then touching their nouth nose, or eyes (contact hansmission).

Symploms

Symptoms of COVID-19 indude fever and either cough or difficulty breati ng, ln addition, illness may be accomparied by other symptoms
including headache, tiredress, runny or stuffy nose, chills, bod)'achss, diarhea, and vomiting. Like seasonal flu, COVID-19 in i lmans can

vary in severity from mild 1o severe.

General Prevention Recommendations

! Encourage all perscns wiihin the shel:er to cover iheir cough or sneeze with a tissue, Throw all tissues in tha t'ash after use.

Maintain good harc hygiene by washing with running waler arl soap, or using an alcohol-based rand sanitizer if available,

especially after co:ghing or sneezing. Avoid touching eyes, 'tose and mouth.

l5l



$nn ! Prcvi,ie the means for appropriate hand cleansing readrly available within the shelter, including commo

eating areas. ldeal means for hand cleansing include, running water, soap. Paper towels and waste b

available. Shelter slaff, ,rolunteers and clients should frequently wash their hands with soap and water, or

hand was ring with soap and water is not possible and hand sanitizers are available

Shelters settings should follow standard infectbr prevention precautions, These includes training staff in!
diseases, providing access to personal protective equipment and apparatus, and encouraging proper hanJ

often in c,:ntac: with respiralory droplets and hands (e,9., doorknobs, faucets, etc.,) shculd be cleaned anl

Clean all common areas within the sheller routinely and immediately, when visibly soiled, with the cleanir
in these areas. Eating utensils should be washed with detergent and water. Cups and utensils shouh

washing.

! Educational materials ard information should be provided to clients ir a way that can be understood b

Kisrrahili speakers.

Reducing Exposure and Spread of SARS.CoV Within Shelters

Shelter mara3enent shoull contact local and national health officials for more specific guidance. Shelters that

should reler lo lr,,1lH Guidance for Pregnant and breasleeding mothers

Reduction cf Risk of lntrodcction

! Sheller cli:nts, staff and volunteers should be nstructed to immediately inform shelter management if :he

illness ilLl) or ii they have had one in the previous 7 days.

I Direc. persons with lLl srmptoms to facilities or alternative care sites (ACS) where theycan receive proper c

are a raila:le.

! Staff ard volunteers with lll should stay home (rr be sent home if they develop symptoms while at the she

for 7 days or until 24 hours after symptoms resol';e, whichever is longer,

, food preparation and

kets should be made

use a hand sanitizer if

e control of infectiou s

ashing. ltems :hat are

disinfected regularly

agents normally used

lbe shared urtil after

non-English and non-

ave pregnant women

have an influenza-like

re, if such alternatives

), and remain at home
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u
,!l ! Follour current vaccination recommendations and encourage staff and volunteers to take the upcoming sea

when ii is available.

Rapid Detection of Cases

! Shelter staff and volunteers should be diligent about early recognition of ilness and placing those with I

others (encourage seltquarantine).

! lnstruc: existing clients, staff and '.'olunteers to report symptoms of lLl to lre shelter management at tl-e fi

rl Plan for how persons with lLl may be evaluated and treated, if necessary.

u Consider daily temperature checks with shelter clents who had contact with persons with lLl.

Management and lsolation of Suspect and Confirmed Cases

: Minimize the number of personnel diractly exposed to ill people.

a For proper techniques in caring for an ill person, refer to the MOH

Pregnant staff membe(s) and olhers at high risk of severe illness from irf uenza should nol be designate

clients who are staying in the sheller.

- Refer to the guidance documen: or Personal Protective Equipment

! Actively monitor the number and s:verity of cases of lLl and inform the public health officials

! ldealllt, sick persons should be confined to individual rooms and should ar,c d common areas. lf individual r

not available, consider using a large, well-ventilated room specifically for srck persons with beds at least 1

of temporary barriers between b,eis, when possible.

r Designate staff to care for the sick persons and limit client movement bet','reen different parts of the instituti

of spreading influenza to other parts of the shelter

! Pre-exposure antiviral chemoprop rylaxis should only be used in limited I rcumslances, and in consultatio
public health authorities.

t7 
I
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symptons away from
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I Provide sick clients with access to fluids, tissues, plastic bags for the proper disposal of used tissues, an

hands with soap and water or alcohol-based hand saritizers.

Linens, eating utensils, and dishes belonging to those who are sick do not need to be cleaned separately,

shared wilhout thorough washing. Linens (such as beJ sheets and towels) should be washed using laund
sun lndi'riduals shoull wash their hands wrth soap and water or use alcohol-based hand sanitizer imrnedi

laundry.

Caring for Persons at High Risk

The shelter should be aware of the specral health needs of persons at increased risk of severe illness from influen

Persons at high 'isk lor complications from nCOV infection rnav be similar to those who are at high risk for seascnal

and include the lollowing:children 5 years and younger, persons age 65 years and older, pregnant women, persons

medical conditions (such as asthma, diabetes, or heart disease), and persons who are immunocompromise

immunosuppressive medications or infected with HIV)

lf severe symptoms of infection are identifled, perscns should be taken to receive medical attention from a phys

symptoms include:

! Diffbulty breathing or shortness of breath

! Pain or pressure in the chest or abdomen

Sudden dizziness

I Conflsion

! Sev-^re or persistent vomiting

r Flu-lil.e symptoms improve but then return with fever and worse cough

l

a mears to wash theii'

but thev should not be

soap and dried in the

tely after handling dirty

a.

nfluenza complications

of any age with chronic

(for example, taking

ian or hospital. Severe
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\rn General Prevention Recommendations for the Facility
f Encourage all persons'rtithin the facility lo cover their cough or sneeze with a tissue or onto their shoulders. Throw all tissue ir the

trash after use. Malntain good hand hygiene by washing lvith soar anc water, especiallv afler coughing or sneezing. Avoid touching
eyes, nose and mouth r! thout cleaning irands,

t Make lhe means for approp-ate hand cleansing readilv available within the facility, includirg intake areas where prisoners are
booked and proce;sed, visitcr enkies and exits, visitation rooms. common areas, and staff-restrictec areas, in addition to toilets
and focd preparation and dining areas. The means for hand clearsing are ideally running water and soap, and hand drying
machrnes or paper towe s and waste basl:ets.

I Clean all common areas rarithir the facility routinely and immedia.ely. rvhen visibly soi ed, with the cleaning agents normally used in

these areas. Eating utensils should be washed either in a dishwashe'or by hand wi:l rvater and soap. Cups and utensils should
not be shared until after,,vashing.

u Respiratorv hvotene/coulh e:rquette shouid be implemented beginning at the first poir: of contact with a potantially infecled person
to prelent the transmiss rn cf all respiralcry kact rnfections in tha prison.

Reduction of Risk of lntroduction into the lnstitution
0 Potential visitors should be informed that anyone who had an influenza-like illness (lLl) in the 7 days prior or who still has symptoms

of lll 7 days after illness began may not enter the facility. When :ossible, facilities should use their usual ccmmunication channels
to inform potential visitors of these rules refore they travel to the facilitv.

! Excl,lde visitors who had lll n the 7 days prior or who still have symptoms of lLl 7 days after illness began,

D Stafi w th lLl shoul,i stay home (or be sert home if they develop symptoms while at lhe facility), and remain at home for Z days or
until 24 hours after symptoms resolve, wr chever is longer.

r- lf there is lLl in the facil!v, cancel internal group gatherings and stagger group meals and otirer activities to provide more personal
space between individuals. C,:nsider temporarily suspending visilation or modifying visitation programs, when appropriate.

le i
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CASE MANAGEMENT

Case management activities will involve;

O Create isolation areas for case management in COVID-19 dasignated hoepitals

f Strengthen NIC - Reference laboratorv to handle slspectec COVID-19 samples

f Provision of viral taking sets and transportalion kits

f Procure respirators (lntermittent Positive Pressure Respirators)

f Procure pharmaceutical and non-pharmaceutical supplies for suppo(ive :ase management

t Distribution of all supplies to targeted areas

t Diagnostic Algorithm to be put in a poster format fo' use at screening pci't and OPDs and distributed accordirgly

f Management should be al source most recommended to minimize spread,

l SOPs for home management - keep minimal contact with people.

f SOPs for health workers - have surgical masks when in working environment, retrain them on bio-safely when dealing with the patient,

work in well ventilated environment, should contact DSRU o" NlC, the local administration should be informed advise patient on self-
quaranline (5 -7 day after onset of symptoms) but hcspitalize severe caes - take sample, serve verity of disease not as highlighted -
in public and media.

f PPE should be available to all health workers - minisky

f Strengthen critical care capacity by increasing access to oxyEen, closed s.rct on systems, availability of ventilation site and equipment

and enable internet connectivity to assist medical personnel communicate or patient management issues in real time.

{.5t
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rc{\ Clinical management of severe acute respiratory infection when C0VID-19 is suspected

lntroduction

This document is intended for clinicians taking care of hospitalized adult anl paediatric patients with severe acute respiratory infection

(SARI) when COVID-19 is suspected, lt is not meant to replace clinical juCgnent or specialist consultation but rather to strsngthen clinical

management of these patients and provide up-to-date guidance. Best practices for SARI including IPC and optimized supportive care fc,r

severely ill patients are essential.

Sections in this Document:

1 . Triage: recognize and sort patients with SARI

2. lmmediate implementation of appropriate infection prevention and contro (lPC) measures

3. Early supportive therapy and monitoring

4. Colle'lion of specimens for laboratory diagnosis

5, lVanagement of hypoxemic respiratory failure and acute respiratory distress syndrome (ARDS)

6, Management of septic shock

7. Prevent on of complications

B, Spec fic anti-nCoV keatments

9. Special considerations for pregnant patients

10. Direction on self-quarantine

Pre-Hospital Triage through the National and County Hotlines

The initial triage of patients will happen through the hotline (719). Patients vr,th suspected COVID wjll be advised through the national anJ

county lotlines on which designated facilities to present to. These facililies rvill have PPE and the HCWs will be hained to receive anJ

handle these patients. Patients will be brought to hospital through the ambuiance service or through safe transpor:ation.

2tl
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$

Nole: for confirmed asymplonatic cases, he period of contact is neasures as lhe 2 days before through lhe 14 days after lhe date on v/hich l.e jample was laken
witn lld to confirmation

Triage pati:nts and slart emergency treatments based on disease sevarity,

NB:

COVID-'19 may present v/ith mild, mcderate, or sever: illness; lhe latter includes severe pneumonia, ARDS, sepsis and sep:ic shock. Early

reco;nition of suspected patients allows for timely initiallon of lPC. Early identilication of those with severe manifesta:ions allows for

immediate optimized supportive care treatments anc safe, rapid admission (or referral) to intensive care unil according tc institutional cr
natic ral protocols. For those with mild illness, hospitalization may not be required unless there is concern for raprd deterioralion. AII patients

discharged home should be inskucted to return to hcspital if they develop any worsening of illness.

IMMEDIATE IMPLEMENTATION OF APPROPRIATE IPC MEASURES

Hov: to implement inteciion prevention and control measures for patients wifh suspected or confirmed COVlD.rg

At triage:

I Gire suspect patiert a medical mask and direct patien: to separate area, an isolation room if available.

I Keep at least l meter distance between suspected patiants anc other patients.

I lnstruct all patients to cover nose and moulh with tissu-. or flexed elbow during coughing or sneezing

- Perform hand hygiene after:ontact with patient or pati:nt environment

f, Parents/caregive-s need to support their chilcren in maintaining cough hygiene by ensuring the child wears the nrask or if the child

becomes irritable and unable to tolerate the mask, the caient/caregiver should ensure they provide tissue fcr the cl.ild coughs into.

f Parents should ersure they guide hand wash ng for yotng children using soap and water,

,5 I
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v,
$ Apply airborne precautions when performing an aerosol generating procedure:

Ensure that healthcare workers obtaining nasopharyngeal swab, performing dental procedures and pe{c
procedures (i.e. open suctioning of respiratory tract, intubation, bronchoscop';, cardiopulmonary resuscita
gloves, long-sleeved gowns, eye protection, and filtes:ed parti:ulate respirators (N95 or equivalent, o- h
(The scheduled flt test should not be confused with user seal check before ee*r use.)

! When possible, use adequately ventilated single rooms when perlorming aerosol-generating procedu
pressure rooms with minimum of 12 air changes per hour or at east 160 lihes/second/patient in facilities

! Avoid the presence of unnecessary individuals in the rcom.

E Care for the patient in the same type of room after mechanical ventilation comnences

!

)

ing aerosol-generating

on) use PPE, including

her level of protection).

, meaning negative

th nalural ventilation.
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$ Clinical syndromes associated with COVlD.19

Uncomplicatec illness

Mild pneumcnia

Severe pnelmonia

Cntical cases

. Patients with uncomplicated upper respiratory tract viral infection, may have n

symptoms such as fever, cough. sore throat, nasal congestion, malaise, heada

malaise.

. The elderly and immunosuppressed may present with atypical symptoms.

. These patients do not have any signs of dehydration, sepsis or shortness of br

. Patient with pneumonia and no sigrs o'severE pneumonia.

. Child with non-severe pneumonia has cough or difficulty breathing + fasl brealhing: f
breaths/min)

i Adolescent or adull: fever or suspeclec respiratcry infection, plus one of respiratory ra

, severe respiratory distress, or SpO2 <93%

Child with cough or difficulty in breathirg, plus at least one of the following: central cya

severe respiratory distress (e.9. gruntirg, very severe chest lnJrawing); signs of pneun

danger sign: inability to breastfeed or drink, lethargy or unconsciousness, or convulsior
:pneumonia may be present: chest indrawing, fa:t breathing (in breaths/min): < 2 montl

> 50; 1-5 years: > 40 (16). While the diagnosis is made on clirical grounds, chest ima,

; exclude some pulmonary complications.

Cases meeiing any ol the following criteria.

. Respiratory failure and requiring mechanical ventilations

. Shock

. Other organ failure that requires ICU care

I

t-
[.:T:[:,,.,..,

rr
[st breathins (in

I

e >30 breaths/min

nosis or SpO2 < 90%,

tonra with a general

ts (15). Other signs of

ts: > 60; 2-11 morths

3ing may identify or

28 
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f\\$ Acute Resprratory

Distress Syrdrome
, . Onset: within 1 week of a known clinical insult or new or rtcrsening respiratory symploms. i

' Chest imaging (radiograph, CT scan, or lung ultrasound): bilateral opacities, not fully exp ained by volune
overload, lobar or lung collapse, or nodules,

; . Origin of pulmonary infiltrates: respiratory laiiure not fully explained by cardiac failure or f uid overload. Need

objective assessirent (e.9. ecrocardiography) to exclude hydrostalic cause of infilkates/oedema if no risk

factor present. .

Oxygenation impairrent in adults:
. i\,lild ARDS: 200 mmHg < PaO2lF:OZa < 300 mmHg (with PEEP or CPAP > 5 :mF 20, or non-

ventilated)
. Moderate AIDS: 100 mmHg < PeOZlFiOZ < 200 mnHg (with PEEP > 5 cmH2O, or non-ventilated)
. Severe ARDS: PaOZlFiO2 < 100 mnHg (with PEEF > 5 cmH2O, or non-ventilaled)
.When Pa02 is not available, SpO2/Fi02 < 315 suggests ARDS (including in non-ventilated patients).

Oxygenation impairnent in children: note Ol = Oxygenation lndex and OSI = Oxygenation ndex using Sp02,

Use PaO2-based
.metric when available. lf Pa02 not available, lvean Fi02 to maintain Sp02 < 97% to calculate OSI or

SpO2/Fi02 ratio:
. Bilevel (NlV or CPAP) > 5 cmH2O via full face mask: PaO2lFiO2 s 300 mmHg or SpO2iFiO2 < 264
. lvlild ARDS iinvasively ventilated): 4 s 0l < 8 or5 s CSI < 7.5
. lVloderate ARDS (invasively ventilated): 8 s Ol <'16 or 7.5 < OSI < 12.3
.Severe ARDS (invasively ventilated) 0l > 16 or 0Sl > 12.3.

29



\ Sepsis

I Septic shock

Adults: life-threatening organ dysfunction caused by a dysregulated host response to

infection, with organ dysf unction'.

Signs of organ dysfunction include: altered mental status, difficult or fast breathing, lou,

reduced urine outpul, fast heart rate, weak pulse, cold extremities or low blood pressur

laboratory evidence of coagulcpathy, thrombocytopenia, acidosis, high lactate or hypet

Children: suspected or proven infection and >2 SIRS criteria, of which one must be at

white blood cell count

. Adults: persisting hypotension despite volume resuscitation, requiring vasopressors

mmHg and serum lactate level >2 mmol/l.

. Children (based on [ 
'12]): any hypotension (SBP 2 SD below normal for age) or 2-3 i

mental stale; tachycardia or bradycardia (HR 160 bpm in infants and HR 150 bpm in

capillary refill (>2 sec) or warm vasodilation with bounding pulses; tachypnea; mottle

purpuric rash, increased lactate; oliguria; hvperthermia or hypothermia

Seplic shock - Tachycardia definition for infants Heart rate > 160bpm child >1year HR

Bradycardia - lnfant Heart rate <80bpm; child >1year HR <50bpm

;uspected or proven

oxygen saturation,

e, skin mottling, or
'bilirubinemra.

tnormal temperalure or

:o maintain IVAP >65

lf the following: altered

children); prolonged

J skin or petechial or

>150bpm

02, fraction of inspired

partial pressure of

iponse syndrome: SpO2,

led as follows: PaO2lFiO2

Abbreviations: ARl, acute respiralory infectioni BP, blood pressure bpm, beats/minulei iPAP, continuous positive airway pressure; Fl

oxygen; MAP, mean arterial pressure; NlV, noninvasive ventiationi Ol, Oxygenation lrBer: OSl, Oxygenation Index using Sp02; PaO2

oxygen; PEEP, positive end-expiratory pressure; SBP, systolic blood pressure; SD, st:ndard deviation; SIRS, systemic inflammatory re

oxygen saturation. APRV, airway pressure release ventilation; 'lf altilude is higher lhan '1000m, then correction factor should be calcula

): Baromekic pressure/760

30 
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s
sb Collection of specimens for laboratory diagnosis

! Collect specimens from the upper respiratory kact (URT nasopharyngeal and oropharyngeal) AND, where clinical suspicion

remains and URT specimens are negative, collect specimens from the lower respirator'7 tract when readily available (LRT;

expectorated sputum, endotracheal aspirate, or brorcho-alveolar lavage in ventilated patient) for SARS-CoV-2 testing bv RT-PCR

and bacterial stains/cultures,

u Collect blood cultures for bacteria that cause pneumonia and sepsis, ideally before antimicrobial therapy. DO N0T delay

anlimicrobial therapy to collect blood cultures.

NB:

J Use appropriate PPE for specimen collection (droplet and iontact precautions for URT specimens, airborne precautions for LRT

specimens). When collecting URT samples, use viral swabs (ster le Dacron cr rayon, not cotton) and viral transport media. Do not

sample the nostrils or tonsils. In a patient with suspected SARS-CoV-2, especially with pneumonia or severe illness, a single URT

sample does not exclude the diagnosis, and addition:l URT and LRT samples are recommended (vs, URT) samples are more likely

to be positive and for a Ionger period. Clinicians may elect to collec: only LRT sannples when these are readrly available ifor example,

in mechanically ventilated patients). Sputum induction shor.ld be avoiced due to increased risk of increasing aerosol kansmission.

I-] Dual infections with other respiratory viral infections have been found in SARS and MERS cases. At this stage we neel detailed

microbiologtc studies in all suspected cases, Both URT and LRT specimens can be tested for other respiratory viruses, such as

influenza A and B (including zoonotic influenza A), respiratory s!,ncytial virus, parainfluenza viruses, rhinoviruses, adenoviruses,

enteroviruses (e.9. EVD68), human metapneumovirus, and endemic hrman coronaviruses (i.e. HKU1, OC13, N163, and 229E).

tt ln hospitalized patients with confirmed C0VID-19 infection, repeat URT ard LRT samples should be collected to demonstrate viral

clearance. The frequency of specimen collection will depenC on local circumstances but should be at least after 7 days .rntil there

are two consecutive negative results (both URT and LRT samples if bolh are collected) in a clinically recovered patient at least 24

hours apart. lf local infection control practice requires two negative results befcre removal of droplet precautions, specimens may

be collected as often as daily

3ll



p
\^ l'/lanagement of mild COVlD.19: symptomatic treatment and monitoring

Patien.s with mild disease do not require hospital in.erventions, but isolation is necessary to contain virus transmission. This will initially
t,e d:,ne in hospital if there are only sporadic cases cr small clusters. lf the nurrbe-of cases increases then facilities should be identified
f,:r isolatior of mild cases outside of the hospitals.

Provi,Je pa.ients with mild CtlVlD-19 with symptomatic keatm:ni such as artipyretics for fever e.g. paracetamol 500mg -1gm TID for

adul:s and [or children 10-15m9/kg TID

Counsel patients with mild COVID-19 about signs and symptoms of complicated disease. lf they develop any of these symptoms, they
should see< urgent care through national referral systems.

Management of children

! Reassure parents and involve them in caring for their child, most children vrill have mild symptoms - much milder than those seen
in adults.

:l Be extra-vigilant in children with pre-existing conditions (e.g. long-term respiratory conditions, immunocomp'omise from disease or
treatment and cyanotic heart disease) but reassure parenls that the risks of co-morbidities are much greater in adults than children.

l Chest x-rays, bloods, and blood gases are not routinely indicated. C,:nsider these only in children with persistent fever, altered fluid

balance, signs of liver dysfunction, or respiratory failure.

D Although recommenied in some adult studies, the following medical treatments are likely to have more side-effects than beneficial
effects in children and are not routinely indicated: bron:hodilators, s/stemic steroids, antibiotics, antivirals, and diuretics.

! Escalate respiratory support as per the respiratory fa lure pathwa; - do not use high flow nasal cannula oxygen if the child is
saturating adequately with low flow oxygen.
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Management of severe COVID-19: oxygen therapy and monitoring

Early supportive therapy and monitoring:

a Give supplemental oxygen therapy immediately to patients with SARI and respiratory drskess, hypoxae

lnitiate oxygen therapy al 5 L/min and trkate flow rates to reach target Sp02 >90% in non-pregnant adults
pregnant patients, Children with emergency signs (obstructed or absent breathing, severe respiratory di

snock. coma or convulsions) should receive oxygen therapy during resuscitation to target SpO2 >94%; ot

is >9C%, (All areas where patients with SARI are cared lor should be equipped with pulse oxirneters, fun

and c sposable, single-use, oxygen-delivering interfaces (nasal cannula, simple face mask, and mask

contact precautions when handling contaminated oxygen interfaces of patients with COVID-19.

b. Use conservative fluid management in patients with SARI when there is no evidence of shock

resuscitation may worsen oxygenation, especially in settings wrere there is limited availability of mechani

Give empiric antimicrobials to treat all likely pathogens causing SARI. Give antimicrobials within o
assessment for patients with sepsis. The recommended antitiotics lor a patient with SARI coming fro
incluia Amoxicillin 1gm TID or Amoxicillin-clavulanic acid 625m9 BD PLUS erythromycin 500mg BD or

or Clarithromycin 500m9 BD (Paediatric dosing - Amoxicillin DT mild infection 2Smg/kg/dose BD

45mgtkg/dose BD or Amoxicillin-clavulanic acid 25-30m9/kg/day BD PLUS erythromycin 30-50mg/kg/d

1C0ms/kg)

d. Dc not routinely give systemic corticosteroids for treatment of viral pneumonia or ARDS outside of clinrc

irdic a.ed for another reason.

Monit:r patients with COVID-19 for signs of clinical deterioration, such as rapidly progressive respirato

respond immediately with supportive care interventions,

f. Haenatology and biochemistry laboratory testing and ECG should be performed at admission and as clinic

for complications, such as acute liver injury, acute kidney injury, acute cardiac injury, or shock.

g, For pregnant patients, once the pregnant woman has been resrscitated and stabilized then fetal monitori

e

ia, or shock. Remarks

and SpO2 >92-95 % in

s, central cyanosis,

rwise, the target SpO2

oning oxygen systems

th reservoir bag), Use

ause aggressive fluid

al ventilation.

hour of initial patient

the community would

ithromycin 500m9 0D

severe infection 40-

TID or azithromycin

I trials unless they are

failure and sepsis and

lly indicated to monitor

should be done
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c NB: Although the patient nay be suspected lo have COVID-19 admiris:er appropriate empiric antimic-obial

identification of sepsis. Empiric antibiotic treatment should be based rn the clir ical diagnosb (community-acquired p

associated pneumonia [if in:ection was acquired in healthcare s-.tting], or sepsis', local epidemiology and susceptib,i

guidelines. Empiric therapy includes a neuraminidase inhibitor f:r keatment ol irfluenza when there is local circllati
including travel history cr exposure to animal influenza viruses. Empiic therapy snould be ce-escalated on the basis

and clinical ludgment.

s within ONE hrur of

neumonia, health care-

lity data, and trea:mer,t

on or other risk fa:tors,

of microbiology results

pies should be stipped

nderstand the patient',s

During intensive care management of SARI determine which chronlc therapies should be continued and which thera

temporarily. Communicate proactively with patients and families anc proviCe support and prognostic informali:r. U

values and preferences regarding life-susteining interventions,

Management of critical C0VID-19: acute respiratory distress syndrome (ARDS)

Recognize severe hypoxemic respiratory failure u,hen a palient with resp;ratory distress is failing to respond to slfndard oxygen therapy

and prepare to provide advanced oxygen/ventilatory support. 
]

Patients may continue to have increased work of breaining or h.vpo>:emia even when oxygen is del verefl via a face masl: with

reservoir bag (flow rates of 10-15 L/min, which is typically fre minimum flcw required to maintain bag inflftion; FiO2 0,60-0.95).

Hypoxemic respiratory failure in ARDS commonly results from intrapu mcnary ventilation-perfusion mismat{h or shunt and usually

requires mechanical ventilation. 
I

Endokacheal intubation should be performed by a trained and experienceC prolider using airborne precautions an rapid sequence

Patients with ARDS especially young children or those who are ob:se cr p,regnant, may desaturate quickl during ntubation Pre-

oxygenate with 100'% FiO2 for 5 minutes, via a face mask with re;ervcir bag. Racid-sequence intub:iion is appropriate after an

airway assessment that identifies no signs of difficult infubatbn

34 
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titration based on the Fi02 required to maintain Sp02. ln ycunger crildren, maximal PEEP rates are 15 cmH20, Although high

driving pressure (plateau pressure - FEEP) may mora accrrateiy predict increased mortality in ARDS compared with high tidal

volume or plateau pressure, data from RCTs of ventilation strategies that target driving pressure are not currently available.

' A related intervention of recruitment manoeuvres (Rh/s) is delivered as episodic periods of high continucus positive ainruay pressure

(CPAP) (30-40 cmH2O), progressive in:remental increases in PEEP with constant driving pressure, or high driving pressure;

considerations of benefits vs risks are similar. Higher PEEr and Rllls were both conditionally recomnended in a clinical practice

guideline. For PEEP, the guideline cons dered an individual palient data meta-analysis of three RCTs. However, a subsequent

RCT of high PEEP and prolonged high-pressure Rl/s shorved l'arm, suggesting that the protocol in tl-is F.CT should be avoided.

lVonitoring of patients to identify those who respond to the initial application of higher PEEP or a differert Rli/ protocol and stopping

these interventions in non-responders are suggested.

ln patients with moderate-severe ARDS (PaO2iFiO2 < 150), neirromuscular blockade by continuous infusion SHOULD not be routinely

used as may result in myopathy.

. A trial found that this strategy improved survival in adult patients ivitl' severe ARDS (Pa02/FiO2 < 150) without causing significant

weakness, but results of a recent larger triai found tha: use of ner,romuscular blockade with high PEEP strategy was not associated

with a survival benefit when compared vrith a light sedation strategy without neuromuscular blockade. Conlinuous neuromuscular

blockade may still be considered in patients with ARDS, both adulis and children, in certain situations: ventilator dyssynchrony

despite sedation, such that tidal volume limitation cannot be reliably achieved; or refractory hypoxemia or hypercapnia,

Avoid disconnecting the patient from the ventilator, which results in loss of PEEP and atelectasis.

U;e inJine catheters lor airway suctioning and clamp endotracheal t.rbe when disconnection is requrred (for example, kansfer to a kansport
ventilator).

The following recommendations pertain to adult and paediatric patienls v/ith ARDS who are treated with non-invasive or high-flow oxygen

systems.

n HighJlow nasal oxygen (HFNO) should be used only in seiected patients with hypoxemic respiratory faiure.
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l-l Mn-invasive ventilation (NlV) should be used only in selecled patients with hypoxemic respiratory failure

tr Patients treated with either HFNO or NIV should be closely monitored for clinical deterioration.

' Adult HFNO systems can deliver 60 L/min of gas 'low anl FiO2 up to 1.0. Paeciatric circuits generally only handle up to 25 Umin

and many children will require an adult circuit to deliver adeq:a:e flow.

' Because of uncertainty around the potential for aerosolizat on HF0, NlV, including bubble CPAP with viral filters, should be used

with airborne precautions until further evaluation of safety can be completed.

'Compared with standard oxygen therapy, HFN0 reduces the need for intubation. Patienls with hypercapnia (exacerbation of

obshuctive lung disease, cardiogenic pulmonary oedema), hemodynamic instability, multiorgan failure, or abnormal mental status

should generally not receive HFNO, although emerging data suggest that HFNO may be sefe in patients rvilh mild-moderate and

mn-worsening hypercapnia. Patients recerving HFNO should be in a nonitoreC setting and cared for by experienced personnel

capable of performing endotracheal intubation in case the patrent acutely deteriorates or does not improve afler a short trial (about

t hour). Evidence-based guidelines on HFNO do not exist, and reports on HFNO in patients infected with other coronaviruses are

li-n ited.

Clini:al n anagement of severe acute respiratory infection (SARI) when COVID-19 disease is suspected: Interim guidance

. Fatients receiving a trial of NIV should be in a monitored settirg and cared for by experienced personnel capable of performing

mdotracheal intubation in case the patient acutely deteriorates or does not improve after a short trial (about t hour). Patients with

haemodynamic instability, multiorgan failure, or abnormal mental status should \0T receive NIV in place of other options such as

invasive ventilation.

. ln situations where, mechanical ventilation might not be a'railable, bubble nasal ,3PAP may b: used for newrorns and children with

severe hypoxemia.
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Prevention of Complications

Anticipated Outcome lnterventions

Reduce days of invasive

mechanical venlilation

Reduce ircidenoe of ventilator

associated pneumonia

Reduce incidence of venous

thromboembolism

Reduce incidence of catheter

rel;ted bloodskeam infection

Reduce incidence of pressure

ul,:ers

Reduce incidence of stress

ulcers and gastrointestinal

bleeding

Use weaning protocols that include daily assessment for readiness to breatie spontaneously

Minimize continuous or intermittent sedation. targeting specific titration endpoints (light sedation

unless contraindicated) or with daily interruption of continuous sedative infusiors

Oral intubation is preferable to nasal intubation in adolescents and adults. Keep patient rn semi-

recumbent position (head of bed elevation 30450) . Use a closed suclioning system; periodically drain

and discard condensate in tubing . Use a neiv ventilator circuit for each patiant; once patient is

ventilated, change circuit if it is soiled or damaged but not routinely . Changa heat moisture exchanger

when it malfunctions, when soiled, or every 5-7 days

Use pharmacological prophylaxis (low molecu lar-vreight heparin [preferred if available] or heparin

5000 units subcutaneously twice daily) in adolescents and adults without contrandications. For those

with contraindications, use mechanical prophylaxis (intermittent pneumatic com:ression devices).

Use a checklistwith completion verified by a real-time observer as reminder of each step needed for

sterile insertion and as a daily reminder to rer,ove catheler if no longer needed

Turn patient every two hours

Give early enteral nutrition (within 24-48 hours of admission) . Adminlster h stamine-2 receptor

blockers or proton-pump inhibitors in patien:s',vith risk factors for Gl bleedin3. Risk factors for

gastrointestinal bleeding include mechanical ventilation for >48 hours, coag.rlopathy, renal

replacement therapy liver disease, multiple comorbidities, and higher organ failure score

l8 l
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h Actively mobilize tre patient eady in ihe course of illness when safe to do soReduce incidence of ICU-

related weakness

SPECIFIC ANTI.SARS-COV.2 TREATMENTS

Multiple clinical trials are ongoing or planned lo assess the activity of various drugs in COVID-19, There is insufficienl evidence lo
strongly recommend a particular drug,

There have been recent reports on the role o'cl oroquire and hydroxychloroquine in management of COVID 1g. Onesmall
study reported that hydroxychloroquine alone or rn combination rvith azithromycin reduced delection of SARS-CoV-2 RNA in
upper respiratory tract specimens compared vrith a non-randomized control group but did not assess clinical beneflt.

Recommendation:

. No antiviral treatment for patients witl- m ld disease

. For patients with severe disease or wlo are rapidly deteriorating, in addition to the managemenl described above,
consideration may be given to addirg rydroxychlcroquine (Dose of400mg BD on day 1 followed by 200mg BD on days 2-

s).

Ncte that this is not a strong recommendation anJ may change as more data from clinical trials becomes a/ailable

i
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lf one is to self-isolate, then they must stay at home and not rnove out of their home for a period of '14 days and:

! While at home stay away from others. lf possible, should stay in a spe:ific room with adequate ven:ilation and use a separate

bathroom. lf sharing bathroom facilities then this should be Cisinfecled regularly using household disinlectant or soap and waler
D Wash hands often with soap and water for 20 seconds.

D Avoid sharing personal household items. Afler using personal items, such as silvenruare, dishes, towels, sheets and more, wash
thoroughly with soap and water.

! Cover mouth and nose with a tissue when you cough and sreeze and then throw it into the trash.

D Wear a surgical mask.

tr The rest of the family should be advised to minimize conlact wih the patient and to wear a mask if coming in to contact. They

should frequently wash hands with soap and water

Patients admitted can be discharged from the facility if:

D Symptoms have resolved

u They are able to self-isolate as indicated above

Viral Clearance

Where capacity allows, viral clearance should be defined as:

D Resolution of symptoms

C Two documented negative Viral PCR tests in 2 respiratory san,ples collected at least 24 hours apart. Repeat testing to determine

viral clearance should be repeated at least 10 days after diagnosis provided that all symptoms have resolved

4ll



a
\ General considerations for health facilities:

ldentify a room where individuals suspected to have CCVID-19 can be isolated prior to being transferred to an isol

Set up a triage station near the entrance to the facility and follow the triage guidance given above

lsolation

facilities should identify and train personnel who rvill take care ol patients with COVID.I9, all the staff in th

tion facility.

facility should be

sensitized on COVID-19, facilities should also ensure they identify clinical or lab personnel that are traine
collection.

on sample

Hospitals should identify a comfortable location where realth care personnel can stay for periods of quarantine a isolation.

Hospitals should reduce crowding at their facilities, Possible ways of doingthis include:

rl Reducing number of patients attending elective clinics by proper triage

u Reducing elective surgeries

! Only admitting patients who require in-patient care

! Reducing number of visitors, a patient can receive to only one per dav

t Fill out longer prescriptions for patients on staile chronic care

Private outpatient clinics:

C Reduce number of patients seen rn clinic to only those that require urgent or emergency care

! Fill out longer prescriptions for patients on stable chronic care

Triage patients on phone - those with respiratol symptoms or recent travel into the country should nol con e to clinic but should

stay home on seltquarantine and call 719

E Ensure all the precautions highlighted below ae adhei'ed to

421
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"l
\ REDUCING RISKS OF TRANSMISSION IN OPHTHALMOLOGY

I Ensure that there is adequate water and soap for Hard washing

! Ensure you sanitize your hands and the tools (incl.rding the slit lamps,) used to examine the patient, before and after examining the pa:ients.

tr Always when in the hospital/examination room, renain in a face mask, protecting the mouth, nose, wth eye protection4oogles/shrelds, besides

usualdusULab coat

I Use available material to you/in your context to create a good barrier between the health worker and the Patient, especially while using a slit
Lamp (see Fig. 1) Laminated materials, Transparencies or Old X+ay Films, remember to sanitize the banier too

! Where possible use a slit Iamp indirect ophthalmoscopy, cr use head mounted Lrght source to do indirect ophthalmoscopy. Encourage n inimal

talking when using the slit lamp

n 0nly Patients with emergency conditions (painful coni itions occunrng in the lasl 5 days) should visrt the hospitals during this period of C:orona

shrtdown.

I Corona Conjunctivitis, may be mild, may be the first narifestation and will need basic antibiotic eye drop or Artif cialTears.

I 0ut Patient Clinics, Elective Surgical/tr/edical Procedures preferably should be defened tillwhen the situation is under control.

'r At the end of the day, sanitize all the surfaces, incfuding the furniture.

Creating a SIit Lamp Barrier
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Ma n ag eme nt of D ialys is

This section gives guidance on:

. ln'eclion prevention practices within the dialysis unit dur ng the COVID-19 pandemic

. I\4anagement of a patient on outpatient hemodialysis wlen suspected to have CCVID-19 infection

. lr/anagement of a patient on outpatient hemodialysis vrl'en confirmed to have C0VID-'19 infection

Dialysis patients are at increased risk of COVID-19 infection as they represent an immunocompromised population. In Kenya, all patients

with enJ stage renal drsease (ESRD) undergo in-patient hemodialysis (HD) and so are constantly exposed to a hospital envircnment,

thereby increasing their risk of infection. Further, a large percentage of lhe populalion are above the age of 65 yea's and herce at greater

ris< of complicated C0VID-19 infection.

ln Wuhan City, where the COVID-'19 viral infection originated, in a sirgle centre in Renmin Hospital, Wuhan University 37 of 230 HD

patients, and 4 of 33 staff members developed COVID-'19 inlection betrveen 14 January and '17 February 2020. These patrents had less

lympho:enia, lower serum levels of inflammatory cytokine; and milder clinical disease than described in patients ivith corrorbidities other

than ESRD cn HD. Nonetheless, mortality was 16.2% (6 patients) in the HD population within this one month.

MANAGEMENT OF PATIENTS ON DIALYSIS DURING COVID.19 PANDEMIC

ln-center HD represents an increased risk of transmission of infection, not only to patients but to their family members, m:dical slafl and

other facility workers.

lnformalion Updates and Group Activities:

A working team consisting of dialysis physicians, nursing staff and tecl-nologists should receive training in updated clinical kncwledge of

eprdem c C0VID-19, notification of infection at risk, epidemic preventior tools, and guidelines from the governmen, and hospital ar,tl'ority.

lnformation on travel, occupation, contacts, and clusters history [0CC) ,rf each medical staff, dialysis patient, their family nembers, friends

they have been in physical contact with, residents of the same institution, and colleagues at work, will be collected and upiated regularly.

Group activities, including group rounds, group studies, and case discussions will be minimized.

45 
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It is recommended that slaff members have meals at difierent lime to avoid dining together. Hands washed with 'low

Precautions

All patients entering the dialysis facility should be screened a: triage and all appropriate IFC measures put in place

D Staff shall seltmonitor their symptoms and sha I inlorn the team leader in case they or their family menber

suggestive of C0VID-19 infection.

tr Patients with susrected or confirmed COVID-19 infection should ideally be admiti?d to negative pressure is

specified hospitals.

o Where this is not possible, for those patients on 14day seliquarantine for possible contact wilh COVID-19

Care Model" as below is recommended.

Place of dialysis treatment: patients will continue hemodialysis a: the original henodialysis center and not changr

Dialysis shift and persornel: Do not change dialysis shifts and caregiver staff to avoirj cross contamination and

relevant contacts.

lf patients need'.rascular access intervention and are :orfirmed or suspected to have COVID-19 should be cani,
room (for example negative pressure room in ICU if available) with necessary prolection for medical staff.

Transportation: Fublic transport should not be used. Tr.nspoI personnel and escorts should wear surgical grade or I

ng water before meals.

ncluding ensuring that:

s derelop symptom(sl

iolation ward of

the'=ixed Dialysis

; lo another center.

infecton. Minimize the

ad out in a designated

ti95 masks throughoul
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Hemodialysis management of suspected or confirmed COVID-19 infected case:
. Best efforts must be made to isolate patients viith suspected or confirmed COVID-19.

Separate rooms with the door closed may be used if available, except lhose rooms used for treatment f,f p

lf no separate room is available, patients suspe:ted to have COVID-19 should be cohorted on a designaled i

the last shift of the day), or dialyzed in a designated COVID-19 facility.

lf patients with coVlD-19 must be treated at the same time as patients who are asymptomatic, pat'en

should be treated in a corner or end-otrow ststicn. At least 6 feet c,f separation should be maintained b

who are symptomatic and olhers.

All personnel involved in the direct care of pa:ients affected by CO\/lD-19 must undertake full protection,

a

a

waterproof isolation clothing, hair caps, goggle; gloves and medical m,asks (FFP2 or FFP3 mask if availab
parttculate matter and aerosols in inhaled air. Hand hygiene must be strictly implemented: carefully washi

water and systematically using alcoholic solutions and disposable gloves.

Consideration should be given to cohorting mo-e than one patient wilh suspected or confirmed COVID-19

caring for them together in the section of the unit and/or on the same shift (e.g., consider the last shift of th

mixing of suspected and confirmed cases.

Healthcare team should be cohorted i.e. separate teams for management of high-risk and low risk pati

number of assigned healthcare team should en:er lhe isolation room/cohort area, all non-scheduled team-m

at all times.

lf a newly confirmed or highly suspected case of novel Coronavirus infection in dialysis centers is identi

carried out immediately. Areas in close contact rvith these patients nust not be used lor other patients until

The medical waste from confirmed or suspected patients with novel C:oronavirus infection must be consiJe

waste and disposed accordingly.

tients with hepatilis B

olation shift (preferably

who are symptomatic

en masked patients

including long-sleeveC

e) filtering 95 to 99% of

hands with soap anJ

nd the healthcare team

day). Avoid, however,

ts. Only the minimum

s should be excludel

d, disinfection musl be

cleared.

d as infectious medical
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N . lt is not a requirement that patients infected with COVID19 be lreated in an airborne infection isolation room.

Special Considerations:

a. Procedures

Patients who need vascular access surgery should be screened for C0VID-19. 0perations on patients with confirmed or suspecled COVID-

l9 infection should be carried out in a designated room with necessary protection for medical staff.

b. Home haemodialysis and peritoneal dialysis

These patients should be assisted al home as far as is possible, using tele - reporting and home visits by h:althcare staff, as deemed

necessary.

c. Dialysis Frequency

. lt can be considered to decrease the lrequency ol haemodialysis sessions from three to two times per ureek in patients hat lolera:e

such a regimen. This could be considered:

. to decrease the need lor travelling by taxi / ambulance in case of shorlage of such transportation meani

. lo decrease the chance of dialysis patients getting iniecled by travelling back and forth to the dialysis unit

to decrease the chance of dialysis patients spreading the infectjon to the dialysis unit or the hospital to decrease tl'e need for

supplies of which shortages are expected. (Especially with factories closing doln (lemporarily) and supply problems, your unit may

run into logistical problems with shortage of material needed for dialysis. An early change from three to two haemodialysis sessions
per week in a large part of your dialysis population may help to save material, allowing you to run your dialysis unit as long as

possible).

18 
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0perational strategies for family member and caregivers
. All the fanily members living wirh dialysis patienls musl follow all :he pre:autions and regulations given to patients to prevert

person-tc-person and within family transmission ol the COVID-19, rn'hich ir':lude body temperature measurement, good personal

hygiene, handwashing, and prompt reputing of pot:ntially sick people.

. Dialysis patients, who have a family member or caregirer subject to "basic luarantine", can have dialysis as usual in accordance

during the 14-day period

. When transporting a susrected or confirmec CO\ilD-19 infected cas: to hospital for hemodialysis, family members should wear a

surgical c,r N-95 mask. Tre mode of kampol anc tl^e route followed shoull remain the same

RECOMMENDATIONS FOR DENTAL PRACTICE IN RESPECT TO COVIDl9 PANDEMIC

lnter m guidance on infection prevention and ccntrcl during health care is recomnended when COVID-19 infection is suspected. Dental

professionals are uniquely exposed to COVID-13 due [o ragular contact with oral m:cosa, and bodily fluids, saliva and blood. Most dental

procedures resul. in production of droplet and aercsols ',vhi:h can remain suspended in the air for some time belore being inhaled or

settling on envircnmental surfaces. Dental professicnals should therefore have an understanding of COVID-19 transmrssion, detection of

infection and extra precartions required rvhen providing dertal treatment to avoid contracting or transmitting the inlaction.

Provision of routine care

Care should be t.eken to avoid or m nimize oper:tions thal can produce droplets or aerosols. Routine dental visits should be deferred,
pending advisories from the Ministry of Health. Denl;l emergencies will con.inue to be managed non-invasively where applicable.

lVhe'e procedures must be done, tiis sh:uld be done wih presumption of COVID-'9 exposure and appropriate precautions taken. lt was

r-"ported that dental practice shoulcj be postponed at lea:t 1 month for convalescing patients with SARS. lt is unknown yet whether the

same suggestion should be recommended for patients re,;overed from COVID-19.

Plan ahead

All clinics should have standard operating procedures in p ace for handling patierts presenting to the clinic who have been potentiallv

exposed to COVID-19. Standalone clinics should have a designated space to safely separate the patient potentidly exposed to COVID-
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13 from others who may be in the waiting area. This should be an area separated by a door. Clinics within hospitals should be aware of

the designated point for handling suspected COVID-19 exposure. All professionals should be well versed with the country case delinitior
for COVID-19 infection which may be amended from time to time as the situation evolves,

Evaluation of Patients

Where possible, patient triaging over the telephone should be done prior to arrival at the clinic. Patrents with sympt'tms of respiratory kact

infection should b: advised to stay home until the condition resolves,

Where additi:nal history reveals recent travel hom a coun:ry with confirmed COVID-I9 cases or contact with such individuals should be

advised to call the national hotline 719 for further evaluation. Follow-up on compliance of the advisory to use the hrtline should be done.

V/here telephone kiaging is not possible, dental clinics are recommended to establish precheck triages to measure and record the

temperature of ev:ry staff and patient as a routine procedure. A contact free thermometer is strongly recommended. Precheck staff should

ask patierts questions about their health status and history of contact or travel. Patients who have a presentation and/or travel or contact

history sL;ggestive of COVID-19 exposure should be isolated pending transfer to designated hospitals screening COVID-'I9 cases, or if the

clinic is vrithin a I"ospital, the designated COVID-19 screening site, For patient transfer, calling the national hotlin:719 will avail a rapid

response team who will come to evaluate and evacuate the patient. Following the MOH advisory, patients who have been to epidemii
regions within the past 14 days, will be quarantined for at least 14 days. Such patients should only be seen to address dental emergencies.

0ral Examination

The current literature suggests that a significant proportion of people infected with COVID-19 are asymptomatic. Preoperative antimicrobial

mouth rin:e could reduce the number of microbes in the oral cavity. Chlorheridine mouthwash has been found to have poor virucidal activity

against ccroravirus. A pre-procedure mouth rinse with oxidalive agents such as 1 % hydrogen peroxide or 0.2% povidone is recommendec.

lntraoral x-ray examination is the most common radiograph'c technique in Jental imaging; however, it can stimulale saliva secretion and

c:ughing Therefcre, extraoral dental radiographies, such as panoramic radiography is advised,
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Provision of dental care for conf irmed COVID.19 infected patients.

. Prcviston of care lor confirmed cases of covid-19 infecl on should be restricted to dental emergencies. Appropriate precautions should

be taker to protect the patient and all staff in the oce'atc-y and rrinimize risk of contamination. Strict personal protection measures should

be in phce. All personnel should endure handwashing before and after examination, procedures, leaving the patient surroundincs anc

afler handling tissue, bodily fluids or contaminated material. Care should be taken by staff to avoid touching their owr eyes, mouth ard
nose.

' PPE for all staff in the operatory should include: hair net, dispcsable gown, face masks and goggles/face shrelds, surgical gloves anc

vraterproof lootwear are recommended. Face shielCs ard gog3les are essential with use of high or low-speed drilling with warer srra),

. Care slould be taken to avoid or minimize opera:ior; that can produce droplets cf aerosols. Procedures that are li<ely tc, induce coughirg

should be avoided (if possible) or performed cautiously (,.{HO 2j20a). Aerosol-generating procedures, such as the use of a 3-way syringe

should be minimized as much as possible. The 4-handed techrique is beneficial for controlling infection. The use of saliva ejectors rvill'

lorv or iigh volume can reduce the production of droplels and aeroscls. Rubber dams and high-volume saliva ejectors can help minimize

aerosol or spatter in dental procedures.

. l' a car ous tooth is diagnosed with symptomatic ireversible pulpitis not controlled by medication, pulp exposure could be nrade with

chemo mechanical caries removal under rubber Jan isolati,:n ard a high-volume saliva ejector afler local aneslhesia; then. pulp

devitalizaiion can be performed to reduce the pain. -he tilling naterial can be replaced gently without a devitalizing agent later accordinE

to the manufacturer's recommendation. Where use of high-spaed handpiece is unavoidable it recommended to schedule the procedure

as the last patient in the day to decrease the risk of nosocomial infection. Aiter treatment, environmental cleanin,J and disinf:ctio:i

procedures should be followed. Alternatively, patierts c:uld be treated in an isolated and well-ventilated designated treatment room. r:
nEatively pressured rooms if available,

. The treatment planning of tooth fracture, luxation, or avulsior is cependent on the age, the traumatic severi.y of dental tissue, the

development of the apex, and the duration of too:h avulsion. ll the tooth needs to be extracted, if suturing is needed, absorbable suture
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is prafer-ed. For patients with facial soft tissue contirsbn. debridement and suturing should be performed. lt is recommended to rins: the

wound slourlv and use the saliva ejector to avoid sprayinl.

' Denta erergencies :an occur and exacerbate in l shcrt period and therefore need immediate treatment. Life-threatering ceses with

orel and maxillofacial compound injuries or infecti:ns should be admitted to the hospital immediately, anJ chest imaging shouh be
prascnbed if available to exclude suspected infecticn because of the turnaround time for receiving COVID-18 test results. RT-PCR test,

besides beinE time-consuming, needs a labora:0ry with pan-coronavirus or specific SARS-CoV-2 detection capacity.

Recommendations for Dental Education

It is worth adv,tcating to encourage all dental pro'essionals to engage in self-learning, make full use of online resources, and learn e bout

the latest ac.ademic developments. With the increased kncwledge of viral features, epidemiologic characteristics clinical spectrum, anJ

trealment, s:rategies to prevent, control, and stop tl"e spread of COVID-19 will continue to be developed.

Conclusion

il Only dental emergencies should be addressed at all levels until further communicalion.

L Pa:ienE are encouraged to call for consul:ation and only visit the dental clinic on the advice on the den:al professional,

il lf a stard-alone clinic does not have enouEl' rcom/:apacity to triage and isolate suspected cases, it should desist from operating.

I The dentists working in public dental faciliies shoulj liaise with the hospitals where they are working on how to handle the patients

lr lre absence of proper PPE as prescribed in the :ext above, they should not handle any patients.

l: is the responsibility of the dental practiticner to educate their patients on the risks of undertaking a non-urgent procedure and als,:

to ersLre their safety and the safety of otl'er patients and staff.
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Considerations for individuals with Diabetes Mellitus

The following lndividuals with diabetes are considered most vulnerable:

! Those with inadequately controlled diabetes mellitus, specifically with a HBAIc reading > 7.6% or those with recently fluctuating

sugars.

: Patients more than 55 years of age.

i- Patients with diabetes and concomitant comorbidities such as heart failure, hypertension, chronic obslructive pulmonary disease,

chronic kidney disease, cancer and HIV who are al-eady knot/vn to have a significant impairment in their immune function.

i , Specific points relating to diabetes mellitus and COVID-19 infection

- lt is important to note that lhose patients living with diabetes who are well controlled with no significant comorbidities have a

significantly lower risk of developing severe complications of COVID- 19 and their risk is comparable to that of the g:neral population,

(12)

u The risk associated with COVID-19 infection is sinilar in irdividuals who have either type 1 or type 2 diabetes excluding other risk

factors such as age, micro and macro vascular complications, comorbidities and glycemic control. (12)

J COVID-19 infection in individuals who have either type 1 or tvpe 2 diabetes can put them at a higher risk of developing diabetic

ketoacidosis. The same standard treatment pro:ocol for managing diabetic ketoacidosis as outltned by the American diabetes

association (ADA) is used to treat patients with diabetes who cevelop diabetic ketoacidosis secondary:o COVID-19 infection (12)

I ln individuals with Diabetes we recommend the following measures to prevent COVID-19 infection: (12 13)

il Frequent hand washing using the correct technique with water and soap is usually sufficient. lf sanitizer is ayailable, it should
contain at least 70% alcohol to be considered effective.

ll Social distancing - Keeping a one-meter rJ stance frcm individuals in various spaces,

-. Avoid being in crowded places or group meelings of more thar 10 people at a time.
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! Avoid touching your face,

! Only go to the hospital if it is absolutely necessary.

B or non-Jrgent clinical cases, we remmmend you contacl your health care provider and ensure you get

medication supplies for the next eight weeks. This should be ensured until there is more clarity on the prog

the courtry.

O Ensu:e that you have cunent phone contacts of your treatment facility and ensure your family membe-s hi
in the event of any emergency.

! Try cou3hing either into your flexed elbow or a disposable tissue and away from people. Ensure proper and

the used tissues.

! Wear a face mask when coming into a crowded health care facility.

n Avoid non-essential local and international travel during this cunent phase.

! Avoid all crowded public areas and social gatherings such as in churches, lemples, mosques, as well as enl

as clubs, gyms restaurants and bars.

! Minimiz: the number of visitors coming into your homes especially for those who are considered higl rislr

criteria noted above,

tr Caregivers taking care of patients living with diabetes must always lhoroughly wash their hands with the cc

and after coming into contact with them.

E All utensils and surfaces must be thoroughly cleaned as frequently as possible.

I Avcid tcuching common surfaces such as handrails, elevator buttons, door handles, counter tops. lf you dr

or sanitize your hands each time you come into contact with them.

5Ll
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\ ! Ensure he waiting area is well ventilated.

I Any ove- flow of patients should be advised to wait outside in an open space until their appointment time ar

E A sanitizer must be present at the entrance of the waiting area with a mirimum of 70% alcoholand should t
entering the waiting area.

! The clinilians, nurses and receptionist stafl musl avoid shaking hards lrith lhe patients.

! Encoura3e use of electronic money transler servi:es lor payment of clinical services to avoid coming inlc

notes and coins that are known vehicles of transm;ssion.

! The clinictan must wash his hands thoroughly with soap and water following the designated 7 steps of ha

after coming into contact with each patient.

! We recommend 0.5 ?i chlorine-based solutions to decontaminate all floors, :linical surfaces including o

tables, crairs.

! We reconmend 0.05% chlorine-based solutions to decontaminate all cliric equipment e.g. stethoscopes, bli
and gluccmeters to prevent spread of the coronavirus.

E Ensure .re clinicians desktop is sanitized as frequently as possible.

! Ensure lhat the examination couch is decontaminated regularly and draped in linen. Tissue liners sho

examination couch and discarded after each patient is examined.

O Avoid touching your nose, eyes and face.

All contacts of confirmed cases should be asked to self.quarantine. The information below should be give]

required to self.quarantine (Appendix 'l)
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\ CONSIDERATIONS FOR OBSTETRICS AND GYNAECOLOGY

The approach to prevention, evaluation, diagnosis, and treatment of pregnant women with suspected COVID-19 s

in nonpregnanl i;tdividuals (as described above), with consideration that pregnant women with other potentially se
infections, such as influenza, severe acute respiratory syndrome (SARS)-CoV, or Middle East respiratory syndro
appear tc be more vulnerable to developing severe disease.

It is unknown whet"rer the virus can be hansmitted through breast milk; however, droplet transmission could cccur
during :reastfeeJing.

Recommendation:

' A mother with confirmed COVID-19 or who is symptomatic should take all possible precautions to avoid spreadi
infant, including washing her hands before touching the infant and wearing a face mask, if possible, while creas
breast milk wi:h a manual or electric breast pump, the mother should wash her hands before touching any pum

follow -ecommendations for proper pump cleaning after each use, lf possible, consider having someone who is

expressed breast milk to the infant,

Elective surgeries

' ln a sifuation where COVID-19 has caused stress on the health care system, il may be advantageous to icenti
scheduling, in: uding for procedures that are medically indicated, when a patient s health and safety woulc not
delay.

Obstetric ard gynecologic procedures for which a delay will negatively affecl patient health and safety should n

includ-,s gvne:ologic procedures and procedures related to pregnancy for which delay would harm the patient h
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,\. APPENDIX 1

Having come in to contact with an individual Ciagnosed to have COVID-19, you will be required to self.quarantine. This must be
adhered to,

What is quarantine?

Quaiantine separates and restricts the movement of pe:ple r,rho were exposed to a mntagious disease to see il tney become sick. This

mears that you reduce contact with other peopl: until the perio'i of cuaraniine is over. Tte aim is to protect you- loveC ones ard other
menbers of the public from potentially acquiring an infe,;.ion iom you since 7ou may have come into contact with :he disease. This is an

impcrtant public health measure that will be enfo-ced.

How to move around:

Ll You should avoid using public transportation

If you use a car:

i- You should be picked by only one person,,vho should wear a mask.

'- Sit on the back-left seat of th: vehicle (cc rol sit on the co-drivels seati

t--l Do not have any physical contact with t-e Criler

lf you are to self-quarantine, then you must stay at home and not move out of your home for a
period of 14 days and:

o While at home stay away from others. lf possible, 7ou should stay rn a specific room with adequate ventilatitn and use a separate
bathroom. lf you are sharing bathroom fa:ilities then this should be disinfected regularly using household disinfectant or soap, and

water

o Wash your hands often with soap and waler for 20 seccnds.

o Avotd sharing personal household items. After using personal i.ems, such as silverware, dishes, towels, sreets and more, wash

thoroughly wrth soap and water.

o Cover your mouth and nose with a tissue when you coLgl and sreeze and then th'ow it into the trash.

o Postpone all non-essential appointments until you are cot of quaartine.

s8 
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lf you are unable to self.quarantine, then you will be taken to a quarantine facility

lf you develop any symptoms during the period of quarantine (such symptoms may include fever, cough, musc

lhroat, diarrhoea), lhen you should call 719 for direction to an isolation facility.

lf you are safe y able lo present to an isolation facility (in a privale vehicle accompanied only by the driver and y

without physical contact with the driver) then you can of on your own, olhenryise you will be given further directions

At the facility, you will be evaluated by a health care personnel and a swab of your throat and nose taken for

appropriate care offered.

We will collecl your contact details (name, next of kin, physical address and telephone contact) to allow for follor

yourself quarantine. lf at any time you feel you are unable to continue saltqr,arantine then call 719 and you wi

quarar tine fac ity.

Understand that if you break the seltquarantine then you risk exposing your loved ones and olher members of the

Your movements during this period of quaranline may be monitored by tha Mi:istry of Health from time to time

quarartine, then Ministry of Health officials are authorized to admit you to a quarantine facility.

Ensure you gire correct contact and address information. Please note that t is an offence under the Public 11
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By aigning tttis form, you agree to ablde by these instructions (failure to agree means you accept to be

Admitted to a govemment quarantine facility):

Name: Next of Kin

lD/Passpr rumber:

-elephone Number: Next of kin contact

Physical contact:

Signature:

il l1
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APPENDIX 2

Guidance for wearing and removing personal protective equipment in healthcare seftings for the care of pa

or confirned C0VID-19

n*European Centre for Disease Prevention and Control Technical Reporl Feb 2020

Before wearing th-'PPE for managing a suspected or confirmed COVID-19 case, proper hand hygiene should be

Figure'1. Hand hygiene performed using alcohol-based solution

The first PPE to be donned (Figure 2) is the gown. There ae different types ofgov.,ns (single use, reusable); ll
reusable long-sleeved water-resistant gown. When using a gown wilh back closure, as shown below, a second

buttoning up the back (Figure 3).

ients with suspected

rformed (Figure 1)

guidance presents a

'ator should assist in
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Figure 2. Dcnning of a longsleeved water+esistant gown
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Figure 3. Buttoning up the backside of the gown; performed by an
assistant

Figure 4. Wearing of an FFP (class 2 or 3) respirator

After wearing the gown, it is suggested to proc:ed with the resrirator that protects from the inhalation of droplets and particles. lt is
important to perform a fitting test after the respirator has been put on, following lhe manufacturer's inslruclions.
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Figure 5. Fitting the respirato/s metal nose clip Figure 6. Wearing of a face mask (surgical mask)

The nretal nose clip needs to be adjusted (Figure 5) and the straps have to be tightened to have a firm and comfortable fit. lf you cannot

achieve a proper fit, position the straps crosswise. However, this minor modificaticn could imply a deviation from the recommendations

in the manufacturer's product manual.

lf a face mask (surgical mask) is worn as substitution for a respirator (Figure 6), it is important to correctly position it on the'ace ard
adjus: it with tl'e metal nose clip (Figure 7) in order to achieve a proper fit.
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Figure 7. Fifiing the face mask s mebl nose clip Figure & Wearing of goggles with textile elaSic strap

Once the respirator has been properly positioned, put on the goggles for eye protection. Flace the goggles over the mask's skaps and

ensure tha: the textile elastic strap its sougly - bul not loo tighfly (Figures 8 and 9).

65 I
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s
Frgure 9. Side view of goggles with an elastic textile strap Figure 10. Wearing of goggles with temples

If goggles w th temples are used, make sure that they are properly positioned and fit well (Figure 10).

After the goggles, the gloves are next. When wearing gloves, it is important to extend the glove to cover the wrist over the gown's cuffs
(Figure 11). For individuals allergic to latex gloves, an alternative option, for example nitrile gloves, should be available.

't!'
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Figure 12. Removal of gloves (steps I to 8)
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After the removal of gloves, hand hygiene should be performed and a new cair of gloves should be worn to fu
lo:edure. Using a new pair of gloves will prevent self-contamination.

i{ilr the new pair of gloves on, the gown should be renoved. When using a gown with back closure (as used r th
o:erato' should assist in unbuttoning the backside of the gown (Figure 13). The assistant should wear gloves and
need to be removed after opening the gown. Afier the gloves of the assistant are removed, hand hygiene should b

aicoholi: solution. After lhe gown has been unbuttoned, the gown can be removed by the healthcare worker by gr
gown (Figure 14) and pulling it away from the body, keeping the contaminated front part inside the gown (Figu.e l

Figure 13. Unbuttoning of the backside of the gown, performed by Figure 14. Removal of gown: grabbing the

an assistant

conlinue the doffing

documentl, a second

surgical mask, which

perfrrmed using an

bbing the back of the

k of the gorvn

6el
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Figure 15. Removal of gown: pulling the gown away from the body.

Single-use gowns can now be disposed of; reusable gowns have to be claced in a bag or container for disinfection (Figure 16)

70 I
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Figure 16. Placing the gown in a biotnzard container for dis infaction

After the gown tie goggles should be removed and either disposed if trey a-e s ngle-use, or placed in a bag or co
h order to ranov: the goggles, a firger should be placed under the textile elastic strap in the back ol the head an
as shown in FiSure 17. Touching the front part of the googles which can b: contaminated, should be avoided, lf g
used, they shoulc 5e removed as shown in Fioure 18,

tainer for disinfection.

the goggles taken ofi
gles with tempies are

7t 
I
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Figure 17. Removal of goggles with textile elastic strap (steps 1 to 4)

Figure 18. Removal of goggles with temples (steps 1 and 2)
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The respirator shculd be removed next. ln order to remove the respirator, a finEer or thumb should be placed under the skaps in the back

;nd the respirator taken off as shown in Figure 19.

The respirator {or the surgical mask) should be disposed of afler renosal. l: is important to avoid touching the respirator with the gloves

(except for the elastic sfaps) during its removal.

Figure ,l9. 
Remorral of respirator (step 1 through 4)

Tre last PPE itens that shorld be removed are the gloves. Use of alcohol-based sclution should be considered befrre removing the

gloves. The gloves should be removed in accordance with the procedr,re describec above. After glove removal, hard hygiene should be

p:rfo'meci.

731
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Figure 20, Removal of gloves (steps 1 through 8)
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Figure 21: l-AB FLOW

Self-inltiatedr or Clinlcian-initiatedr Concem Over COVID-19

Meets case definition on triate at tacility or by
RRT

lsolate patient

YES

Sample collection by trained personnel (clinician or lab) and
fill case investigatlon form

Sampl€ packagint and delivery to late bV ambulan.e/
covriet

Continue case manatement as per guidelines

NO

NO

PO-qll l\rE

Call EOC

o7323S3535
0729497474

NlC, XEMRI Nairobi, KEMRI Xilifi,
KEMRI (lsumu (reter to lab
mappinB)

Results will be communicated to tacility bv EOC

'r'l:5

NEGi:\'flVE

Reassure

Continue isolation and rerer to (ase management
guide line

Disahar8e lo continue sel, quarantine at home Contact Tracirtg''
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It has been over a year since Kenya identified the first case of COVID- 19 in the counrl . The Government
fot urcd tlre Natiolral COVID-19 task folcc, which supportcd the cour)try's respurrsc tlrruuglr rrLulti-seetulul

tcchnical working groups on tcating, casc managcmcnt, lisk cornmunication and comrnunity cngagcmcnt
among others. An ear lier version of the COVID case management guideline was released in April 2020 and

capacity building ofhealth care workers on diagnosis and treatment ofCOVID-19 was quickly carried out, even

as counties prepared themselves by setting up isolation centres and supplies.

As at l8th ofJuly,2021, we have confirmed 192 758 people to have COVID-19, widr i775 deaths repofted.
Througb all this, our health care workers are now armed with more knowledge on COVID- 19, they have learnt
who is at risk for severe COVID- 19, they have learnt what treatment works and, in some cases, what does not
work. We know which public health measures we need to focus on in order to combat the pandemic, and also
have a few more shields in our armament, such as the COVID-19 vaccines.

These consolidated guidelines For the prevention, control and management COVID-19 in Kenya provide
updated recommendations for comprehensive prevention and case management stlategies in Kenya. They cover
infection prevention and control measures including the use ofvaccines. They also target the diagnosis and case

management of COVID- 19. These guidelines come at a critical time, especially since we continue to see several
waves of the pandemic, to build the capacity of health care workers to handle patients with COVID- 19 from
their diagnosis, treatment and management.

This has been a collaborative effofi bringing togerher health workers from all sectors-our universities, pr ivate
and government facilities managing COVID-19 clients to determine and institute the best practices in their
management.

We look forward to health workers using these guidelines lo improve the quality of care given to all Kenyans,
as we strive towards a healthy and productive nation.

Dr. Patrick Amoth, EBS
,\9,,D;! c(_ror (,crrr.r'rri lirr. Ijr.ririrL

i\lini\tr \ {rl' I lc ith.
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The Guidelines on Case Managernent of COVID-19 in Kenya 2Q21, have been developed through the

contribution of many individuals and institutions that are committed to improving the outcome of persons

infected with COVID-19, and reducing the risk associated with inappropriate therapies.

The Kenyan Ministry of Health rvishes lo thank all the confibuting authors, led by the case management
subcommittee of the National COVID-I9 task force, for their expertise and time given to the wiring of these
guidelines.

I take this opportunity to appreciate the efforts the following team ofexpens, led by Dr. Loice Achieng Ombajo,
who wrote this guideline: Dr. Marybeth Maritim, Dr. Felix Riunga" Dr. Reuben Okioma" Dr. Anne Muger4
Dr. Fred Wangai, Dr. Christabel Khaemb4 Dr. Duncan Nyukuri, Dr. Phoebe Juma, Dr. Agatha Olago, Dr.
Andrew Owuor. Margarct Ogonga and Dr. Roscmaly Wanjiru. I thank Collins Etemesi for working on the
dcsigrr arrd layuul. uf tlc duuur[eul. I alsu appreuiate thc €[forts oI thc tcam that reviewed and contributed to
tho finalisation ofthis documcnt as indicotcd in thc list ofcontributom.

I acknowlcdge thc trcmendous suppolt provided by thc Univcrsity of Nairobi and thc World tlcalth
Organisation towards thc finalisation ofthis guideline.

t.a',

Brig. (Dr'.) Francis Kuria,
Ag:_l&!r!: l)!tqc_!o_!tr tc_ ol' l) rr lr i i(
N{iDist}'\, .)f }lcall h.
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GUIDBLINES ON MANACEMENT OF COVID.I9IN KENYA

Coronavirus disease 2019 (COVID-19) it i'in ircuto rospirntor) infection couscd by Scvcrc Acutc Rcspir'atory

Syndrome Coronavirus 2 (SARS-CoV-2) (l). SAR.S-CoV-2 belongs to the Sarhecovinrs subgenus of the
Coronaviridae fartily, and is the sevenlh coronavirus known to infect humans. Coronaviruses are a large family
of enveloped RNA viruses, some of which cause illness in people (e.g., common cold, SARS, MERS), and
others that circulate among mammals (e.g., bats, camels) and bilds (2). Rarely, animal coronaviruses can spread
to humans and subsequently spread between humans. Similar to SARS and MERS, it is thought that hulnan
transmission occut's via respiratory droplets produced when a pelson sneezes or coughs and, aerosol in certain
circumstances including airway manipulation. The situations where aerosol generalion occurs include
coughing, nebulization, tracheal intubation and airway suctioning ( I ).

WHO first declar€d COVID- 19 to be a public health emergency of international concern on 30 lanuary 2020
and subsequently declared it a pandemic on I l'i March, 2020. The pace at which COVID - 19 spread throughout
the world and in Kenya was hitherto unprecedented. Kenya discovered the first documented case of COVID-
l9 within its borders on l3th March, 2021 and. as at l8th Jrsly 2021, the total number ofconfirmed cases was
reponed as 192,758, with 3775 deaths since the beginning of the outbreak (3). COVID-I9 is highly
transmissible and infectious, and runs the risk oloverwhelming the capacity ofthe health system, with the need
to support nor jusl those with COVID-19, but also those with olher illnesses. A lot of efforts have gone into
reducing transmission of the virus, including restrictions on gatherings, contract-tracing, quarantine and
isolation. With the spread of COVID-19 in the communities, the importance of preventive public hedth
measures such as hand-washing and proper use of face-masks cannot be overemphasised. The introduction of
the COVID-19 vaccines with a locus on groups at high risk such as health-workers and persons aged above 58
years and those who have comorbidities such as Diabetes Mellitus and Hypertension has added another prong
to prevention measures against COVID-19.

The most common symptoms of COVID-19 include cough, loss of smell and/or taste, fever, difficulty in
breathing, headache, sore throat, running nose, chest pain, myalgia, fatigue, general weakness and diarrhoea.
The most common clinical presentation is that ofa respiratory infection with a symptom severity ranging from
a mild common cold-like illness (estimated to be 807o of cases), to a severe viral pneumonia in approximately
l4Vo,lezding to acute respiratory distress syndrome that is potentially fatal in about 5oZ. Current estimates of
the incubation period range from I to 14 days, with a median incubation period ol live to six days (4).
Transmission can occur during the incubation period, even in the absence ofsymptoms.

Certain groups of people arc at higher risk for transmission and severe disease including healthcare workers

face challenges in accessing healthcare and have worse outcomes from COVID-19.
People ofany age can catch COVID-19, but it most commonly affects middle-aged and older adults. The risk
ofdeveloping severe COVID-19 disease increases with age flom age 58. More than 807o ofCOVID-19 dearhs
occur in people over agc 65, antl more than 9596 of COVID- 19 deaths occur in people older than 45(5). Some
conditions can result in higher severity ofdisease in adults ofany age;

r Diabetes Mellihts ('l ype I or 2)
o Heart cortditiotts (suclt as lteiut firilule, uuturtary altery r,liseuse, uu: diornyopal.ltics ol hypcrtcusion)

ffiip'it'r"
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0ver weig[I. ar rtJ OLrcsity

Smoking

Canccr

Chronic Kidney Disease

Chronic lung diseases, including COPD (chronic obstructive pulmonary disease), asthma (moderate-

to-severe), interstitial lung disease, cystic fibrosis. and pulmonary hypertension

HIV Infection

Ltttrruuc Supprcr:riutt

Liver Disease

Pregnancy

Sickle cell disease

Solid organ or blood stem cell transplant

Cerebrovascular disease

substance use disorders

Clinical manifestations of COVID-I9 are generally mildel in children courpared with adults. Symptomatic
children may present with non-respiratory symptoms such gastroenteritis more frequently than adults. An acute
hyperinflammatory syndrome leading to shock or multi-organ failure has been described, known as the
Multisystem lnflamrratory Syndrome (MIS-C) which is temporally associated with COVID-19 in children and
adolescents.

A notable challenge in the war against the pandemic appears to be the rate at which mutations occur, resulting
in several variants ofconcern such as the Delta Variant B. I .61 7.2, that have been noted to be more transmissible
and evade the immune system, resulting in more infeclions and increased severity of the disease. This brings
out the importance ofstrengthening puhlic hcalth mcasrrrcs and vaccination strategies early in the response.

This document offers guidance on the following areas of COVID-19 management: case definition, infection
prevention and control, diagnosis, stratification of patients according to severity of illness, management of
asymptomatic, mild, severe and critical illness, management of co-morbidities such as diabetes in the context
of COVID-19, discharge and de-isolation, management ofpost-acute covid illness and issues related to COVID-
l9 vaccination.

This is a living document and will be updated from timc-to-timc as more data and evidence becomes available.

t
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Suspected case of SARS-CoV-2 infection:

l. A person who meets the clinical AND epidemiological criteria:

Clinical criteria:
. Acute onset cough AND fever'; OR

. Acute onset of ANY TWO OR MORE of the following signs or symptoms:

Cough, fever, loss oftaste or smell, difliculty breathing, sore throat, running nose, chest pain, fatigue/general

rveakness, headache, diarrhoea, altered mental status (Children may plesent with atypical symptoms)

AND

Epidemiologic criteria :

. Residing, working or travel (within the last I 4 days) to an area with high risk oftransmission of v irus

(ln Kenya, this will be as reported by the Ministry of Health
. Where there is widespread community transmission in several regions ofthe country. then all patients

will be considered to have met epidemiologic criteria
. Working in a healthcare facility
. lnternational travel in the lasl l4 days

2. A patient with severe acute respiratory illness (SARI)
(SARI: Acute respiratory infection with or v,,ithout fever; and cough; with onset within the last

l0 days; and requires hospitalization)

Probable case of SARS-CoV-2 infection

. A patient who meets clinical criteria above AND is a contact ofa probable or confirmed case,

or linked to a COVID-I9 cluster
. A suspected case with chest imaging showing findings suggestive of COVID-19 disease

. Recent onset loss oftaste or loss of smell with no o&er identified cause

(Common imaging findings include bilateral peripheral opacities with lower lung distribution.

Opacities usually ground glass opacities tbat may progress to consolidations)

. Unexplained death in an adult with SARI prior to death AND had contact with a probable or
confirmed case or linked to a COVID-19 cluster

Confi rmed case of SARS-CoV-2 infection

. A person with a positive SARS-CoV-2 PCR test

. A person with a positive SARS-CoV-2 Antigen RDT AND meeting criteria for either suspected or
probeblercase;OF s c taCt wiih a proEblEE conf-trmetfcase.

F''ir'
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Multisystem Inflammatory Syndrome in Children (MIS-C
. Prelirninary case definition: Children and adolescents 0-19 years ofage with fever > 3 days

AND
r 'l wo ot lhe tbllowing: rash or bilateral non-purulent conjunctivitis or muco-cutaneous inflammation

signs (oral, hands or feet); hypotension or shock; features ofmyocardial dysfunction, pericarditis,
valvulitis, or coronaly abnormalities; evidence ofCoagulopathy, acute gastrointestinal problems;
NND

r No other obvious microbial cause of inllammation
AND

. Evidence of COVID-19 (RT-PCR. anrigen rest or serology positive), or likely contact with natients ,

with C0VID-19. I

lot
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The main aim for IPC is to prevent or limit the spread of SARS-COV 2 at all levels of healthcare

All facilities should have:

o An IPC program or a dedicated IPC focal person

. A functional screening and triage area for early case idenrilication

. A holding area for cases awaiting results or transfer

. A mechanism to ensure slandard and transmission-based precautions.

o Adequate healthcare workerc to provide 24-hour patient care without exhaustion

. A plan to conduct health worker exposure risk assessment

. Continuous training and refresher courses to the existing staffand any new stafL

. Adequate IPC supplies and equipment

l. Quarantine and Isolation

Quarantine is separation and restdcted movement of well persons who have been exposed to persons with
COVID-19. lt can be applied at the individual, family or community level. All persons who have had contact
with a confirmed case of COVID l9 should quarantine for l4 days and get a COVID l9 test ifthey develop
any symptoms. Quarantine can either be self-quarantine or carried out at a designated facility.

I nstruction:i frrr scl f-quarlntinc incl udc:

. Limit the number of visitors

. Continue to observe respiratory hygiene and cough etiquette

. Observe hand hygiene by either use ofsoap and water or an alcohol-based hand rub

. Ensure proper ventilation ofthe facility or home

. Obserue for fever or other symptoms daily.

. Watch for danger signs or signs ofdeterioration like dyspnoea and leport to a health facility

. Use ofeither separate utensils or disposable utensils

lr i)lx t iI)i'

Isolation is the separation ofsick people with a contagious disease fiom people who are not sick. All confirmed
COVID- 19 cascs identified should be isolated. The location ofisolation can be in a health facility for thr'rse wirlr
severe illness, at home for those who meet the self-isolation criteria or at a community isolation facility.
lsolation precautions may be dropped l0 days after onset of symptoms, provided that one has had no fever
withou[ artipyrtslics lor at least 24 hours.
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Requirements for an isolation c€nter

o The isolation facility should be set up relatively away flom the main hospital facility or can be a

designated isolation space set up with an exclusive passage at the enh'ance and exit to assist in proper

flo\\ of patients and stafF.

o Should have provision for hand hygiene and waste management

. The designated area should have the three zones which can be colour coded green, red and the

decontamination area. Zoning helps with coholting ofpatients. The Green zone is the clean area where

staff and persons who are presumed to not be infected can access. The red zone is the contaminated

area such as the isolation ward for COVID- l9 positive cases.

o Any COVID-19 service ar ea" either outpatient, inpatient oI clinic should have the 3 zones

( l : r i..:,-.i .r|i,,.r. (clean area)

L Nttrses and doctors' fooms and stations.

2. Medication prepamtion l oom

3. Tea room

4. Patients' pantry room

5. Non health workers offices

The area should accommodate minimal staffat any specific time to prevent infections

RliD 7,ONli rtreas (Parient's area) -conlaminated

l. Triage, Examination rooms and filter clinics where patients will be cohoned in groups according

to signs and symptoms

2. Patients wards and isolation room, ifpossible, with negative pressure or well-ventilated rooms
with beds spaced 1-2 meters apart

3. Labolatory or laboratory specimen holding area, ifpossible, with a refrigerator

4. Theatre, Critical care Unit, and delivery room

DECONTAMINATION ZONE rreas (contaminated area)

l. Body holding area with a gate leading to the farewell home where bodies will be packed ready for
collection to the farewell home

2. Equipment cleaning area where equipment will be cleaned and decontaminated before being taken

for sterilization

3. Linen decontamination area

4. Boots and staffcleaning room

5. Waste management area
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lsolation unit
layout

SIATF ENTRY

TIATItNT TNTRY

WAITIN6 ROOM ANO I'IIAGC

i-j

MILO/MODTRATE

I s*i.,s aoo,

I ttcd lone
Y.llow Zone

I 51s66 266p

I Stui(c room/laundry

ASYM PTO M ATIC

CR'TICAL

ll l: l'l'E to Be I'rovidcd to Stall Accor(ling to ll,isk Catcgorics

flt

flt

Iflt

Staff rpst room DOFFING ROO

iti
flt

MORGUT

o Disposable surgical mask
o Facility uniform
. Cloves

. l"acility onifbrm

. N95 nrask
r Caps
. Waterploof Surgical gowns
o C loves
. Eye proteclion c.g.. face shield or

goggles
. Plastic apron

. Triage

. Outpatients'clinic
o Private clinics

a

Covid l9 clinics
lsolation wards and CCU
Radiology Unit for confirmed
covid l9 patients

Deconlamination and cleaning
unit (public healrh)

Laboratory
Farewell horne-J"

a
a
a

Di ble scrubs
mas

. Wateryroof surgical gown

. Plastic apron
o Face shield or goggle ifavailable
o Caps
. Gloves

. Brdridtidlcody. surgbry, 
.

o Endoscopy or colonoscopy

Duri suction

LEVEL 3 PROTECTION

ffi



. Give the patient with suspected COVID-19 a medical mask and direct the patient to a separate area or
an isolation room ifavailable.

. Keep at least I meter distance between patients with suspected COVID- l9 and other patients.

o Ensure areas are well ventilated with good airflow
. lnstruct all patients to cover nose and mouth with tissue or flexed elbo$ during coughing or sneezing

. Perfolm hand hygiene after contact with patient or patient environrnenl

. Use posters signage, audios and television clips advising all patients and relatives on signs aod

symptoms ofCOVlD- l9 and IPC measures

. Parents/caregivers need to support their children in maintaining cough hygiene by ensuring the child
weals the mask or if the child becomes irritable and unable to tolerate the mask. the parent/caregiver
should ensure they provide tissue for the child to cough into.

o Parents should ensure they guide hand washing for young children using soap and water.

. Ensure rational use ofPPE in order to avoid wastage.

These include

o Harul hygienc beforc and after sonl.act with patients and patient envlronment

. Wastc managcmcnl

. Respiratory hygiene

. Natio[al use ot PPlr

o Physical distancing

o Environmentalcleaning

ADDIV conlacl and el Drecaulions:

Droplet precautions prevent large droplet transmission ofrespiratory viruses

o Perform hand hygiene after touching each patient or patient environment

. Use a medical mask if working within l-2 metres from the patient

. Rational use ofPPE for contact and droplet precaution (Gloves, medical masks, gown and Apron)

. Place patients in single rooms, or grolp togeJher those with the same etiological diagnosis
o If an etiological diagnosis is not possible, cohort patients with similar clinical diagnosis and

epidenriological risk factors, with a spafial separation

o When providing care in close contact with a patient with respiratory syrnptoms (e.g., coughing or
sneezing), use eye protection (face-mask or goggles)

. Limit patient movement within the institution and ensure that patients wear medical masks when outside
their rooms and that patients' clean hands tiequently either by washing with soap and water or use an
alcohol hand rub

IU

ki-B
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Ensure that health care workers refiain fiom touching their eyes, nose, and mouth with potentially
contaminated clo\es or ungloved hands

Avoid suntaninating environmcntal surlaccs Lhat arc not dircctly related k) patierlt care (e.g., dool
handles and lieht srvitches)

Ensure vehicles and ambulances for transponing patients are cleaned and disinfected regularly

Applv airbotne precuutio,ts N,hen perlbrmins an aerosol generaling procedure

o Ensure that heallhcare workem obtaining nasopharyngeal swabs, performing denlal procedures and

performing aerosol-generating procedures (i.e., open suctioning of respiratory tract, intubation,
bronchoscopl,. cardiopulmonary resuscitation) nse PPE. including gloves. long-sleeved gowns. eye

protection, and fit-tested particulate respirators (N95 or equivalent, or higher level ofprotection)
o When possible, use adequately ventilated single rooms when performing aerosol-genemting procedures.

This could be either, rneaning negative pressure rooms ol well-ventilated single rooms

o Minimize the number of individuals present during the aerosol-generating procedure by avoiding the

presence of unnecessary individuals in the room

o Care for the patient in the same type ofroom after mechanical ventilation commences

o All surfaces in health facilities, especially frequently touched surfaces and those visibly soiled or
contaminated by body fluids, should be routinely cleaned and disinfected.

. Use soap and water or enzymatic detergent for cleaning

o 0.5 7o chlorine solution is recommended for routine disinfection.
. Patients'linen should be laundered in the decontamination zone and disinfected with 0.05 7o chlorine

solution

o Tubing and surgical equipment should be cleaned and disinfected following recommended guidelines

. On discharge, the patient's belongings should also be decontamilated and patient asked lo take a shower
prior leaving the isolation facility

a

1rji,i;ir'11.

Persons with COVID- I 9 should be considered potentially infectious from two days before to 10 days following
illness onset. Persons who continue to be ill longel than 7 days after illness onset should be considered
potentially contagious up to 20 days. Children, especially younger children, might potentially be contagious for
longer periods.

Non-hospitaliscd ill pcrsons who arc a confirmcd or suspcctcd casc of COVID-19 arc rccommcndcd to stay at
home (home isolation) for at least the first l0 days after checking with their health care provider about any
special care they might need if they arc pregnant or have a health condition such as diabetes. heart disease.
asthma, or other chronic lung disease.
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Prenaring and neckln! the bodv for transfer from a Datient room in a herlth f.cilitv t an autoDsv unit.
lltot fuaI v. ar'errraftr r iurrr. ur bur ial site

. Ensute that pefsonnel who interact with the body (health-care or mortuary staff, or the team preparing the
body for burial ot cremation) apply infection prevention and control (lPC) standald and hznsmission-
based precautions after performing a r.isk assessment.

o Prepare the body for transfel including removal ofall catheters and other indwelling devices.
. Ifan autopsy is to be performed, follow local guidance on the procedures for prepa-r'ation ofthe body.

AutoDsv

o Ifnecessary, use level 3 PPE for conducting autopsies

Bu rial or cremation

. Follow national and local regulations during burials and cremations

. Family and friends may view the body after it has been prepared for burials
o Those tasked with placing the body in the grave should observe contact precautions

o Ifa body will be buried or cremated without a casket or body bag, use surgical or waterproofrubber gloves
to place the hody in the grave and perform hand hygiene afterwards.

r Thc numbcr ofindividuals conducting thc buriol ol crurrruliurr slruuld br: kcpt ut u trrirriruurn.

Donning: putting on the personal protective equipment.

Doffing; Taking offthe pemonal protective equipment.

o Dach facility sltould ptepale a roonr fol doruring wlrich should be ou tlre greerr zorre alrd tlrs dulTilg sluultJ
be in the decontatnination area, each of the rooms should have instructions on the steps and a full-length
mirror to use during the steps.

o The donning area should be at the entry of the GREEN zone and the doffing at the DECONTAMINATION
zone

. At the donning area there should be a log book indicating the entry time and body temperature and the
doffing should have an exit book this is to approximate the time spent in the Covid treatment unit.

o A bathroom should be available at the doffing area

Rehydmtion is encouraged after exit to replace lost fluids after the ward prooodures

mt
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il\s r5 unirerlJk.rrl (N,trril'l !ha t:ol,.J1ls fi,.rn

Prs-donning inslructlons
. rns\re r&llllrcitrtt \.rork9r lr'r(1r<tl{11

.,e:ltora, F,,v(rica,'

. c!:eci( t)r)r .n lng c._..r€\:t srre,s t...,1 .1t.il

o @Pul on tho long..loovod lluid
ropollont disposablo gown

Rospiratot
Porlorm a fil check

oo Eyo protocllon Glovea

,

Pertorm hand
hygiene b€tore
putling on PPE

ffirffi
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PPE shoqld ba removed n) ao
o.d€r lhal m:ni.n€cs lho Dorc,rl,it
,cr crcEs crx)larrxrlatx)o

o Glovc! -
th6 oulskles ol
tho 9lcve6 8rs
contEminated '1{!

Clean hands
v(h .lcohol gel

ha6ds wilh
3oap ahd

I

.'..4,-

o

o

#H

fr
Oown -
the Lont ol the
0own 8nd
sloo\r6 will bo
conlarninatod

6
u)l\,
iI

frl

0

f*,, llt

Eyr protcctloo .
th€ or,tElde wlt bo
conlamimtcd

@ "."o,,",o,O.- rrr. !!rr
d.(,rC n rd,!b O.
dx x!(rr ,'a lsrt .,
t,t. ,a.arto, r a ra
b. crrlr$r,

Wash

ligrtrt -i: Onlat-ol t't!,ntttd o{ lrl.!,

fhc order of removal ol
PPE is as follows:
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This chapter aims to provide guidance on who to test for COVID- l 9 and the preferred tests to use in the clinical
setling. 'lesling is only recommended t.rr diagnosis and nnt 

^t 
an indicatnr ofrecovery from COVID-19. Testing

should be ollcrcd to all pcrsons meeting the case definition (refer to case definition on page 3)

Nucleic Acid Amplification Tests (NAATS) such as the SARS-CoV-2 Polynrerous Chain Reaction (PCR) are the
preferred initial tests. Where access to a PCR test is limited or too costly then SARS-CoV-2 antigen testing can be

utilizcd. Turn-around times for antigen tests are generally shorter than for PCR testing and thus an antigen test can
help with quick identification of COVID-19 cases. Sensitivity of antigen tests is lower than that of NAAT5.
'fhetefore, a negative test may warrant confirmation by a PCR test in symptomatic patients. A positive antigen test
does not warrant confirmation unless the patient is asymptomatic and the diagnosis is in doubt.

Serological tests i.e., SARS-COV-2 antibody detection tests should not be used fordiagnosis ofCOVID-19. They
can only be used to check for previous infection for example in the sening ofserological surveys.

Indeterminate PCR test results usually indicate that only one ofthe 2 or more target genes being tested for was
identified. These tests should be considered presumptively positive.

nrvm.itp

Antigen Negative Antigen Positive

lf No Known Exposure:
No need to Quarantine

lf Close Contact or Suspected
Exposure: Quarantlne

Antigen Negatlve Antigen Posltive

NAAT Netative NAAT Positive

tirdicates sahsjiov.z
lnfection: lsolate.

I

lr

'Rcl-ercncc - Inlcrim Guidance lbr Anlig.n Tcsting for SARS-CoV-2/CDC

Symptomatic

ffiffir
E:.r'r:,
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Specimens can be taken from the upper respiratory tract or lhe lower respiratory tracl. Uppel respiratorl trcct

sarrrplcs irruludc rru:,uplruryrrgcal swubs, ur,..rplrirr y r rgcal srv.rl.rs urlJ rrusuplrurytrgcul nspirutvs. Luwcr lEslrirutLrr.\,

tract specimens include bronchoalveolar lavage specimens and expectorated sputum.

Collect specimens fiom the upper respiratory tract (URT; nasopharyngeal and oropharyngeal) AND,
where clinical suspicion remains and URT specimens are negative, collect specimens from the lorrer
respiratory tract when readily available (LRT| expectorated sputum, endotracheal aspirate, or broncho-
alveolar lavage in ventilated patient) for SARS-CoV-2 testing by RT-PCR and bacterial stains/cu ltur es.

NB:

Use appropriate PPE for specimen collection (droplet and contact precautions for URT specimens;

airborne preoautions for LRT specimens). When collecting URT samples, use viral swabs (sterile Dacron

or rayon, not cofton) and vim) transporl media. Do not sample the nost ls or tonsils. In a patient with
suspected SARS-CoV-2, especially with pneumonia or severe illness, a single negative UR'l sample does

not exclude the diagnosis, and additional URT and LRT samples are recommended. LRT samples are

mole likely to l.:e positive and lor a longel pelitrd. Cliuicians ruay elect to collect urly LRT sarrrples wlrcrr

these are readily availahle (fol example, in mechanically ventilated patients). Spunrm induction should

be avoided due to increased risk of increasing aerosol transmission.

Samples should be collected in a timely manner for clinical management and outhrcnk control. Ensrn'e

LIrat stalf rcsp,.rrsil.rlv lur cullvutir.rtr uf sairrplcs are wc]l tlaitred arr,l availal-rlc. Sa-rrrplcs slourltJ Le

transported to the labomtory using Viral Tmnsporl Media and should be triple packaged. For further
details on sample collection please refer to the Ministry of Health Targeted Testing StrateAy for
Coronavirus disease 2019 (COVID lq) in Kenya.

Imaging including chest radiographs and high-resoiution CT scans are useful in monitoring ofthe clinical course

and evaluating disease severity. Chest CT scan images from patients with COVID l9 typically demonstrate
bilateral peripheral ground glass opacities which are non-specific. These can be found other kinds of pneumonia.
This makes the diagnostic value ofchest CT scan in COVID l9 low and dependent on radiographic interpretation.
Given the variability in chest imaging findings, chest radiograph or CT scan aloDe is not recommended for the
diagnosis ofCOVID 19. [22]

i5)ji.i
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Patient pms€nts to frcility

Transfer to COVID isoldion tiiir

ll nril.l \yrn onrs {'r)Vll)
urlik.l). p(^'id(' routirle qrc

(:hcst irrnging*
(R{rliogntDh or llRCl )

lsolatc patient in s('paratc holding iri-t otrd manflge,N COVID-19
rcurrding to scveritv aJ pcr rhc guidclincs (rcfer lo 1rir3c 2?-:l )

OIIcr rcpeat COVID l€sling (NAA n in 24 hours using a lo$'er
r.spiratory sanlpls (spulurn or hlcllcol aipiratc)

Mrlls Crs'
Dcfinition

(:OVll) Unlilcl)
l'r t idc Routirrr ( arc

I
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]'.s

Perform COVID resr

< Ncgativc test
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( urc
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lligh nrobahilill of
( ()\,tD-t 9
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Dc-isolatc und inlestigatc olher cauJcJ Move pirticnl lo covid lrcatnrent unh

*Chcsl l"dlograph md I IRCT scan fcaulcs of COVID - scc (asc dcfltltlon
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The management of patients with COVID- l9 depends on severity of disease at presentation.

Once patient is CONFIRMED positive by a PCR or rapid antigen test categorize them into the following groups

based on presentation

COVID-19 \c\critl cnlcgorizalion in adults rn(l it(lolescents

*.*!ii#siffi.*+..:r,,
Fever, cough, sole throat, malaise, headache, muscle pain

BUT
No dyspnoea (shortness of breath) and No abnormalities on chest imaging

Clinical features ofpneumonia (fever, cough, dyspnoea)
ANDiOR

radiological features of prIertmonia
BUT

Oxygen saturations (SPO2) greater than or equal to 94yo ol room air

Clinical and ladiological fcoturcsof pncumoniq tachypnca with RR>30

oxygcn soturohon (SfU2) lcss thon 94Vo on room oir

Features of severe illness
AND

Any of the following:
. respiratory failure
. scpsis/scptic shock
. multiorgandysfunction
. acutc thrombosis

Tlrble 2l): COVID-19 scverit)' catrgoliT.alioo in chiklrerr

f:.;.iggffii,;.,;:;r
rl . j r4?.: j -':r-'

-. ri il;

Fever, cough, sore throat, malaise, headache, muscle pain

BUT
No dyspnoea (shorlness ofbreath and No abnormalities on chest imaging

Clinical signs ofnon-severe pneumonia (cough or difficulry breathing)
AND

Fast breathing*
AND/OR

chest indrawing

rFast breathing (in breaths/min): <2months:360;2-l lmonths: 350; l-Syears: 340



0,0

'-:i;..
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Child !vith clinical signs of pneumonia (cough or difficulty in breathing) + 21 1s251

one ofthe following:
. Ccntral cyanosis or SPO2 <90o%;

o Severe lespiratoly distress (e.g., fast breathing+, grunting, very severe chesl

indrawing);
. General danger sign: inability to breastfeed or drink, lethargy or

unconsciousncss, or convulsions

*Fast brcathing (breaths/min): .:2months: '60; 2-l lmonths: r50; 1-5years: r40

Features of severe illness

AND
Any of the following:

Acute respiratory distress syndrome

Respiratory failure requiring mechanical ventilation

Sepsis/Septic shock

Other organ failure requiring ICU care

Pleliminaly case definition: Children and adolescents 0-19 years ofage with fever
> 3 days

AND
Two/rnore of the following:

. Rash or bilateral non-pululent conjunctivitis or muco-cutaneous

inflammation signs (oral, hands or feet);
. Hypotension or shock;
. Features ofmyocaldial dysfunction, pericarditis, valvulitis, or coronary

abnormalities;
. Evidence of coagulopathy,
. Acut€gastrointestinalproblems;

AND
No other obvious microbial cause of inflammation

AND
Evidence ofCOVID-19 (RT-PCR, antigen test or serology positive), or likely
contact with patients with COVID- 19.

4, Critical illncss

5. llt ts-c

Supportive care

Supponive care should be oflered to all patients diagnosed with (:OVID-19. 'l his inchrdes the following:

l. Counselling and psychosocial support

2. Symptomatictrealment
3. Adequale nutrition and hydration

F,lTii
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'l-alrlt J: i\lurtitlcnrerl ol irslnrl)tour!ltic. llril.l ;r,ril rrtriltr':,:..',-1)',/ll-r i()

.'\s\ llrl)k]rrirti( or nril(l Assess for eligibility for home-based care
illrrcss 

, Patient qualifies ifthey have no risk t'actor-s for disease progression or poor.

oulcomes (see belorv) and a suitable space is available st home (repara(e room rvith
separate bathroom), has resources to access basic PPE fol family members e.g., face

lnasks and gloves, no house members who ale increased lisk ofsevere illness if
exposed e.g., see below

Risk factors for poor outcome:

Age >60, coronaly arlery disease, stroke, diabetes, hypertension, cancer, chronic
iung disease, frailty, pregnancy, inrmunosuppr.essiou, clrronic kidney disease

Management

Symptomatic treatment for mild disease (paracetamol, antih istamines). Steroids
should NQI be used for patients with asymptomatic. mild or moderate disease.

(lsolation precautions as outlined in the IPC section)

' . Dasclittc tcsts - bloorl courrt, r'crral and Iiver futtutiorr, UIV tcst, rarrrlurrr LluurJ

sugar-
. 
"*,lT:::$::[ii,,,,

. Sore throat - gargles

. cough, nasal congestion - antihistamine
. VTE prophylaxis with Enoxaparin 40mg once a day if admitted to a health facility

Where enoxaparin is not available, use low dose rrrrflactio ate(l lrcl)arin al

5000units subcutaneous BD)

' Where patient unable to use standard anticoagulation therapy, consider use

of direct-acting anticoagulants

, , ' Considel prophylaxis for children older than,5 years with con:orbidities and
nol arnhrllanl. Refer to BNF lor dosage guidelines for pediatrics

Where there is pressure for space for isolation ofpatients, the following patients
with moderate illness can be managed at home:
. Young <60 years
. Oxygen saturations >9402 on room air
. No comorbidities
. Have easy access to o hsalth focility in case of womcning of 3ymptom3
. Physically active

*Where the slandard ofcare highlighted above cannor be offered to the parient due to contraindications or
adverse reactions then consult a specialist

rMonitor patients for suspected adverse reactions and renon at http:rr'pv.;.rharm acvh(rar d k enva.orr,,
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. Baseline Tests (Total blood count, lenal and liver function. HIV t.'st. randorn blood
sugar)

. Symptomatictreahnent

. Oxygen supplementation to maintain SPO2S above 90%o and above 927o in
pregnant women (oxygen supplementation can be via nasal prongs. masks, non-
rebreather masks or high flow nasal cannula - see below)

. Dexarnethasone 6mg per day for up to l0 days (where dexanrethasone is not
available, consider using prednisone 40 mg OD or methyl prednisone 32rng OD.
This sholt duration ofdosing does not require tapering)

. For children - Dexamethasone 0.lsmg/kg ivlPO OD to a tnaxirrum of
6mg or prednisolone lmg/kg OD maximum 40mg OD, methylprednisolone
0.8 mg/kg IV OD maximum 32mg OD

. V'lE prophylaxis Enoxaparin 40mg OD once a day for the duration of
hospitalization (Where enoxaparin is not available, use Iow dose unfiactionated
heparin at 5000units subcutaneous BD)

. Selfproning for l2 to l6 hours a day (see self-proning guide below) as tolerated

. Baseline tests- total blood count, renal and liver function tests, HIV test, random
bold sugar'

. Symptomatic treatment

. Admit to a Critical Care Unit.

. Mechanical Ventilation if no improvement in oxygenation with maximal oxygen
tlorvs rvrth othcr modalrtlcs - scc gulde to noninvasive ventilatioD, tlachcal ,

intubation and ventilation below
. Prone for 12 to 16 hours per day
. Conservative fluid management i.e., give IV fluid only if hypovolemic

' Closed suclioning ofsecretions whele available
. Give Dexamethasone 6 mg per day for up to l0 days (where dexamethasone is not

available, consider using prednisone 40 mg OD or methylprednisolone 32mg OD.
This short duration ofdosing does not require tapedng)

. For children - Dexamethasone 0.l5mg/kg ivl PO OD toamaximumof
6mg or prednisolone I mglkg OD maximum 40mg OD, methylpr ednisolone
0.8 mg/kg [V OD maximum 32mg OD

. VTE prophylaxis 40mg Enoxapzuin OD SC (Where enoxaparin is not available, use

low dose unfractionated heparin at 5000units subcutaneous BD)
Where possible, document adyance directives for all patients e.g., do not
resuscitate for patients who are unlikely to do well or have another terminal
condifion

.-: ;;
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Should be done for all patients who are admitlcd and all paticnts with risk factors for poor outcomcs: total blood

colrnl, [andom hlood srrgar, I Ilea F.lectrolyes Creatinine. Liver frrnction tests. HIV testing should be offered to

all patie[ts.

Chest imaging is recommended in patients with severe illness who fail to improve on standard therapy and in all
patients with critical illness. Include an ECG if indicated.

Where available a C-Reaclive Protein (CRP) ma) br'useful in managing patients who acutely deteriorate.

The following drugs rlay have a role in the management of COVID-19. Specialist input would bc rcquircd in

defining the appropdate patient population, weighing benefil against risk, and cost considerations. These agents

arestill investigational and under emergency use authorization. This means that a patient mustbe educated onthe
evidence around their use and must consent to their use prior to prescription. Their use should be reported to the

Pharmacy and Poisons Board

Tablc 5: Othcr

'I ocilizumqb

Baricitinib (wilh
remdesivir)

llemdesivir

Thcrir 0eu tic Agcnts
;:,i.. .. l
.lrlf: -r,,...1 

: .' '.r,' .,.r l.-. "
: monoclonal antibodl'

against IL-6

Janus Kinase (JAK) I
and 2 selective inhibitor

' an antivilal agent that

inhibits SARS-Co-V-2
replication

. . .;i;:':'iri*lr'.8:'i?.t;:i!I.}E$5tX:ifriE;'--.t. ;i ji'-'nri"it,l+rs)4?:xrllxffihdi8sfHft[];.:-
, Ho:pitalized prtiente with eevere snd clitical COVID-19
' with disease progression and elevated markers ot systemic

lnllammatlon (CRP >75) d€sprtc stcrold usc.

Hospitalized patients with severe COVID-19 with disease

progression and elevated markers of systemic

inflammation despite sleroid use (Baricitinib alone) or in
patients with severe COVID-t9 in whom steroids are

contraindicated (Baricitinib with remdesivir)

Hospitalized patients with severe but not-critisal COVID-
l9 wbo are within l0 days from the onset ofsymptoms.

There is conflicting data on the use of remdesivir', with
most clinical trials showing Do mortality benefit. Some

studies have shown that remdesivir may reduce duration
ofillness by few days and only ifinitiated very early afler

disease onset lather than at the time a patient is
deteriorating.
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GUIDELINES ON NIANAGEMENT OF COVII}I9 IN KENYA

Culrent eYidence !99;_.11915.1112.119.9 the tbllou'iug irrtcrventions lor lr'eatrrrenr or preverrlion oICOVID- l0
llydlorychlr.rroqLrinc ol Chloroquine

Azithlornl,cin and cnrpilic lntibiotic thclapl,

lvermectill

Conva lescent plasrna therapl,

Ernpiric thelapeutic or iDteflnediate dose anticoagulation

Aspirin

l'ligh dose steroids or sleroid pulse or prolonged dumtion ofstcroid use beyond

Vitamin C and D

Zinc

U linastatin

Favipilav ir

I0 da.rs

l:..,i+ ii-lJ{r' i



tzt

\ lil. ! ili,:.,..

rever, corgh. sorc th roat,

malaisc, hcadache, nruscle
parn

BI]T
No dlsproefl (sho n.ss of

br..th) and No
nbnorm.litics on ch.st

imrging

Clinical featurcs of
pncumonia (fevcr, cough,

dyspno.x)
AND/OR

rrdiologicel fcNtu res of
pr.umonie

BUT
Orlgcn seturitio s (SPOz)
grartar thin or aquel to

.{ssess fo. eligibility tor
homc mxnrgcmcnt

Patienr qu.lifics il has no
risl l_rclors lor disc$sr

I pruf,rcssiun ur p0or
outcomcs (scc bclow)

i and a sLrtablc spacc rs

I ovnihblc or homc(s.par.tc
room with sep6ral.
balhroom), has rcsourccs to
.cc.ss brsic PPE for hrrilv'frmttarr (.g lhr? maskt
and glovcs, ,ro house
nlErnbcrs who are i0cleased
risk ofscvcrc rllntss if
cxposcd c.8. cldcrly,
ptlgnancy

Bas€linc tcsts ' blood
counl, rcnaland livcr
thncrion. I llV riir,
random blood sugar
sy0rplonmlic trculllrcrt
o Fcvcr - Paracclamol
o Sorc throal - Sarglcs
o couBh, nasal

congcstion -

anlihistaminc
VTE prophylaxis with
Enoxoporin 4omt oncc a

day if admitlcd to a

hcrllh lacil ity

Clinical snd radiolog,cal
fcanr res oipneumonia,
lachypn.. wirh RR>J0

AND
orygen se tnrtrtion (SPO2)
lcss thin 947o on room eir

Admrt in \rard with
OxyScn
tsaselrne laste (blood
.ount, rensl and ltvcr
fnnt:rion, lllV tcst.
random blood su8ar)
Symplomalic lrcalmcnt
Orygcn 5uppl6mentorion
1,, rBintnin SPOT5 it'(vr
94o/o loxygctl
supplcmcnmtion csn bc
vi, nasal pronSs, masks.
non-rcbreathcr masks or
hiSh flow nasal clnnula -

Dcxametlrasone 6mg p€r
day for up to l0 days
(whcrc dcxamclhason€ is
nol availablc, consider
usin8 pr.dnison.40 mg
QO or mrdrylprcdnisonc
32mB OD. This short
duralion ofdosinS docs
nol rcqutc taperinS)
VTE prophylaxis
tnoxapann 4(,m8 Ut,
oncc a day for the duration
of hospilalisalion (Wherc
clloxaParin is nol
available, usc low dos€
u',fia!liu"atcil Itcp.' ix al
5000units subcLrtaIcous
BD)
Seltproning for l2 to l6
houls a day (s€c sclf
pronrng gudc bclow) as
lolcmt€d

Fcaturcs of severc illncss
AND

Any ofthc following
r.spirelory frilu re
scpsiYscplic shock

nultiorEsn dysfnnrtion
tcu tc thronrbosis

Admir ro a Criticxl Circ (lrit.
Basclirre T.srs (blood cornr.
rGnfllnnd liv6r tundior, HIV
lesl, random blood suAar)

Symplonrauc lrcatmenl
Mechanical Vcnrilarion if no
improvcmcnr in oxygcnirion
wilh mllximal oxyBcn flows
wilh oth(r modrlitics - se.
guidc to non invasivc
vcntil!tion, tr.chcal inlubrlion
rnd vcnrilarinn hclow
Prone for l2lo 16 hours pcr day
Co scrvstivc fluid managcmcnt
i.c givc lV fluid only if
hypovolemic
CIos.d sucrioning of secrctions
whcrc available
Givc Dcxamctfusonc 6 r g pcr
day tbr up to l0 d.ys (whcr.
dsxallrethasunc ls rr(Jl hvarhbl€,
considcr using pr.dnisonc 40
mg OD or mclhylprcdnisolone
32mg OD. This shon durarion
ofdosing docs nol requirc
tapcring)
VTE prophylaxis 40mg
EDoxsparin OD SC (Whcrc
cnoxaparin is not avsilablc, use
low dosc unfractionatcd hcpsrin
al 5000units subclllancous BD)

Whcre lherc is pressure for
spacc for isolrlion of
pat€nls. th. following
paticnls with modcratc
illness cin b. manaScd atRisk fictors:

ABe >60, coronary artery
dbcrsr, st.okc, diabcl.s,
hypcdellsion, cancer,
chrcnic lung discasc,
frsilry, prcerancy,
irrmunosupprcssion.
chronic kidney dteas.

YounB <60 y..rs
Oxygen saturations
>9402 on room air
No comorbiditics
Hav€ easy acccss lo a

he3hh lacility in css. of
worsenirg ofsymploms
Physically activc

WhcrG possiblc, documrrt
rdvnncc dir.ctiv.s for tll prticnts
r.8. dn nnl r.snr.ia.t. for peti.ntr
who rr. uolikcl), lo do w.ll or
hrvc inoth.r t.rnli al condition

Fit:ltt( h:!: .1lt!tt!!;,i'ttt:'t:/,.1!!'ttrititttt lor i)'L' t,,!t!lt rt(t:;.t:: \: t:t a'(1i'il)-i()

Criti(el lllntsi
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Fcvcr. cough. sorc

hcadacnc, nrusclc

BI)T

(shonrEss ofbrEalh)
ar No ahlomralitrcs

Chnrcal signs ol'mn-
scvcrc Br.ur)orlia

(cough ordrflicully
blEathing)

AND

AND/OR
chcsl rndrawnla

Fasl brcarh r ng (brcar |ls/
nnn) <zmorlhc >60
2-l lrnonlhs >i0- l-

sycars:a0

Child wrlh clin'cal $gns oi
Pn€urnon'a (cou8h or

d liculty rn brcrrhin8) + ar
lee!r on. ofrhc followinB:
Ccntrdl cyaflo.rs o. SPO?
<90%; scvcre resprratory

daslr.ss (c I , fasr brcarhrn&
gruntrrrg. very scvcrc chcst
rndraqng); gcnsal dang6
sign inabiliry lo brcasrfced

or dnrk,lctlur8y ot
urrarl1scrousntss, or

convulsior!
Fasl brc€lhrna (brcarh,
rnnl) <2mo hs 160.2-
I lrnonths ?50. l-jycrrs

>40

Any of ttlc lbllowlnA:
Acutc r.sprralory

dKnc\s syrxirmrc,
Rcspiratory failurc

rcqurnng m.chanical
vcnlilanon. S.psiYScptic

shcck,ottEroryan
irilurc rcquirllBICU

Casc dcl'in'rigl Childrcr
and adol6c.nrs 0-19 y.!r3
ofagc wirh fP.r > l .hy1

AND
Tv/o ofth. followinB: r6h
or bilarcml non-purulenr
conjurcliv(is ff muco-
cullncotls inuannnrt,oll

rrgrls (orrl, handr or f..t)i
hypotcnsion 6 shock;
fcalucs ofmyocardial

dysfu rrrion, pcricardrris,
valvUlilis, orcororlary

sbnonnalili6r .vid.E. of
Coagulopaltry, sculc

gastrontcsliml p.DHans:
AND No oth.robvious

mrcmbial cru* ot
inflarnnrltionAND

EvidcrEc ofCOVID- l9
(RT-PCR, atuiacnr€sr or

s.foloAy posilivc), or
likcly cornad with p.ri!,ts

wirh COVIDIq

Arscse for cliSability

; 1 ; t ) t : ! ) ; : ' i , ' t t t tl Pt il irit ('t ) 1, ll]-l() t)(lit.ttl\

Basclin. Esrs -
Tolal blood counr.

tirndaon, HIV t6l,

Syrnptonralrc

cough-soorh thc

rcrncdi.s
. vTE prophylaxis

wilh Enoxapain
Considef
plophylaxrs for

lhan 5 ycars wirh

and rrrl
ambulant Rcltr
to.nn., f.tr
pscdiatflc d6agc .

Admrl in r*ard wirh
Orygcn
Ra*line T.srs (Totsl 

,

blood count. rcnal and
livs tunctiolr. HIV

suaar)
Symptomalic lrastmcnt
OxyScn

mainraitr Sm2s sbovc
9e, (oxyScfl
supplcmcntatio.! can be

tmsls. non-r.br.alhcr
lnask orhigh now

Dcxametllasoncor

mct}lylprcdnisolorle
(rrf.r to 3nn.x for
do6aac)
VIE pmpiryhxis
Erloxaparin
CorErdcr proptrylsxis
for cfiildrtn oldcr than

comorbiditics and nor
srnbulant N.t.r lo
anncx for p3cdiatric
dc6aac g!ilclincs.

Adrnil lo a Criiicll
Car. Unn.
Rai.lin. T.nr\ (T.frl
blood count, rcrEl and
hv.r functioo, HIV lcsl,
rarrdom bldld sqar)
SymFomatic tr.atn€nl

. CoNlrvalivc iluid

Mcchsnical Vcnrilation
rfno inrprovoncirt in

marrmal oxy8cn flows
with oth.r modaliti€s -

invasrvc vcntilatior\
lrach.al rnlubat,on and

Closa! suctioning of

Do(lrnct raSoala ot

rElhylprq}rsolurr:
VTE prophylsxis

ErExaparin
Consider Fnrphylarrt
for childrcn oldcr than

comorbidati< ond not
ambulEDt. Refcr lD
lJlrEx for ps.dialric

Sr4portivc mc6uts
. fluid r6uscitation:
. !mr..rla. srnfrrn;
. rGpiratory supporr;

oryAcndion (ECMO).

lmmunoglobul (lVlC)

. Refcr to snno( for
Fcdraric dGe8.
guid.lin6

CouDsel @rc8ivc. on
lh. following dangcr

blEsthing last
b,talhrng grunling.
inabrliry ro brcasr lc.d,/

cyanGis, confusion.

ltls-(

ffit"-
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Oxygen therapy: Oxygen via nasal cannulae is indicated in those \\ irh saturations of 9470 or below. Up to 4 litres
ofoxygen can bc adurinisteted viu tlris roulc. Muritoring ofresponse can be done both via pulse oxinretly alcl
arterial blood gases.

If the patient continues desaturating despite this, higher flow oxygen will be lequired. Current delivery systems
available include the face mask (5-l0l-/min) and the non-rebrearher tnask (up to l5 L/min). High flow nasal
cannula can suPport flows ofup to 601-lmin. lf the patient requires high flow oxygen, please contact cr.itical
carelpulmonology teatn as €scalation to the ICU may be necessan.

Remember that the risk of aerosolization increases once oxygen flows ofabove 4llmin per minute are required
and an N95 mask should be used in addition to other precautions.

_'E-

Ft()2
TRACTION OF

liis PlltEl)
OXYCEN

I }{.$lC.nnuh shplctic.M.rk s.r.wtorm!k

Ass
Low

Oxygen
flow

For regular
hospital and
home care.

Modcr:atc
Oxy8en

flow

For regular
hospital and
home care.

Hlgh
Orygen

flow

For regular
hospital care.

Very High
OxyBen

flow

Used in
situations of
respiratory

failure.

UP TO
lOOo/o

ilt v

specialised
form

of plcss ure
positive

ventilation-

Invasive
form of

pressru'e
positiye

ventilation.

Can be used
for patients
with apnea

or to
maintain an
open airway

UP TO
l0Oo/o

Required
when a

patient's
lungs are
severely
impaired.

UP TO
lO0o/o

oxYct:N Ft,ow L-4 5 - 10 15 ,o-60 AS PER LIFE
SUPPORT

N EEDS

AS PER LIFE
SUPPORT

NEIiDS

24 - SOo/o 4O - 600/o 6O - 91o/o

' Adapted from Biru 2O2O;369n2446

ii;r.trr,,'.- \i,,itttl\ ! r:ttt ,'n thii:, ;

ffffi
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lndicated fbr paticrrts with oxvgcnatiolr l'equirenents exceedirrg,l Urrrill to ruuirrtuirr guul suturutions (:.900ui, irr

notr-chrt1rtir: lry|oxia cirses) via nasal r:annrrlu,u simfilo Ol mrsk

. Chcst rvall end vcrtcblcl trsuma or instebility

. Traum4 fracture or major surgely to the anterior face, chest, abdomen ol pelvis.

. In pregnancy states, one should seek obstetric clearance prior to proning

o Confusion, agitation, and physical inability to independently change position in bed

. Active nausea and/or vomiting

. Assess for contmindications as above, alertness and ability to reposition in bed

. Attach monitoring leads, continuous pulse oximetry, BP cuffand SpO2

. Distractions (phones, tablets, TV etc.) can be availed to make th€ position more tolerable

. Documentation ofvital signs should be made per ICU protocol by the bedside nurse

o Wutscttittg oxyElcllalieur, itrr.rlcascrl wor k-tr [-[rr ea th irrg, wurscrriug hypcrcaprria. wurscning rncnl.al status.
and worscning hemodynamios should prompt asscssment for intubation

. Discontinuation ofploning will be recommended by the ICU consultant when demonstrable improvement
in respiratory status is noted or ifthe patient is unable to tolerate the procedure.

. Protocols on proning (including videos) are available
(https://www.nejm.org/doi/tull/l 0. I 056,1{EJMoa | 2 l4 I 03)

. There is little evidence on prone positioning in pregnant women. Prcgnant women may benefit from being
placed in the Iateral decubitus position

Talrlc 6: I'r'orling schcdulc

' Start: 30 minutes to 2 hours lying fully prone (bed flat)
. 30 minutes to 2 hour: lying on right side (bed flat)
. 30 minutes to 2 houls sining up (30-60 degrees) by adjusting head ofthe bed
. 30 minutes to 2 hours lying on left side (bed flar)
' 30 minutes to 2 hours lying prone again
. Continue to repeat the cycle.......
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HFNC

Preferred over NIV
Consider CPAP/BiPAP
with followint guidelincs:
. COPD with

hypercapnia
respiratory acidosis

. Maximum VT tartet
9ml/kB IBw

ROX> 4
ABG within 2 hours of
initiation

Continue with CPAP/
BiPAP or HFNC

Covid Patlent Admltted requtrulg supplemental Uz
. Start 02 via NC to maximum of 4lpm
. Consider HFNC if FiO2 requirenrent is >900/0 to

maintain sp02 >90
. Perfrom initial ABG, ROX P/F Rario
. Implement ROX monitoring Q{ hours

, P/F Ralio < 150 mmHg
ROX < 3.8

E0dotlixheal lntuhation

I

P/F Rario > 150mmHg

I
Lung protective ventjlalion straLegy

4 6rnl/kg of IBW

CPAP
. If FiOZ requirem€nt is >

80% start CPAP of 10-
l5mgHtmax.

. Maximum VT target 9m)/
kg IBW

. Ensure VT alarm set at
l0mlAg lBW

. ChPrk horrrly RoX index

. ABG within 2 hours

. Notify MD if RoX remains
.3.8

. Consider DNI/GlP

. Conslder intubation

HFNC

Titrate ro rarget
SpOZ > 90oA

R0X ind€x 3.9.5Lung recruitment and PEEP ritratioh
Check P Plat < 30 Driving pressure

<15
UseARDS net High P€ep Protocol

preferred

Iv

Prone positioning if P/F ratio < 100

Consid€r trahsfer for ECMO lf meers
l:rit€r'ii

I
Mohitor Closely

Iablc 7: COYID-19 Ainvay Mnnlgerrc_nt

Planning o lntervene early - aim to avoid emergency intubation.

o Negative Pressure room or Normal pressure with strict door policy.

o Clinicians proficient with intubation to be involved to inclease first-pass success.

o Early airway assessment to be done to anticipale difficult airway.

Prepare o Assemble 3-4-person Airway Team;

- Airway Operator

- Airway Assistant

- In room runner

- Door Runner

o Share Airway Strategy.

o Use a dedicated COVID intubation checklist

o Use COVTD- l9 Intubation Tray (see below),

sltn:&!
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PPE

Pre-

Oxygenation

o

o

o Hand Hysiene (HH).

o Donrring: HH > Cown > Mask > Eye-protection > Har > HH > (iloves

o Spotter lo pe[form "ltuddy Check" to ensurc corrcct PPE tit.
o PPE rncludes;

I. Impervious gown

IL Thcal.rc hal/hair rret

Ill. N95 mask

lV. Consider face shield rather than goggles for ere protection

V. Consider double gloves.

45 degrees head up position.

Pre-oxygenate with 100% FiOz via a NRM mask using 2 hands for full 5 minutes
with surgical mask)

Ensure a square ETCO2 waveform, to be confident of rro leaks (ifavailable)

Avoid Apneic Oxygenation techniques due to aerosolization risk.

(Cover

Use laryngoscope (with blade sized to patient)

Use rapid sequence intubation (RSI) technique. lnitial neuromuscular blockade can be

achieved with (l.5mg/kg IBW rocuronium OR l.5mg/lg TBW suxarnethonium).

Wait 60 seconds for paralysis to take effect - avoid triggering cough.

No ventilation prior to intubation unless for rescue oxygenation.

Inflate cuffBEFORE initiating ventilation and monjtor cuffpressures to minirnize leak.

A nasogastric tube should be placed at the time of intubation to avoid further close
contact with the airway

If COVID-19 status not already confirmed take a deep tracheal aspirate for virology
using closed suction

Renrove outer gloves (ifon), dispose ofairway equipment in sealed bag.

Doffing: Gloves > Gown > HH > Hat > Eye Proteclion > Mask > HH. Use a Spotter.

Chest X-ray shouid usually be performed to confirm tube position but should be delayed
until afler cental line insertion to minimize staffentries into the room.

Debrief and share lessons-

Perform
intubation

Post-
intubation

o

o

o

o

o

o

o

O

o

o

o

o

o

Additional notes:

O

Q

o

To minimize the risk of virus aerosolization to the intubation team; Avoid nasal oxygen ther.apy, simple '

facemask and non-rebreather masks during pre-oxygenation.

Awul(c ilrtubtrtiol rrut irulicutr:tl becausu ollisk o f ar:r'usolizat.it.rrr ]

Connection / Disconnection (Apply the viral filter directly to the F.l l. Only disconneo lhe circrrit on rhe 
L

ventilator side ofthe viral filter). Clamp Efi prior to disconnection.

Once the patient is intubated, closed suction systems should be used to minimize aerosolization of the
virus. i

o
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L Adult/paediatric BVM

3. Nasal Cannula,/Non-rebreather mask

5. Sachet lubricant (Opti-lube/KY jelly
in sachet)

7. ln line suction catheter (closed

tracheal suction system)

9. Olopharyngeal airway and

nasopharyngeal airway (sized to
patient)

I L Supraglottic airway/LMA/icel (sized

to patient

13. CVC adulr or paediatric

15. NC Tube

I 7. Silicon/Folcy's urinary Cathctcr

19. Specimen bottles (Blood culture, red,
purple, blue, green topped bottles,
sputum, urine containel.s)

2l . Resuscitation Drugs (Adrenaline,
Atropine, Amiodarone, Thrombolyic
agent e.9., reteplase or alteplase)

23. Defi brillator/Pacing Adhesive Pads

2. PPE Sets for 4- 5 persons ofthe
intubation team.

4. Cut down tray+ 2.0 Silk/Nylon stich-
for CVC insertion

6. l00ml N/Saline ol l0 vials water for
injection

8. Sterile Wound dressing set- for urinary
catheter insertion

10. Altery forceps/tube clan:p - for
clamping ET tube prior to
connection/disconnection (to
ventilator/BVM)

12. Local anaesth€sia-l bottle l%o

Lidocaine for CVC

14. Heparin

16. 707" alcohol or 29lo chlorhexidrne or
Povidone-iodine

18. Clcal CVS drcssiug

20. Clear Plastic(polythene) drape (plus

frame) - to cover patient face during
intubation

22. Syringes l0 mlxl0,50ml x 2

24. Poini of care ultrasound machine (must
i be dedicated to COVID care)

-J ffi
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GUIDELINES ON IIIANAGEMENT OF COVID.I9 IN KENTA

I nd uction Drugs

Neurom uscu lar
blockers

(Muscle relaxaots)

Nasogastric tubcs

Initial Ventilator
Setlings

Sedation 2oh propofol 5- I 5ml/h OR

Morphine 0.005mg/kg/hour OR

Midazolam(50mg/50m1) 2-5mllhL.

Dexmedetomidine O.Q2-0.7 mcgkglhr
Ketamine 1.5-2 mglkg IBW

Endotracheal tube ETT tubes 7.0;7.5; 8.0 (Secure ET at

level ET tube size X3 e.9., ET tube size 7,
then secure tube at 2l cm mark.

cvc l6cm Right sided insertion/2ocm Left

, sidcd insefiion sutured at hub

. Ketarnine I .5-2 mg/kg IBW

OR
. Fentanyl 2-10 rrcg/kg TRW

OR

' Midazolam 0.1-0.3 mg/kg TBW

OR

Propofol l-2.5 rng/kg IBW + (0.4 x
TBW) (others simply use 1 .5 mg/kg
x TBW as the general guide)

OR

Thiopental 3-5 mglkg TBW
(Tailor to the patients and availability)
. Succinylcholine l-2 mglkgTBW

OR
. Atracur ium 0.2-0.4 nglkg

OR
. Rocuronium 1.5 mg/kg IBW

OR
. Vecuronium 0. l5-0.25 mgAg IBW

OR
. Cisatlacurium 0.15-0.2mglkg bolus

(Tailor to the patients and availability)

14116 ol l8 Fr

lndividualize initial ventilator settings-
based patient's mechanics. (NB: Pressure

uorrhul rrrudcs rrray bc pleferablc)

NO BAGCING BEFORE ETT

To prevent cough, Consider pre-medication
with lidocaineO.5- I .Orn.o'kg IV
+Clycopyrrolate 200rncg IV

USE BVM or NRM/NlV Mask(unvented)
to pre-oxygenate.

Ret'er to Table 8

Start weaning ifsaturation 95- 100

POz>loKpa (>75mmHg) at next ABG
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Blood tests (Red,

Blue, Green,
Purple top, Blood
Culture bottles,
sputum containers)

Acceptable
parameters

Psralyze rYith

Neuromuscular
Blockers if any of
the following

FI02 1009; ( 1.0)

PEEP :6 cm H2O to achieve

oxygenation goal (oxygen satufation

between 88 and 95 percenl)

Ideal Tidal volume 4-6ml x Ideal Body
Weight (estimate) but based on

patient's lung mechanics.

RR l4-22

I: E ratio l:l(lnsp time 1.25)

Initial ABCA at 2 hm. post intubation

ABG every 4:6: l2 hrs.

FBC, LFT, UE/Cr, every 24hrs

Procalcitonin when indicated

Tracheal aspirale (for COVID PCR,

Genexpert, MCS) on admission and

subsequently as indicated.

Blood and urine culture on admission

and subsequently when indicated

Troponin and fungal studies when

indicated

sPo2 88-9s%

PaC)2 between 55 and 80 mmHg (7.i to
10.6 kPa)

Respiratory acidosis with PH >7.25

especially if prone

Plateau Pressure < 30mmHg

. Clinically significant Ventilator
asynchrony despite optimum sedalion

. Refractory hypoxemia: for lung
recruitment maneuvers.

. Intubated and prone position

. For safe transportation

llef'eL to fable 8
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GUIDELINES ON MANAGEMENT OF COVID.I9 IN KENYA

I f PO2 still
<7kpa(60mmHg)

Electrolytes targ€ts

ArJjust PEEP accurdirrg to FiO2/PEEP
combinations tahle below

Mild ARDS Mt.rdelate to Severc ARDS

IjiO2 l'ljUl' l:io: PEEI'

0.3 5 0.3 t2

0.4 5 0.3 t4

0.4 8 0.4 14

0.5 8 0.4 16

0.5 10 0.5 r 6

0.6 l0 0.5 r 8

0.7 l0 0.5-0.8 20

0.7 t2 0.8 22

0.8 t4 0.9 22

0.8 14 t.0 22-24

0,9 t6
0.9 18

1.0 t8-24

Stepwise PEEP titration (increments of up to

2- 5 cmH20

Use lower inflexion point ofdeflection P-V
loop

Goal: PaO2 > tjO mmHg, Driving Pressure

(Plateau pressure- PEEP) < l5cm H2O, best

corrrpl iauce (-509'o of pr.edictcd colrpl iancc;
> 40 ccl cmH2oO)

Prone positioning: P: F Ratio < 100

Consult an Anaesthetist / Intensivist with
PEEP > 14

K>4.0 mmol

Mg> I .0 mmol

PO4 >0.7

Na > 135

Ca>2.2

4-rd!]-Le!.!JC

Ifabnormal, conect as per standard
guidelines

F.t(Y,"
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G lobal

Analgesia

. Patients u,ith ARDS resulting in ventilator asynchrony despite ventilator
adjustments rnay requirc lower RASS goals of -2 to -3.

. Ifventilator asynchrony persists despite RASS goal of-2 to -3, a RASS goal of -4
to -5 should be anempted. Ifventilator asynchrony persists. consider neuromuscular

blockage with a RASS goal of -4 to -5.
. Daily evaluation ofanalgesia and sedation, as well as the need fol neuromuscular

blockade is imperative. Minirnization of medications should be considered where
possible to conserve supply.

. In general, patients on vasoplessors who are not considered resuscitated should not
receiye oral therapies.

r When implementing the therapies helow. consider palient specific factors srrch as

history ofsubstance abuse, age, or body weight.
. Selection ofagent may be impacted by availability at each institution.

Analgesic therapy should not be used with a goal ofachieving a deterrnined RASS goal.
If a patient has a BPS<6, but highel than desired RASS, a sedative medication should be

initiated.

I . Intermittent IV analgesia: Use of intermittent lV analgesia to achieve goal BPS or
RASS is recommended as first line.

2. Ifgoal RASS is not achieved or BPS remains >6 with the above measures, refer to
the ITPIIS PAf) grridelines fo[ initiation ollV contir)].rous intilsior) therapy.

In mechanically ventilatcd patients that require continuous itrfusioll arralgesia Lha[ dr.r

NOT rcquirc frcqucnt neurologic asscssmcnt, thc following algorithm should be applicd:

3. Continuous infusion analgesia:
a. Fentanyl is the pleferred analgesic fnr contintrous infusion. Hydlornorphone is

an altemative analgesic for continuous infusion.
b. Morphine is an alternative analgesic for continuous infusion, but not preferred

in ICU patients. Patients with renal dysfunction may require lower doses due
to accumulation. Monitor for hypotension upon initiation.

4. Oral analgesic therapy (Mechanical ventilation expected >24hrs): Following
initiation ofcontinuous infusion therapy, oral analgesic thelapy could be considered
to reduce inlravenous requirelnents:
. Oxycodone l0-20 mg q6h standing (May titrate)

Hydromorphone 4-6 mg Q4-6h standing (May titrate)

,'
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Sedation . Sedation should be initiated in patients unable ro achieve goal RASS despite
achievement of BPS <6.

. In mcchanically vcntilotcd pBticnts that rcquirc continrrous scdation fol agitatioir
or ventilatol synchrony, not reqrriring freqrrenl nerrrologic assessment, the
following algorithm should be applied.

A. If a patient has a RASS of -4l-5, but continues to demonstrate venlilator
asynchrony, despite appropriate ventilator manipulation, therapy with a

paralytic agent should be initiated.
B. Additional use of sedation with a low RASS WILL NOT aid in increased

ventilator synchrony and will lead to inappropriate overdosing ofpatients and
waste of medicalion.

l. Continuous infusion sedation
a. Propofol continuous infusion is the sedative ofchoice

i. Patients should be evaluated for baseline triglyceride (TC) monitoring and

Q48h
ii. Discontinue agent if TC exceed 500 rng/dl-.

b. Benzodiazepines
i. Midazolam or lorazepam are the preferred continuous infusion

benzodiazepines (institutional preference or availability)
c. Dexmedetomidine

i. Achieves light sedation (RASS - l/-2). This agent should be used consistent
with currcnt IIPHS guidclincs and should not he r:sed in pltients reqrriring
modemte to deep sedation (RASS -3 to -5) and/or neuromuscular blockade.

ii. Caution should be used in patients displaying signs ofreduced ventricular
function, bradycardia or heart block.

d. Ketamine 1.5-2 mpy'kg IBW
2. lntermittentsedation
a, Consider the below therapies if propofol or continuous benzodiazepines are

unavailable and dexmedetomidine is contraindicated or anticipated to be
unsuccessful in achieving goal sedation.
i. Benzodiazepines

ii. Phenobarbital (lV ro PO)
l. Loading dose; 130 mg IV x I dose

2. Maintenance therapy: 64.8 - 97.2 mg via gastric tube q8h (or 65 lj0 mg IV

a

3.

Titrate to sedation goal while not exceeding a level of50mg/L
Oral sedation therapy

Following initiation of continuous infusion therapy, oral therapies could be
considered to reduce intravenous requirements:

i. Clonazepam I -2 mg Q8h (May tilrate)
ii. Lorazepam l-2 mg Q6h (May titrate)
iii. Oxazepam I0 - 30 mg Q8h (May rifate)

A
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Neurom uscular
blockade

b, Other

i. Quetiapine or alternative antipsychotic
adiunctive medicalions (consult rvith
prolrrrrgirrg rrretlicatiolrs.

ii. Cabapcntin
iii. Valproic acid

Exercise caution in patients on

clinical pharmacy) other QTc

Neuromuscular blockade is only required in the presence ofventilator
dyssynchrony and deep sedation (RASS -4 to -5)
Ensure adequate sedation and analgesia are achieved prior to neutomuscular
blockade as evidenced by RASS -4 to -5 and BPS <6. If BIS is available,
tit! ate to 40-60.
Do not reduce analgesia or sedation once neuromuscular blockade has been

established.
Analgerics nnd ,red.tives SH()l,l.D N()'l' hc titrntcd to rcdlcc hyfntcnsion
Considel initiation of a vasopressol if hypotension persists.

Paralytic requirement should be evaluated daily to limit use

I nacrmillcr a rlosinB:
. Vecuroniunr is thc proforrod agont for intonllittont dosing (Altornotive:

Rocuronium)
o Dosing: 0.1 - 0.2 utgi kg cvery 4-6 huurs
o Dose and freqrrency will vary hased on organ dysfirnction; Patients

witl'r siguificant olgan dysfunction nray require stnaller and less

fiequent dosing
. If initial dosing of intermittent vecuronium or rocuronium does not

achieve desired ventilator synchfony and,/or TOIi I -2l4. incrcxe dose or
frequency as appropriate

. lfpatient goals are nol achieved or requires more than Q4h dosing, begin
continuous infu sion neuromuscular blocking agent

Uontinuous infusion:
i Atracu|iunr is the pfeferred NMBA for patients without rcual/liver

dysfunction
F Cisatracurium is permitted for patients with significant organ dysfunction

l.

t

Apperdix l: Opioid Conversion

Equianalgesic Dosing of Intravenous Opioids

Patients transitioning between agents should be siven as a bolus with an equianalcesic dose ofthe new
tttcdication ard start€d on an appropriate dose of continuous infusion. Prior intravenous therapy should then

' he discontinued.

Asent Eouianalsesic IV Dose

Fentanyl

Hydromolphone

Morphine

200 mcg

3mg
20 mg

r.*. r.lf
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l. Patients shottld ideally be ready for extubation onto facemask. Patients should be assessed for readiness lor
cxlubation onto facemask-

2. NIV and HFNO should be avoided where possible.

3. Two staffmembers should perform extubation.
4. The same level ofPPE should be worn for extubation as is worn by the team during intubation.
5. The patient should not be encouraged to cough.
6. A simple oxygen mask should be placed on the patient immediately posl extubation to minimize aerosolization

from coughing.

7. Olal suctioning may be performed, with care taken not to precipitate coughing
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For adults with COVID-19 and shock, using dvnauric paranrcrcrs, skin ternperarurc. capillary refilling
time, and/or lactale over static pararncters to assess fluid rcsponsivcncsr is suggtst..rJ du6 to availability
and possible improvements in rnortaliry, lenght ofstay and duration of MV

FLI'TD8
t=t Using a consct'ralt\c, ovel a liberal Iluiri stlatcey is srru-gestcd for acute lcsuscitation. ln the

/1 abscence of datr denrostrating a benefit tiom ihi rrse ofliher;rl flrrid strntegies rn critically ill
[_l patienswith sepsis/ARDS (majority of COVID-19 ICIJ pts develop ARDS). Using clvstellirids
l-F1 overcolloids is recommended, with some colloids being hamrful, ail colloids being-more costly,
| | and limitedly availability of colloids in some settlngl. Using'bLrll't'red,balanccl crlstalloitis
\\_/,, suggcsre(l over unbalanccd crystalloids. in thc abscence oT apparent harrn, and roughly

cquivalcnt costs availability restricted NaCl 0.99lo reasonable altcrnativc. lt is l.,ot rccourrncirlcrl
r tlsing hydron;,ethyl srrrchcs due to clinically imporranl harm/no suggestion ofbenefits.
a I lsing f'ela,rns, in the ahscence ol any benefit, and wrth highel costs.
o Usirg tlc-xtrans due to possible increased risk ofblood transfusion (bleeding)/higher cortr.I Ruutinely usiug ulbunriu fol initial resuscitatior. dut 1o abscencc ofbcnefit, oos7limited availabiliry.

YASOAGTTUE A@
Trtrating to targct iVlAP of 60-(15 mmHg suggcsrcd due to indication
of improved outcome if lower talgcts (& no finrr iudicatiurr r:l har rrr) 00 " 05 mmtrg
Noreprnephrine (NIi) suggcstcd as lirt-lir( agcrt, ils lrust w:dcly studied vasoactive
agent with lower prior risk of undestrable effects. lt N() I a\ iIfublr. yasopr!'sslu or
cpiucphlinc susgcstcd, botb studied without clear evidence for hann; consider, when
choosing,. availabiliry/contraind icatious (potential concenrs for vasopressin include
digital ischemia; lachycardia./excess lactale production for epinephrind).

Using dopamine is NOT recomruended ifNE is ar,ailahle, based on increased risk ol'harrr
including_ possible ilcreased mortality. Adding r,asoplcssin as a sccond-liuc agent is

,'!i of.cardi:rc drslunction { p.rsistcur hr]rpcrfusion despite fluid resuscitatiorVNE. adding' tkrbutantinc, over increasing NE dose, issur:gcsrcd based on a physiological rationale.
IIruliautor.v sLuc.li, lorv-tlosc conicosrcnritl therapy ("shock-reversal") is suggcstcd, as may shorten time
to resolution ofshock, and ICU/hospital length ofsray (niajor consideratioris-with regardjto costs)

SCC guidelines on management of critically ill with COVID- 19

xDr/c.t{}*].i4drl.}$rt{nr( :,

l:igrtra l0: lltrrlto(l)'ntltrit :!,l.t,i 'i

\
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RcdLrce days of invasive

rncchanical ventilation

Reduce incidence of ventilator'

associated pneurrronia

P.cducc ilrcidcncc of othcr

hr.rspital acquilcri tntcitions

Use weaning plotocols that include daily assessment fot readiness to breathe
spontaneously

Minimize continuous ol intetmittent sedation, talgeting specific tittation
endpoints (light sedation unless contraindicated) or with daily inlerruption of
continuous sedative infusions

Proning for I 2- I 6 hours per day

' Olal intubation is preferable to nasal intubation in adolescents and adults
. Keep patient in semi-recumbent position (head ofbed elevation 30-45')
. Use a closed suctioning system; periodical)y dmin and discard condensate in

tubing
. Use a new ventilator circuit for each patienti once patient is ventilated,

change circuit if it is soiled or damaged bul not routinely
. Change heat moisture exchanger whcn it malfunctious, whcu soiled, or cvcly

5-7 days

' Ccntral Iine nt5o,.',inted itfclliorrr - ur,r: u L,lrcuLli:il willr eorrrIk:tiorr vr.:r.ifir.,d

by a tcal-tirne obscrvcr to rerlirxl ul'caulr s[cp rrecded ful stelilc irrser.liolr ald
as a daily reminder to remove catheter if no longer needed

. Catheter associated urinary tract infections - avoid urethral catheterization
where possible. Ifa catheter is indicated, it should be removed as soon as

possible

. Avoid using antibiotics unless there is a clear infection. Practice
antimicrobial stewardship

. Use pharmacological prophylaxis (low molecular-weight heparin 40mg SC

Ipreferred ifavailable] ol heparin 5000 units subcutaneously twice daily) in
adolescents and adults without contraindications.

. For patients who cannot use heparin consider direct acting anticoagulants
e.9., fondaparinux and rivaroxaban

. For those with contraindications, use mechanical prophylaxis (intermittent

Reduce incidence of venous

thromboembolistn - Switch
this low with the one below

Reduce incidence of pressure

ulcers

. Turn patient every two hours

. Use ripple mattresses for ICU patients

lr': Ji t
l :t--
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GUIDELINES ON MANAGEMENT OF COVID.I9 IN KENYA

Reduce incidence of slress

ulcers and gastrointestinal

blcedilg

. 
. Give early enteral nutrition (within 24 48 hours of admission)
. Administer histamine-2 receptor blockers or proton-pump inhibitols in

patients wrth sk lactorc tor Gl bleeding
+Risk factors for gastrointestinal bleeding include mechanical ventilation for

248 hourc, coagulopathy, renal replacement therapy, livel disease, multiple

Reduce incidence of ICU-
related weakness

comorbidities, and higher organ failure score

. Actively mobilize the patient early in the course of illness when safe to do so

Reassure parents and involve them in carirrg fol theil child, urost childLen will have rrrikl syntptoms - much
milder than those seen in adults.

' Be extra-vigilant in children with pre-existing conditions (e.g., long-term respiratory conditions,
immunocompromised from disease or lreatment and cyanotic hearl disease, sickle cell anemia).

' Chest radiographs, laboratory blood tests, and blood gases are not routinely indicated. Consider these only
in children with persistent fever, altered fluid balance, signs of liver dysfunction, or respiratory failure.

' The following medical tteatments sre lil(ely to havc morc sidc-cffccts than bcnct'rcial cttbcts in children
and are not routinely indicated: bronchodilators, antibiotics, antivirals, and diuretics.

' Escalate respiratoly support as per the respiratory failure pathway - do not use high flow nasal cannula
oxygen ifthe child is saturating adequately with low flow oxygen.

Pregnant women with suspected or confirmed COVID- 19 should be treated with supponive therapies as described
above, taking into account the physiologic adaptations ofpregnancy. The use of investigational therapeutic agents
outside ofa research study should be guided by individual risk-benefit analysis based on potential benefit for
mother and salety to foetus, with consultation from a specialist. Emergency delively and pregnancy termination
decisions are challenging and based on many factors: gestational age, maternal condilion, and foetal stability.
Consultations with obstetric, neonatal, infectious disease and intensive care specialists (depending on the condition
ofthe mother) are essential.

A nlother with confirrned COVID-19 or who is symptomatic should take all possible precautions to avoid
spreading the virus to her infant, including washing her hands before touching the infant and wearing a face rnask.
ifpossible, while breastfeeding. Ifexpressing breast milk with a manual or electric breast purnp, the rnother should
wash her hands before touching any purnp or bottle parls and follow recomrnendations for proper pump cleaning
after each use. If possible, consider having sorneone who is well to feed the expressed bleast rnilk to the infant.
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I.ocal experience has shown that up to 309/o of patients presenting witlt sevyte disease have undcllying poorly

controlled comorbidities, the most common being cardiovascular disease, diabetes mellitus, HlV, hypertension,

asthma and other chronic lung disea-ses.

It is important that comorbidities ale identified early to allow appropriate management. Proper and corrplete

history taking and physical examination is critical and should be carried out on each patient. A record ofchronic

medication should be indicated to avoid treatment disruptions. A multidisciplinary team should be involved in

management ofpatients with comorbidities and early specialist consultation is encouraged.

It is inlponant to note rhat tltose patients living u'ith diabetes rvlro are u'ell controlled rvith no significant

comorbidities have a significantly lower risk of developing severe conrplications ofCOVlD-19 and their risk is

comparable to that ofthe general population. ( l?)

. The risk associated with COVID-19 infection is sirrilal in individuals who have eilher type I or tyPe ?

diaberes excluding other risk factors such as age, micro and nracro vascular cotnplications. conlorbidities

and glyccnric conlrol. ( l2)

The following individuals with diabetes are consideted rlost vulnerable;

. Those with inadequately conrrolleri diabetes mellitus. specificalll. rvith a HBA Ic reading > 7.69lo or those

with recently fluctuating sugals.
. Patients more than 55 years ofage.
. patients with diabetes and concomitant cornolbidities such as heart failure, hypertension, chtonic

obstructive pulmonary disease, chronic kidney disease. cancer and HIV who ale already known to have a

significant impairment in their itrrnune funclion.

!'r r.cirulillns i, ith r,r':rt !ir t t:1il1r't'ti'rt, ir1 ,:;t

. Metfonrin shoutd be withdrawn in patients with hypoxia or hypotension to avoid the [isk oIlactic acidosis.

. Sulfonylureas (chlorpropamide. glibenclamide, glimepiride. glyburide, glipizide) and meglitinides

(r.epaglinide, nateglinir.le) should be used rvith cautiorl in patients with reduced feeding to avoid risk of

hypoglycemia.
. Sodiurn Clucose Tlansporter (SCLT-2) inhibitols (e.g.. Dapagliflozin and Canagliflozin) should be

stopped du€ to risk ofdehydration and euglycemic ketoacidosis.

tsteroids can induce hyperglycemia even in a non-diabelic patient and steroid-induced hyperglycemia shor.rld be

managed using insulin.

l-r'cd irr q

Entelal t'eeding should be encouraged.

ln critically ill patients comrnercial enreral or parenteral feeds can increase the insulin lequilements
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COVID-19irrfectioninindividuals"rhohaveeitherlvpelort),pe2diabetescanpulthenratahigher
Iisk ofdeveloping diabetic ketoacidosis. The sarne treatrnent protocols for nranagint diabetic
ketoacidosis are used to tleat palients with diabetes rvho develop diabetic ketoacidosis (DKA) or
H1'pelosnrolar hyperglycernic state (HHS) secondary to COVID-19 infection.
Hyperglycerria without DKA/HHS

- The managenrent of diabctes in hospitalized patients with COV lD- I 9 is sirn ilar ro the management
olother hospjtalized patients with diabetes, except tbr the presence oloften extrerne. labile insuliu
resistance that [esolves \ailh improvenrent in COVID-19, and the need to nrinimize injection
fiequency in order to nraxinrize safety for heallh care stafi

- ln general. the goals oftleatrnent are rhe same as in other hospitalized patients (e.g., avoid
serele hyperglycenria. volume depletion. electrolye abnornralities, hypoglycemia and ensure

adeqLrate nutrition).

o lnsulin is the plet'erred treatrnent for hyperglycernia in patients hospitalized with moderate
trr rcvcte COVID- l9

- A blood glucose target of6 to l0 rnnrol/L is reasonable for rnost lrospitalized patients. Many
patierts have severe insulin resislance and requirc high doses ofinsulin to achieve tlrese goals.

Patients with type I diabetes have an absolute [equirement for insulin at al] tinres to prevent ketosis.
u'hcthcr or not thc_v arc cating. For paticnts with typc 2 diabctcs, thc nccd for insulin ther.apy rnay be

tcrlpor'ar).
- lt possiblc. a trasal -bolus rcgirrrcrr is plclcllcd. wlrich reli:rs Lo Llre eol)rbination ol'a lunB-aeting

basal insulin (Glarline. NPH) with a rapid-acting insulin at nrealtimes.
- The clinician should warch out fol hypoglycerrria espccially ftrr those with leduced culoriu inLahc

and as the inflammation reduces, and the insulin dose should be adjusted accordingly.

I0: l)iagnoslic clitcli:r and serclitl ol DKA/ HHS

Plasma glucose (mmol/L)

Arterial pH

Serum bicarbonate (mEq/L

Urinary ketones

Mental status

i1

>13.9

'1 .25-'1 .30

l5-t8

>13.9

!.o-oJ?-1

'9'11
Positive

Alert/ Dlowsy

> 13.9

<7 .O0

<10

>33 -3

>7 .3

, >15

Positive

Alert

Positive : Small

, Stupor/ Coma , Stupor/Coma

--, ;m
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GUIDELINES ON MANAGEMDNT OF COVID.Ig IN KENYA

Mild to moderate DKAi HHS: Subcutaneous insulin protocols (rather than intravenous insulin infusions)
are l.reing used with increasing fi'equency to treat mild to rnodemte DKA oL HHS during the COVID- I 9

pandenric. when intra-venous insulin nray not be plactical owing to the need to linrit tiequency ofcontacr
ofstaffrvith patients. In this setting. dosing and nroniroring should be perforrned every two to four hours.

Sulxutarreous irrsulin protocols are best used in patients rvirh nrild to nroderate DKA without other selious
comorbidities.

Severe DKA: lnsulin inlr.rsions should be used for patients r.vith scvcre DKA. acutc hcarl failurc or
coronary syrrdrorrre, chronic kidrrey diserse (CKD) stage.l or 5 or end-stage renal disease (ESRD). acute

liver failu re o[ c i|r'l'ros is. anasalc a. \ve ight > I 20 kg. tleatnl e nt \r'itl] high-dose corticosteroid s, ot in rvomen

who are pregnant.

Diabetes UK Protocol ( http://www.diabetesol g. Ul(/resoLrrcesCOV IDDKA-SC-r,3.3pd f)
c lnitiate bxal insulin(NPH- Glargine) at 0.l5unitsi Kg and administer every 24 houx.
o 0.4 units/l(g of soluble/regulal insulin is adrninistered evely 4 hours. When RBS is less than

l3.9nrrrol,/1. reduce to 0.2units/Kg every 4hours until DKA,/HHS resolves.
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I HYDRATION 2 POTASSIUM

I volum..xpansron
commcnccd (>l Lilrc)

AND 4INSULIN

Fluid dcficit spprox.
loo,nl^g (71rn 70kg

. Flnid sr.lc

. Ccmorbidi.s (ic.
Cerdild ftnatfnx)

. R.sporsc !o fluids

UROENT-Blood gas (AB) rc$rlr
Torrl K d.ficit = 3.smrnol/L
IfHyp.rk.lcmi. Ri!I:
(Rccommcrd.d rrtc. b.low do not
rpPlv)

Chronic rcnal failur.
HvpcrKalcmii on pr.s.ntation

RAPID INSULIN - R.prd rnsulin0 IUr(gat

'nfus'on 
(PER TABLE BELOW)

NB CAN CI\'E O.IU,I(G IV STAT If
irfusion r. p.r ubl. bclow) i3 16r<).14U/
k8/hour

BASAL INSULIN Grv.
subclBncous basal insulin (i c
lsnrus) cvcn whilcon IV insulin
infusion

Rccommcodrtion Fluid Rrt!s
Rr.

l.ilru I Slil (not lhrnDoh inf rion

, 
pump. No potassium added es

$'airinS UEYCr

Scrum XAIIU IN5ULIN INt t]IIUN RA IES

RBS I.JMTS OF T'NIT ON
(rnDoYL) INSULIN/Ii t,UMl,

0-400
1l-60 U.) I

6t80 I 2

8t-120 2 3

t2t-t60 1 4

t6t-200 5 5

>20 1 t0

Di!c{ss

tct Ciurion

U$ngCVC

monilorjng

Litrc 2

Run ovcr 2 hour

Litrc 4 ard Run ovcr 4 (250m1/hr) lo
I2 (E3mYhr) hour (dcpcnding

on lluid staluvrcral function)

Fluid - 0.970 !.lin. or Ring.r's lectrt.
prafcarad
lf .odirm >l48mmol 0.45ol...Iin. prcfcrrld
or 57o d.xtm!.

Run ovcr I hour
Nc.i uE/Cr to d.cidc
0.9% Rrngcn or 0.45% 3alinc

3.0- U.rnSCvC

'nonitoring

3

20mmYhr

4.0-
5 5mmol,4

UsinS CVC
or Friphcr.l

>5 Smmol/l NIL

(To rnikc 500m10.,15% =250rnl 0.9/o salinc
+250 ml stcril. water to makc loooml 0 45%
sslinc 500m10.9% s.linc +500m1 stcrilc watcr)

Cvc-ccntral v.nous crrheEr. Dilution -
Iommol KCL in l00ml 0 9/" rrlin. of l%

Monitor PoLs!ium: In;riallv I
hourly, th., wha, K
>{0lvcry2hourly

Whcn RBS S l4mmolADD 5% D.xtroie
l2hourly{ l25mLho lrrt contitruc wrth
nngcr's or0 9% $hnc togclhcr but.t

do$rr r3tc

f i!ti!. .; ;' 1);,thi:ti. lidr!tdtbt:,, ii.:!i,-,(i)) i.iii!,! (t
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ln order to stop transmission of COVID-19, and to aid public health prevention measures, it is paramount that at

the time of discharge from isolation, patients are no longer transmitting infectious virus. In the context of
widespread community hansmission, there may be ongoing shortages of laboratory consumables and reagents that
affect diagnostic capacity, as well as significant pressure on the health system. There is also an increasing need for
timely discharge of stable palients from health facilities in order to maintain healthcare capacity for severe and

clitically ill patients.

This guidance for ending isolation for COVID- l9 patients reflects information available at the time of publication
and nray change if more information on the incubation period, viral shedding, and infectivity of SARS-CoV-2
infection becomes available.

During thc infectir.rus course, COVID-19 viral RNA hrs becn identified in respiratory tract specimens l-2 days
befole syntptortt onset. Viral load pelsists up tu ciglrt days aftcr syrrrpturr urrscl irr nrild cascs anrl peaks I I days
after symptom onset in rlole severe casesr with detection of virus in nasopharyngeal swabs up to 37 days. In
Kenya, we have had reports of patients testing positive for more than 40 days after diagnosis. RNA has been
detected in stool (from day five after symptoln onset and up to five weeks in moderate cases), as well as in whole
blood, serum, saliv4 and urine. Asymptomatic and pre-symptomatic transmission has been reported in many
scttirgs [9]. Adr.litiorrully, putiurrtg witlr irrrrrrurrc uurrrpluruisc rrruy slrcd SARS-CuV 2 virus for prolongsd p€riods.
More data is still needed on viral dynamics in diffelent patient populations and varying disease severity.

Detection of viral RNA does not necessarily mean that a person is infectious and able to transmit the virus to
another person. Data suggests that viral shedding is highest prior to onset of symptoms and reduces thereafter, with
most persons testing PCR negative on nasopharyngeal swabs by 2l days after onset of symptoms. Viable viruses
have not been recovered in respiratory samples ofpatients with mild to moderate illness after l0days of symptom
onset and 20 days in patients with severe illness or immunosuppressive conditions. This therefore guides the
recommendation that patients can be discharged from isolation after l0 days post symptom onset for those with
non-severe disease and after 20 days for those with severe disease or immune compromise.

Palients should be discharged from Covid- 19 isolation when it is safe for the patient and when the likelihood of
transmission of the virus to others is minimal. Patients who are stable and at low risk of disease progression can

be discharged to home based care to complete the isolation period. Stable patients who do not meet the criteria for
home- based care should be discharged after they me€t the criteria of ending transmission-based precautiono.
Patients in need offurther in-patient care should meet the criteria ofending transmission-based precautions before
beirrg ttartsferred tu tlre gcueral warrls.

ffi
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Our recommendation is to use the time-based apploach for discharge from isolation tor all CUVID-19 patients lor
the followrng reasons:

l Reduce long peliods ofisolation leducing access ofpatients to care

2. Insufficienl testing capacity to meet the requirements for test-based discharge criteria
3. Plolonged viral shedding leading to multiple repeat positive tests, despite little risk ofviable virus

'l ;ririr li: f ri;r, i:, lirr r nrlird ,{,'l;rliitn

Symptom-based At least I days (72 hours) have passed since Requires daily monitoring and recolding
recovery defined as resolution of fever ofsymptoms by patient.

without the use of fever'-reducing

medications; and

lmprovement of respiratory symptoms (e.9.,

cough, shortness of breath); and

At least l0 days have passed since the date

of their' first positive COVID-19 diagnostic
test

Time-hased At least I0 days have passed sincethe date If fhey develop symptoms, fhen symfrioms

of thcir first positive COVID-t9 diagn<.rstic cannot be used to gauge where these

test, and individuals are in the course of their

They have not developed symptoms sl1gg illness, it is possible that the duration of
their positive test I viral shedding could be longer or shofter

_, 
than 

_l-0 
dals alcr.thcir.first positivc tcst.

There is no need for repeat testing prior to ending isolation ifthe above criteria have been met
*Meeting criteria for discontinuation ofTransmission-Based Precautions is not a prerequisite for hospital discharge
**lsolation should be exlended to 20 days from symptom onset for those with severe disease or who are seyelely
immunocompromised
*+*lsolation must be maintained at home (until the criteria above are met) if the patient returns home before
discontinuation of Transmission-Based Precautions.

Patients with Covid- l9 may remain symptomatic with new or persisting symptoms after recovery. The most
common symptoms include dyspnoea, cough, fatigue, and muscle pains. Additionally, the patients may present

GI'IDELINES ON MANAGEMENT OF COVID.I9IN KENYA

with concentration, memory and continence. Patients who had severe or critical illness have a higher prevalence
of symptoms when compared to patients with non-severe illness. The stages of post-covid l9 infections can be
defined as follows:

o Acute COVID-19: signs and symptoms of COVID-I9 for up to 4 weeks.

o Ongoing symptomatic COVID-I9: signs and symptoms of COVID-I9 from 4 to l2 weeks
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PoSICOVID-19 syndrome: signs and symptoms that develop duling or after an infection consistent with
COVID-19, continue for more than l2 weeks and are not explained b), an alternative diagnosis.

Time to complete recovery will depend on premorbid condition, severity ofillness and the symptorns expelienced
hy rhe palient dtrring illness. Recovery time is differcnt for everyone but for rnany people symptoms will lesolve

by l2 weeks

Patients who have had suspected or confirmed COVID- | 9 (of any disease sevelity) who have persistent, new, or
changing symptoms should have access to follow-up care. Currently, there is lirnited infolmation on the optimal
strategies to manage persistent symptoms following recovery flom acute covid- l9 infection

The goal of post-COVID-19 management is to optimize function and quality of life thlough provision ofholistic
patienl-cenlred care and partnering with patients to identify achievable health goals.

Initial evaluation should include g detailed history ofthe patient's COVlD. l9 disease course, severity ol iilness,
and treatmenls received. Past medical history should include assessm€nt for prior conditions that could impact the
severity ofCOVID- I 9 disease. Social history should include assessrnent ofthe level of matet ial and social suppolt
and resources available to the patient, and their potential impact on the capacity of patients to access health and

rccuperation services.

No laboratory tesl can delinitively distinguish post-CoVtD- 19 conditions tiom other aetiologies, in pan due ro the
heterogeneity of post-COVID-19 conditions. Clinicians should maintain a high index of suspicion for other'

conditions presenting with similar symptoms and Laboratory testing should be guided by the patient history,
physical examination, and clinical findings

A comprehensive managemenl plan should be developed in consultation with orher specialists based on the
patient's presenting symptoms, underlying medical and psychiatric conditions, personal and social situations. and
treatment goals. Expectations should be set with patients and their families that outcorn€s frorn post-COVID-19
conditions differ among patients, wilh some patients experiencing symptom improvement within the first three
months, whereas others may continue to experience prolonged symptoms.

Continue follow-up over the course of illness, with considerations of broadening the testing and management
approach over time ilsymptoms do not improve or resolve, while remaining lransparent that there is much more
to learn ahnttl post-COVID-19 c.onditions Manage all rnderlying chronic medical conditions as appropriate.
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COVTD-19 vaccination is an important public health measure, helping to decrease transmission, disease <eveliry
ond dcoth. All cligiblc pclsons should bc vaccinated as per the cun ent National COVID- I 9 Vaccination Ciuidelincs
atrd l)epluyttrcttt Plarr. Heallh workers and those with comorbidities are panicularly encouraged to be vaccinated.

COVID- I 9 vaccination is recommended for all eligible persons including those who have previously been infected
or tested positive for SARS-COV-2 infection. Eligible patients with active COVID- I 9 infection should be

vaccinated after recovery from acute illness, that is, at least 2 weeks after. Having prolonged COVID-19 symptoms
is not a contraindication to receiving the COVID- l 9 vaccine.

The ability ofemerging virus variants to evade immune responses is however stillunder investigation.

COVID-19 vaccines have been found to be safe, though they may cause side-effects, most of which are minor.
Adverse Events Following [mmunization (AEFls) include any untoward medical occurrence following
vaccination, and may not necessarily have a causal relationship with the usage ofthe vaccine. Common side-effects
include tendemess at the injection site with redness, swelling, itching or warmth, fever, fatigue, headache, myalgi4
general body malaise, arthralgia and nausea ( l6). Most ofthese are self-limiting and may be managed supportively.
Use ofparacetamol does not affect the immune response to the vac-cine.

Look out for rare but severe adverse events following immunization such as anaphylaxis, high fever and thrombosis
with thronrlloc)4ol)ctlic syn('ilr,lre (17). Apprupr ial,,, uurrsultaliurrs slruuld bc rrrudc ilr thc mumrgement ofthese
conditions.

AEFIs should be managed according to lhe current National guidelines for monitoring, reporting and managing
adverse events following immunization (18) and Guidelines for safety and Vigilance of medical products and
Health technologies (19). All AEFIS should be reportcd to thc Pharmacy and Poisons Board via
https ://pv.pharmacyboardkenya.orgl

It takes about 2 weeks to mount an adequate immune response afier full vaccination, though there is some

Protection gained after the first dose. Full vaccination is recommended in order to get maximutn protection against
severe disease and death. While it remains possible for one to be infected with SARS-COV-2 after vaccination,
most COVID-19 vaccines have been shown lo be highly effective in protecling against severe disease and death.
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Abstracr Erazil and many countries are now experiencing a second wave of the COWD-l9 out_

break. The obiective of this study is to compare results with statistical samPles involving millions of
people in the two larSest neighboring states in Brazil, Amazonas and Parii, which in the first wave

were similar but now show significant different results in crrmbatin8 COVID-Ig. During the firct
wave, in May 2m0. the maximums of the 7-day average daily deaths per poptrlation of Arnazonas

and Parii were similar: 15.7 and l7.l deaths per day per million people, respectively, which mearrs

a rano 15.7117.1 = 0.92 = l. Now, in the second wave of COVID-l9 outbreal, Amazonas has entered

a serious situationi nreanwhile, Par6 has presented a much smaller growth in the mortality. The

accumulated mortality per population from I I November 2020 to 15 March 2021 of Amazonas and

Par:i are 1545 and 295 deaths per million people respectively. As 1&5296 - 5.55, Amazonas is pre-

senting an acclrmulated mortality per population more than five times that of Parl. Future in-dePth

research can provide a grounded answer to explain this siSnificant difference, nonetheless the ex-

plicit 3uppoft of thc I)ori Gtatc govcmmcnt aftcr 2l N{ay 2020, to cirly ombulotory trcatmcnt rniy
have played some role on this result.

Kcywordc: SARS'CoV-2, COVID-19; mortality; treatmenti compariEon;6tati6ticE; Brazil

1. Introduction
The COVID-]9 pandemic has been impacting the world since the beginning of 2020

[L2l and fwo reivps of COVIT)-I I orrthreak [3] have hit many .ornhips- As pointcd orrl
by Jindal et al. [4], according to the Centers tor Disease Control and l'revention ot the
United States of America (USA), there are two ways to control the damage of a viral in-
fection: (1) reduce the spread of the virus and, (2) decrease the associated disease severity.
Conceming item (1), most countries issued complete or partial lockdown in many cities
and measures of prevention such as social distancin& wearing a mask, washing hands,
postrxposure prophylaxis, and staylnS at home quarantlned under slSnals of lnfectlon

[1,2,4,5]. Conctrning item (2), some medicines such as hydroxychloroquine, azitfuomycin.
ivermectin and otherc were proposed arld tested against the SARSCoV-2 virus in some
s(ages of the disease IG9], and several vaccines were developed in record time [10,11].

Some groups of researchers showed the advantages of early ambulatoly treatments
for COVID-l9 17,8,12 141, but, as commented on by Paul [15], the differences betlveen
patients given keatment for COVID-19 or not require exc€ptionally large sample sizes for
appropriate adjustment. There are many recruitment difficulties [16] in conducting exper-
imental studies involving large number of patients. Although studies with 10,00G-20,000
patients ol more are important the scope and the objective of this resealch note is not to
discusg them but to work on comparisons of stotigticol gamplcs involving millions of pco-
ple in two states of a counky in the second wave of COVID-19 outbreak. This country is
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Brczil, which occupies a va6t area (aboltt halt ot Sorrth Ameri.a) with a reiatil'ely larSe

population, which corresponds to about 45% of the PoPulation of South America, 307" of
Europe artd 55% of the USA. Tlrerefcle, r:r trss-eurrrp.rr isor r f,.rr Drazil can bc rcl.vant nnd

the information provided can be extrapolated to the world in many cases-

As pointed out by Pearce et al. [17], comparisons are imPottant because, desPite some
difficulties, it is possible to leam a Breat deal from comparing countries, states, and re-

giong and they can play a major role in our lealning what works best for controlling
COVID-19. The number of options is not high, and some altematives to comParisons, such

as randomize a lockdown or other aspects of physical distancing are impossible or un-

ethical [17]. There could be trials of intensive population testing, or ProPhylactic treatment
of household contacts, but few have been launched, and the clock is ticking accumulating
more deaths [17].

Comparisons between countries of Africa, Asia, Europe, Central. No h and South
America, and Oceania were performed [18-28]. Most of these studies analyzed the diverse
strate8ies in combating the disease and report parameters involving thc number of cases

and the mortality. Some of the studies involved themes such as testing coverage Iaj], eco-

nomic valuation [24], response strategies [25], age distribution 126,271, and' seasonal cli-
mate chan8es [28], among others.

Comparisons involving states and country regions were also Presented [29-33]. For

exarrrple, Rath et al. [29] studied selected statc's of India by analyzing Parameters such as

case fatality rate and population density. La Gatta et al. [30] used l3raph-based machine
learning to compare the forecasts of the trained model with available data about the
Covid-19 epidemic spread in different regions of ltaly. Cavalcante et al. [32] described the
pvolrtion of the pandemicrrntil 16 May 2O2O in Brazil, analyzing the numher ofcases and

mortality, making comparisons between statet re8ons, and alsn with rrthpr ninp.rnh-
tries. Orellana et al. [33] studied the excess overall mortality until 19 May 2020 in the state

of Amazonas (Brazil), fo<using mainly on its capital, analyzing parameters such as age

bracket, se>r, place of death" epidemiological week, and specific causes of death. These

authors [33] made comparisons with the pre-COVID-lg mo ality in 2018-2019 and pre-
sented comments about other Brazilian states and the world.

Most of the mentioned mmparisons shrd ies [18-31] involve the first wave of COVID-
19 outbreaks, and two of them were focused more specifically on Brazil and its states

[32,33] analyzint results until 16-19 May 2020. The objective of the present work is to
make comparisons between the neighboring states of Amazonas and Parii in Brazil in the
second wave of the COVID-19 outbreak. This is particularly relevant because in the first
wave of the COVID-19 outbreak, the maximums of the mortality rate in the states of Ama-
zonas and Pari were quite similar considering their populations, but now, in the second
wave, there a.e significant differences in the results. To the author's knowledge, the Pre-
sent work is one of the first comparison studies between two neighboring states that were
quite similar during the maximum of the first wave, and now, in the second wave, are

presentint significant different results in combating COVID-19,
Amazonas and Pari are the two lar8est states of Brazil by area, located in the nolth-

em region of the country and traversed by the Amazon River (cf. Figure 1). Their summed
area corresponds to 33% of the country (Amazonas: 18.30,(, ond Pord: 14.50,(,), and thcir
populations are 4.208 and 8.591 million people, which correspond respectively to 2.0%

and 4.1% of the total Brazilian population (211.8 million people). Although the population
of Amazonas is 0.48 (about hal0 of Pard, the metropolitan re8ions of their state capitals
(Manaus-AM and Belim-PA) have similar populations: Grcater Manaus (13 municipali-
ties): 2.72 million people and Greater Bellm (7 municipalities): 2.51 million pet.rple. Ex-

cluding the two lalge meuopolitan re8ions surrounding their caPitals, the other munici-
pilities, 49 in AmaTonas i}nd 137 in Pari, have average poprrlations of 30 and 45 thousand
people, respectively.lurthermore, among other tactors, the two states are relatively sim-
ilar ir r elilrate, ir r tl re pul-,lie I realtl rrare systeu L, ir r 1l re sueioeeur rurr ric status (5ES) rlistr iLu-
tion, in the level of education of the population, and in the age and Sender composition
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[34,35]; the lluman Development lndex (HDI) of 2010 for Amazonas. Pard and Brazil as a

whole are, respectively,0.674,0.646 and 0.699. These inherent similarities of the two states,

together with the specific circumstances during the first and in the second wave of
(:()VIl)-19 orrtbreak, will evidcnce that the comparisons are app!(,priate and helpful.
Looking for the main differenc€s of behavio! between the two states in the second wave
may serve as an example for other states or other BeograPhic entities in the combat of the
COVID-19 pandemic.

Venquela

lt.tan
AN

t
B

Bolivia qlt
Fiture l. Map ot the states ot Amazonas and ParA in Brazil and thei! neighboring states and inte!-
national borders. Reproduced Irom http://www.geographicSuide.net/america/brazil-map.htrn
(ac.essed on 15 February 2021)-Adapted with permission fmm copynSht O Gengraphi. Guide -
World in Pictures.

An important starting point for the present work is to define what is the most appro
p ate parameter to use in the comparisons. The number of cases per million peoPle is a

rate that is frequently reported for comparison purposes, but the testing practice of differ-
ent countries and states to identify cases may vary 124,36,34. Other parametert such as

inJection fatality ratio and case fatality ratio are other relevant measulet but they depend
directly on the testing plactices to identify cases, which uzually are not uniform and vary.
In the case of Braz il, the testing practice to identify COVID-l9 cases varies fiom state to
6tate and al6o betwe€n municipaliti€s in th€ 6ams 6tate, 5o using a palameter 6uch as the
case fatality ratio to compare states may not be very appropriate.

Epazll I
I

rd

Although deaths per million people is a crude rate, many consider it a useful com-
paratot [24,36,37). As pointed out by Fitzpatrick [37], although some COWD-19 reported
deaths include just those tested positive, which is mainly the case in hospitalized patients;
other reported deaths include those where COVID-19 is regarded hithly litely, without
confirmation. Despite the possibility of doubt in some circumstances, in the case of Brazil,
the number of deaths by COVID-I9 pe! million people is the parameter that may be more
appropriate for comparisons between states and municipalities, because the statistics of
thc populotion i3 wcll pcrformcd by a fcdcrol in3titutc (lnstituto Bro8ilciro dc Ccogrofia c
Estoti3tico IBCE) 3incc 1938, ond, occording to a fcdcrol rctulation (Art. 7/ of Low No.
6015 of 15 Dsemb€r 1973), th€ dcath tu an gv€nt in which a phyrilclan ls resporuilblc for
certifying the cause, arld a death celtificate must be issued in a civil registration oflice,
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before burial. Only in cases whe.e there is no physician, two qualified persons who have
witnessed or verified the death can inJorm the cause. However, the Ereat maiority of the
municipalities in Brazil have physicians, which are paid for with the support of the mu-
nicipalities, the states, and the Brazilian Unified tlealth System (Sistema Unico de Satde-
SUS). Despite the possibility of doubt in some cases of highly likely COVID-19 deaths,
without confirmatior! it is probably that these cases in Brazil may be distributed evenly
amon8 the municipalities and states of the regions, and not concentrated in certain mu-
nicipalities and states (of the region). Therefole, takinS into account all these reasont it is
appropriate to assume that the municipalities inside the regions of Brazil have reasonable
uniformity in the criteria for the notification of the COVID-19 deaths of the Patients. In
additior! it is worth comment that the notifications from the municipalities are what 8en-
erate the data for the states and for the country, which appear daily in the released statis-
tics. All things considered, the number of deaths per million people is the parameter that
will be used in the compadsons of the present work.

2, Materials and Methods

The daily deaths of COVID-19 in Brazil and other statistical data of the Pandemic are
provided by the municipalities and thc states, and compiled by the Minishy of Health,
which provides a spreadsheet in a CSV format available on its website
(https://covid.saude.gov.br/ (accessed on 15 March 2021)). The File 51 used here was ob-
tained on 15 Ma.ch 2021, and is reproduced in the Supplementaty Materials. [t involves
daily data since 25 February 2020 of the country, of the 27 federation units (26 states and
one federal district), arrd of the 5570 rnunicipalities.

As the present work involves the r\)trlrtry and the federalion ur ts, it was sufficie[t
to take the first part of the above spreadsheet and expolt the content of this primary data
to the File 52 of tfuee tabs created by the author, which is available openly in the Supple-
mentary Materials for those who are interested. This spreadsheet contains the primary
dats, the determination of the u6eful parameters, and the data u6ed to make the graphs.
ln the part of pdmary data, the colurrms of interest in the present study are regiorL state,
tlxle, ruPtrlrrlirrr r, rr |rr rr rul,r hrl rI rrtlr ,, rr ri Lloily dc.:thr. Othcr tolumnt cuch at: lcctlrllu-
lated eases, rLew eases, rrew rer.uvered c".*, arrJ fulluw-u1-, werc rrut useJ lrcrc,
but may be of interest fo! other works. The averages of deaths per day were calculated on
a 7-day basis, by taking the data of the considered day arrd the six previous days. The
dctails of how thc data were worked out in thi6 6pread6heet are presented in Appendix A
in the first thrce pala8raphs.

The graphs were made in the Excel File 53 of 28 tabs, which is also available openly
in the Supplementaly Materials for those interested. This spreadsheet provides graphs of
the country and all 27 federation units in a suitable resolution. Appendix A, in its fourth
paragraph, provides details ot huw the data were wurked oul irr tlru spreadslreet. tlre [rg-
ures with the graphs sliown in this work can be compared with graphs, normolly of lower
resolution, provided daily by the Brazilian press through the "Cons6rcio de Veiorlos de
Imprensa" Frrr exarrrplc, llre webpages rrt Urrl arrr,l (jlrrbrr, wlticlt present daily statistical
graphs of COVID-19 for the country and the federation units, are indicated in the lefer-
ences lJU,Jyj

3. Results and Discussion

As shown in Fi6r,re 2, Brazil suffered the first wave of COVID-19 outbreal between
March and 10 November 2020. The period of hi8hest mortality of the filst wave occurred
between the end of May 2020 and the beginning ofSeptember 2020, with the maximum of
the 7-day averate daily deaths occurrin gon25l:uly 2O2Ot 1097 deaths per da, which cor-
responds to 5.1 deaths per day per million people. The second wave of the pandemic be-

tan on 11 November 2020 and is affecting most states. lt is worrying because the mortality
rate now, in March 2021, is significantly higher than that of the maximrrm of the fi.st wave,
and it is mainly related to !rew, urore LulrtaS,iuus, varidrts uI tlre virus {11,40], arrrl also to
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reductions in the measures of prevenhon. In February 2021, the 7-day average daily
deaths was 1000-1200 deaths per day (4.7-5.7 deaths per day per million people). In March
2021, the mortality rate is increasing steadily; on 15 March 2021, the 7-day average daily
deaths has reached 1841 deaths per day, the highest in the world at the moment (in abso-

lute value), which corresponds to 8.7 deaths per day per million people.

covlD-19 oaily Deathi -.- 7-day Avere8e Dcaths per OaY
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Fiture 2. Daily deaths and Tday average deaths per day of COVID-19 in Brazil from 01 March
2020 to 15 March 2021. The deaths per day per million people canbe found using the secondary
vertical axis on the right.

As shown in Figure 3, during the month of May 2020, Amazonas arld Pard exPeri-
enced stront fi6t waves of COWD-19 outbreak. The maximums of the 7-day average
daily deaths reached 66 deaths per day in Amazonas on 9 May 2020 and 149 deaths pcr
day in l'ari r.n 25 May 2U20, wldch corresporrd tu 15.7 ard 17.1 deaths ptr tlay per rttillir:n
peoplg respectivel],. The difference in the daily deaths per population was only-97o, and
thcrcforc thc two statcs wcrc quitc similar bccausc thc ratio 15.7117.7 - 0.92 - 1.

In that situation, in March-May 2020, each state and the municipalities separately
adopted measures to contain the pandemic, because in Brazil the Supreme Federal Court
has decided that the muricipalities, the states and the federal tovemment have autonomy
of action, in their respective jurisdictions, to combat COVID-19 [41]. In general, the mayors
and governors implemented partial lockdown in some cities and sutgested measures of
prevention such as those mentioned in Section l. However, the govemment of the state of
Pari had a different additional attitude because: (1) a private healthcare plan operator
(Unimed Betdm) was with successful results with early ambulatory keatment dispensing
medicines such as those mentioned in Section 1 to their patients upon PrescriPtion from
thelr physlctans [42]; (2) sr.rme municipalities, strclt as AIui, were alreatly acquirirrg, suelr
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E

medicines I43l: and (3) the munici pality of Ourilandia do Norte (Center-South of Pard,

BRAZIL

33.1 thousand people and HDI of 2010 = 0.624) was also with succ€ssful results with early
ambulatory treatment dispensing medicines such as those mentioned in Section 1 to pa-

tients upon prescription from their physicians at its municipal public healthcare unit [44].
On 21 May 2020, the state goverrunent of Pard, as documented on the official state aBency

{451 and in the press [46]. acquired hundreds of thousands of capsules of medicines for
covid-19 to distribute to the municipalities in the state for use by people with symptoms
or a conlirmed diagnostic of COVID-I9. On that occasion it was informed that the effec-

tiveness of early ambulatory treatment for COVID-19 was not yet scientifically proven
and that the medicines could only b€ prescribed by physicians if they so wish; it was in-
formed that the maln role of the state govenulrertt oI Pati was tu guararLtee [lre su;rply uf
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the mcdicines. A concise complenrL'ntary discussion of this issue is left at the cnd of this
section, supplem('nted with Appendix B.
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Fiture 3. Daity deaths and 7'day average deaths per day of COVID-19 in the states of (a) Amazo-
nas and (b) Par;i in Rrazil from I March 2020 to 15 March 2021. The deaths per day per million
people car be found using the secondary vertical axis on the right.

As demonstrated in FiBure 3, both states managed to control the first wave of
COVID-19 outbreak; however, Pard presented a much faster reduction after the maximum
of the first wave, not only in relation to the state of Amazonas, but in relation to all states
in Brazil. After the fi6t wave maximum, the state of Pard reduced the 7-day average daily
deaths by 83% in 46 days (from 25 May 2020 to l0 July 2020) and by 95% in 70 days (from
25 May 2020 to 3 August 2020), which is a remarkable result.

Some points can be emphasized in this matter: (l) The physicians of the public
healthcare svstem in thp 6tate of Pari Ftarted to know in Mav 2020 that thp proposed early
ambulatory treathent was working well for a private healthcare plan operator [42] and
for a municipality [44]; (2) the state govemment of Pard, which have made early ambula
tory treatment feasible by purchasing the medicines, has a great power of influence; and,
impo!tantly, (3) thc paticnts and thc municipalitics did not have to purchase and pay for
thp medi.incs-the statc qovcmmcnt of Par;i rlirl so ConcPqtlpntly, it is likply that thc
result obtained in I'ard (the best in Brazil) in deoeasing at the shortest time the maximum
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of the death ratps nf th., first wave nf COVID-'|9 orrtbreak may be due to the explicit sup-
port of the state government and the adhering of the municipalities and their Physicians
in the public healthcare system to the early ambulatory treatment. The role of early am-
bulatory treatment in the second wave is discussed latter.

As can be observed in Figure 3, the second wave of the COVID-19 outbreak has hit
d re stal.c u[ Arrrazurras sevelely. Flotu the lni.ldle of De.ellber 2020, Amazonas Presented
an increase in the daily deaths, which Srew sitnificantly in January 2021. The 7-day aver-
age daily deaths in Amazonas remained above 120 deaths per day (15.3 deaths per day
per million peopte) from 13 January 202i to 15 Fcbruary 2021, and thcn dccrcascd to 50

deaths per day o 27 February 2021 and then to 40 deaths per day on 11 Marcl 2021.

Mearwhile, its neighboring state, Pari, which had a first wave as strong as that of Ama-
zonas in May 202Q taking into account the populationq has been in a different situation.
In the second wave Par6 has presented a much smaller growth than Amazonas. The 7-day
average daily deaths in Pard increased from 13 to 20 deaths per day from I to 31 January
2021, from 18 to 45 deaths per day from 1 to 28 February 2021, and from 46 to 58 deaths
per day from 1 to 15 March 2021. The latter value corresponds to 6.7 deaths per day per
million people. Despite the fact that Pard is in a situation where the maximum of the sec-

on<l wave is rn-rt yr,l .lr,finprJ as in AmaTnnas, it may he rsefirl to make a comparison with
the current situation. In the second wave (until 15 March 2021), the maximums of the 7-

day averages of daily deatfu were 149.0 deaths per day in Amazonas on 4 Febnrary 2021

and 61 dcaths pr:r day in Purii orr 12 Mareh 20?1, wlrir:lr currcspond to 35.,1 arld 7.0 dcaths
per day per million people, respectively, Since 35.4/7.0 = 5.1 = 5, the ratio of the ma.\irnuuls
<.rf the 7-day avera8e daily deaths per populdtion bctweerl Adrazorlas anrl Parj has irr-
creased from abo t 1 to 5 ftom thp first wavp lo fhe seaond wave.

It ig rvorth commcnting on thc fact that thc rcduction of the daily deaths in Amazonao
from the middle of February 2021 is related to several measurcs of prevention and partial
lockdown in some cities that were issued from January-February 2021; mainly in Manaus
and its metlopolitan arca. Moreover, tlre vaeeirutiurr prugrarrr irr Blazi! wlricl started on
17 Jafil.ary 2V)7, is also contributing to part of the decrease, b€cause, due to the circum-
stances, the state ofAmazonashas rec€ived priority: 8.07yo of its population have received
the first rltrse hy l4 Marr'lr 2021 (alrrtost tlre dr)uble of the Brazil average,4.591") 147,481.
Older people, people with disabilities in care institutions, and health professionals have
beerr included in the priolity group arrd over 607" of indigenous people above the age of
I8 have received the first dose by 26 February 2021 [49]; and the indigenous of Amazonas
arc receiving a higher priority [50].

Since Amazonas has entered in a difficult situation during the second wave, and the
graph of the state of Pard has already been showrL it is instructive to observe the panorama
of the other neighhoring states of Amazonas (Roraima, A.re, Rondrinia, and Matn
Grosso). Figure 4 provides the grapfu of daily deaths and 7-day average deatfu per day
of Roraima, Acre, Rond6nia, and Mato Grosso from I March 2020 to 15 March2021.
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Figure 4. Dail), deaths and 7-day average deaths per day of COVID-l9 in the states of (a) Roraim4 (b) Acre, (() Rond6nia
and (d) Mato Grosso in Brazil from I Marci 2020 to 15 March 2021. The deaths per day per million people can be found
using the secondary vedical axis on the right.

Positively, new, more contaBious, va ants of the virus COVID-19 have been contrib-
uting to the situation in Amazonas and many states of Brazil in the second wave. Alt-
hough two variants have been verified in Brazil [40]u P.1 (B.I.f.28) and VOC 202012/01
(8.1.1.7), the variant P.l is the predomi.rrant [11,40]. In all likel.ihood, it is not a matter of
timing that the new variants in the second wave may reach Pard with the intensity that
Amazonas has been reached, since the second wave has already reached Brazil withseverity
(cf. Figure 2), and most states are presenting a hith increase in daily deaths. In the case of
Pard, the larger increases in the 7-day averages of daily deaths have occurred from 18 to 26
February 2021 arld from 6 to 12 March 2021, but these inceas€s are not as high as those of
Amazonas from 4 to 25 January 2021. Moreover, as showr in Figure 4, all the other neigh-
boring states of Amazonas (Roraima, Acre, Rond6nia and Mato Grosso) are presenting
accumulated mortality per population much larter than that of Par6. as will be detailed
in Table 1. As shown in Fi8ure 4, the situation is serious because these neiShborinB states
of Amazonas are presenting high daily deaths; therefore, it is highly tikely that the variant
P.l is one of the main causes of these significant increases in the daily deaths because it is
the predominant variant in Brazil [11,40]. On 15 March 2027 lhe 7-day average daily
deaths in the states of Roraima, Acre, Rond6nia and Mato Grosso were 9.3, 9.0,38.1 and
48.7 deaths per day, which corrcaponds, rcspcctivcly, to 1,4.7,10.1, 2i.? ond 13.8 dcaths
per day per million people. These values are, respectively, 12O"/., 51%, 318"/. a d 1O7y"

higher than that of Pard.

(b)
ACRE, e,rzil

(cl
RONDONIA,8,,.iI
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T.ble 1. Accumulated mortalities per population in the second wave of COVID-19 outbreak (from 1l November 2020 to
15 Malch 2021); and the ratios between the maximums of the 7-day average daily deaths in the second wave and in the
first wave (from I March 2020 to 10 November 2021)-tbr all states of Brazil-in absolute vafucs and in relation to the
state of Parii.
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State Abbr. Region Population

Accumulated Accumulated
Mortality l'€r Mortality Per
Population in Population in the
the Sec, Wave Sec. Wave (in Re-
(Deaths Per lation to the

Million l'eople) State of l'arii)

Max.7-Day
Av, Deaths

Per Day
Sec. Wave/

First Wave

Mar. 7-Day Av.
Lreaths l'er Uay

Sec. Wave/
First Wave (in
Relation to the
State ot Pari)

Rond6nia
Acre

Arrrazuras
Roraima

Pard
Amapri

Tocantins
Maranhao

Piaui
Cea16

Rio Grandc do Nortc
Paraiba

Pemambuco
Alaploas

Sergipe
Bahia

Minas Gerais
Espirito Santo
Rio dc Janciro

Sio Paulo
Parand

Santa Catarina
Rio Grande do Sul

Mato Crosso do Sul

Mato Grosso
C,oiris

Distrito Federal

North
North
Nurtlr
North
North
North
North

Northeast
NortllcuBt
Northeast
Northcost
Northeast
Northeast
Northeast
Northeast
Northeast
Southeast
Southeast
Southcnst
Southeast

South
South
South

Cente!-West
Center-West
Center-West
Center-West

RO
AC
AfuI
RR
PA
AP
TO
MA
PI
CE
RN
PB

PE
AL
SE

BA
MG
ES

RJ

SP

PR

SC
RS

MS
MT
GO
DF

1076

475
r 615

851

296
489
366
192

355

315

376

452

275
281)

38{t

369

539
647

529

706
76s
797

708
689

522
448

1.60

5.55

2.87

1.00

1.65

1.24

0.65

1,20

1.06

1.?7

1.53

0.93

L'J.94

1.30

1.24

1.82

2.32

2.61

1.79

2.38

2.s8
2.69

2.39

2.33

1.76

1.51

1.86

2.31

0.98
2.26

1.06

0.41

o.66

1.11

0.83

0.87
0.54

0.55

1.?4

0.31

0.68

0.55

1.50

1.59

o.77

0.80

1.31

2.91

1.90

3.68

1.40

1.',I0

1.54

0.54

1.68

5.68

2.42

5.55

2.61,

1.00

1.51

2.72

2.03

:.14
1.32

3.04

0.75

1.68

1.36

3.68

3.91

1.88

1.96

3.22

7.13
4.67

9.O4

3.M
2.70

3.77
1.33

4.12

1,796,460

894,470

4,207,774

531,181

8,690,74s

861,773
1,590,248

7,174,598

3,181,480
9,147,103
3,534,155

4,039,277

9,676,621

3,351,543
2,318,822

14,930,634
21,292,666

4,064,052

17,366,189

46,289,333

11,516,840
7,252,fi2
11,422,973

2,809,394

3,526,220
7,713,y0
3,055,149

BRAZIL BRA 2t1,755,692 550

Tu better cur[pare Arrrazurras alld Parii witll tlle loulltly arrd utllcr Iederation urrits
in the second wave of COVID-19 outbreak, sorne parameters of interest are provided in
Table I for all states, the federal diskict, and the country as a whole. The last four columns
of Table 1 provide the accumulated mortality per population in the second wave (from 11

November 2020 to 15 March 2021)-in absolute values and in relation to the state of Pard;
and the ratiobetween the maximums of the 7-day average daily deaths in the second wave
and in the first wave (from I Mar 2020 to 10 November 2021)-in absolute values and in
relation to the state of I'ard. It is worth commenting on that the data of these comparisons.
and those of othcr comparisons such as the ratio bctwccn thc acomulatcd mortality pcr
population in the second wave and in the first wave, can be found in File 52 of Supple-
mentary Materials, Because the second wave of the pandemic is still taking place, the ac-
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cumulated mortalitv increases everV day, espcciallv for the va ous states whele the aver-
age daily deaths is high or continues to increase. 'Ihe last two colurnns, which depend on
the maxlmum of the 7-dav average dallv deaths ln the second wave, may also vary ln
.as{,s whpre the maximrrm has not yet heen rf'ached.

The antepenultimate and the last columns of Table 1 demonstrate quantitatively that
the state of Pard is the best of the North region (where the virus variant P.l was first found
in Brazil [11,40]) in the fight against COVID-19. Moreover, Pard, even Iocated in the pres-
ently risky North region, has performed best against COVID-l9 when compared with
most states of the other regions, and with the countr), in general. Amazonas, l'ard, and
Brazil (as a whole) have presented (until 15 March 2021) an accumulated mortality per
populatiol i[ the se!-ond wave of 1645.296, and 550 deaths per million people, respec-
tively; this means that Amazonas and the country (as a whole) are presenting values that
are 5.55 and 1.86 times that of Pard.

It is instructive to complement the prospects offered by Figures 3 and 4 with a unified
panoramic view of the country, reBion by region. The graphs of daily deaths and 7-day av-
eraBe deaths per day -hom 1 March 2020 to 15 March 2021-are presented in Figures 5 and
6 for all states of Brazil and its federal district, grouped by region, following the same
order as in Table 1. The North and Northeast regions are shown in Figure 5, and the South-
east, South and Center-West regions in Figure 6. In both figures, there is a small map
showin8 the positions of the states and reSions. The country graph is shown at the begin-
ning of Figrrre 6, so that all relevant graphs can he sren to8ether in the same resolrrtion.

ti-Ei;e
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Figure 5. Daily deaths and 7-day average deaths per day of COVID'19 in Brazil and in the states ofthe North and Northeast
regions of Brazil from I March 2020 to 15 March 2021.
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Figure 5. Daily deaths and 7-day average deaths per day ot COVID-I9 in the states ol the Southeast, ljouth and Center-
West regions of Brazil from 1 March 2020 to 15 March 2021.
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Although it is necessary to perform futurc in-d('pth research to provide a more
grounded answer to explain with clarity the significant difference of the good rcsult of
Pard in combating COVID-19 in relation to that of Amazonas in the second wave (mainly
in January-February 2021, when the virus variant ['.1 was already Present in the North
region and in some states of Brazil), it is likcly that thc str()ng support of the Pari state

BoverAurertt, alter 2l May 2020, lol early aurL,ulaLoly tleatoreli(, tiray lTave played sotne

role in the good result. This inference is beinB nade because thc two neiShboring states
were similar in the relative mortality rates at the maximums of first wave, and in the sec-

ond wave they have presented significant differences, and the main difference of the be-

havior of the govemment of the two states, after 2l May 2020, was lhe strong support of
the Pare state govemment to early ambulatory treatment.

It is wolth cornmenting that since the municipalities in lJrazil have autonomy in their
jurisdictions to combat COVTD-19, some of them have supported early ambulatory tleat-
ment policiet while others have not. Hence, it is difficult to generalize sayinB that a givcn
state, as a whole, has implemented early ambulab$, treatment or not. For example, in the
state of Malaniao, the Regional Council of Medicine supportcd early ambulatory treatment
from the beginning ot May 2020 [51] with the medicines mentioned in Section 1, but the
state govemment of Maranhao did not support early ambulatory treatment. ln conkast to
other statet in Pard there is a clear message and action of the state Bovernment that was
passed to the population and to the municipalities. Most of the municipalities and the
physiciansof the public healthcare system in the state of Parri adhcrcd to carly ombulotory
tleatment after the difficult situation in May 2020, as it is detailed in Appendix B, which
also discusses why this was not followed in the state of Amazonas.

As said previorrsly in the discussion of the first wave, the measttres of prevention and
lrrk downs in April-M;ry ?0?O helpcrl thp et.t. nf Am.zoni< to r"dr'.F thc mort;rlity:rt
that time. However, relaxations in measures of prevention and the more contagious P.l
variant have caused the increas€ in the mortality in Amazonas from December 202O and
especially from the middle of January 2021, with daily deaths higher than in May 2020.
lhis situahon (with the more contagious virus variant l'.1) spread to the neighboring
states of Amazonas, but Pard was the neighboring state that has suffered the least, as

shown in Figure 4 and Table 1. This demonstiates that is very likely that the early ambu-
latory treatment implemented in the public health.are system in the state of Pard may be
one of the main causes for its relatively good results in the secorrd wove.

Bccau.c thc virus i5 still cnucing high mortolity in mo5t statca of Brazil, which intcn
sified in March 2021, as can be directly observed in Figu.es 5 and 6, measures of preven-
tion [1,2,4,5] such as social distancin8 and wearing a mask, among others, must continue
to be used; partral lockdown rn some cltres must also be 6sued, dependrn8 on the clrcum-
stances. The vaccines that were del,eloFed for COVID-I9 in record time [10,11] are a maior
advance for humanity and for the science, technology, and innovation of the 21th century,
and must be strongly supported by everyone. llowever, vaccinahon will not be so fast,
especially in countries with large populations and less technolotical development, be-
cause most of them have not invested in advanced purchase of a significant number of
doses. An additional difficrrlty is that in the second half of January 2021 the European

nounced some measures to restrict the export of vaccines [52,53]. The vaccination program
in Brazil started in middle January 2021, and by 14 March 2021 4.59% of the population
have received the first dose [47,48] (either Coronavac or Oxford/AstraZeneca). Two im-
portart researclrdevelopment centers of Brazil (lnstituto Butantan and Fiocruz) are pro-
ducing the vaccines by using ingredients from China and India. The federal government
and some state govemments are negotiating with other producers; there is progress but
there are also some difficulties to obtain large amounts of vaccine doses, mainly in the
next months. Therefore, early ambulatory treatment for Covid-19 may still be important
as shown by some groups of researchers [28,12-14]. The goal should always be to save as

many lives as possible. The aurhor considers that depending on the specific circumstances,
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similar comparisons can be made in other geographically neighborinB regions, involvin8
countries, statr's, and municipalities.

4. Concluding Remarks

Amazonas and Pari, the two largest neighboring states in Brazil, were in a similar
situation during the worse period of the first wave of CC)VID-I9 outbreak in May 2020,

and each state and the municipalities separately adopted procedures to contain the lirst
wave of COVID-19 outbreak, such as partial lockdown in some cities and used several
measures of prevention. However, the Pard state governmenL after 21 May 2020, started
a stront support to early ambulatory treatment in the public healdlcare system. The out-
come was that Parii presented the faster reduction in Brazil of daily deaths after the max-
imum of the first wave: the 7-day average deaths per day decreased 95ol. in 70 days (from
25 May 2020 to 3 August 2020).

Now, in the second wave of COVID-19 outbreak, the state of Amazonas faced a seri-
ous situation, mainly from the middle of january to the middle of February 2021; mean-
while, the state of Pard has presented a much smaller growth in the death rates, presentinB
an accumulated mortality during the second wave much smaller than that of Amazonas,
the other neighboring states of Amazonas, and also most of the other states of Brazil. The
accumulated mortality per population so far in the second wave of COVID-I9 outbreak,
(from 11 November 2020 to 15 March 2021) of Amazonas and Pard are 1645 and 296 dealhs
per million people, respectjvely. This means that Amazonas is presenting an accumulated
mortality per population in the second wave more thzm five times that of Parii, which is a
significant difference. Fortunately, this large difference is decreasing because Amazonas
has implemented several measures of prevention (mainly from January 2021)i the vac-
cination proSram, which started in late January 2021, is also slightly cutributing to de-
crease the daily deaths.

Although it is necessary to have future in-depth research to provide a grounded an-
swer to explain with clarity this siSnificant diffelence between Amazonas and Pard in the
second wave of CO\rID-l9 outbreak, mainly in January-February 2021 (when the virus
variant P.1 was already present in the North region and in some states of Brazil), it is likely
thit thc strclng support (rf the Pari state government, after 21 May ?020, to cnrly ambula-
tory treatment, and the adhering of the municipalities and their physicians in the public
healthcare system to early ambulatory treatment, may have played a role in the good re-
sult of l'ar6 ior conkolling CUVID-19 (even with the presence oI the virus valiant 1,.1) in
comparison with the states of the region and many states of Brazil. The comparisons of-
fered in the present work indicates that early ambulatory treatment is an option that
should not be a priori neglected in the public healthcare policies to combat COVID-19.

Dcpcnding on thc opccific circumotcnc.o, thc typc of compnrigon prcscntcd hcrc can
be applied, in a similar way, in other nei8hboring Seographic entjtieg such as countries,
sta(es, rcBior'$, alld lrrunicipalitiL.s.

Supplementary Malerials: The followint are available orrline at www$dpi.corrv1660-
46011181713371lsl, File Sl: provides the daily deaths and other statistical data of COVID-19 in Brazil

useful parametert and the data used to make thegraptLs. File 53:provides the graphs ofthe country
and of the fpdpration rnts of Brazil

[unding: Thir rescurr:h rc*:ivtld no flxtema] firndin,{.

Data Availrlrility Slateurel|.: The File S] of Strpplerrrentary Matcrials was ubtained online at
https://covid.saude.gov.brl (ac.ess€d on l5March 2021) Each day the spreadsheet is updated, ke€p
in8 the data of the past dates. The Files 52 and 53 o[ Supplementary Malerials were made by the
author as explained in Appendix A.

AcknolvlcdgE|cnt3: Thc outhor rvould likc to thank thc ononymou3 rcvicrvcrs for thcir ulcful com-
mcntr, which cuntributed 8rertly to thc implovcmcnt of thc final vcr:;ion of thc work. Thc outhor
would also like to thank the physician ladrcio Abrahao Ceconello for some valuable comments.



t7l
t,r /. t,.!,dr. R,5. Prl,h ll.nltlt2O2l,18.3371 14 of 19

Conflicts of Interest: The author declares no conflict of interest.

Disclaimer: fhe views (!xpressed in this manlrscript are those of the author, and they do not neces-
sarily reflect the position or the policy of the lederal University o( Espirito santo.

Appendix A. Details on the Spreadshe€ts with th€ Data/Parameters and the Graphs

As the complete CSV File S1 is exceedingly lonp mainly hecarrse it involves dai)y
data of 5570 municipalities, it is convenient to use a I'XT file editor to separate the suitable
part of the data that is the focus of the analysis, before opening this part in a spreadsheet
editor. As the present work involves only the country, the states and the federal district,
and not the municipalities, it was sufficient to take the first 10,783 lines.

The primary data contained in the above lines were exported to the Excel File 52 of
three tabs in the tab "CO-VIDBII_15mar2021-data-calc". The primary data is spread over
an area of 17 columns and 10,781 rows kept intact (from column A to Q). Two rows (306
and 327) of the original spreadsheet were removed, because they were repeating the date
of the previous row and the number of new deaths were zero in the original rows (306
and 327). Column It was left blank, and columns S, T, and U were used to place the nec-
essary data of the'graphs. Columns S and T provide the date and daily deaths and are
copies of columns H and N. Column U provides the 7-day average daily deaths, which
was calculated as 1,f of the sum of daily deaths between the day considered and the pre-
vious six doys. ns thcrc orc no deoths before 17 Mardt 2O2O, rhe 7-day average daily
dcaths from 1 March 1020 to 5 March ?020 wss tsken equrl to zero in colurnn U. [rom 7
March 2020 to the final date (15 March 2021) it was used the formula Un = (SUM(T(n -
5):Tn))/7, where n is the number of the row. For example, for row 13 (7 March 2020) it was
used U13 = (SUM(T7:T13))/7. The number of rows in columns S, T and U for the graph of
each federation unit is equal to the number of days between 1 March 2020 and 15 March
2021. For the country and each federation uniL the row correspondint to the initial date
of the graphs (1 March 2020) was used, from column V to AK to place the calculations of
several pararlletels of interest, such as the accumulated mort lity in.ach wa!.e of the pan-
demic. All mathematical operations are simple (addition, subkactiorf multiplicatiorL and
division) and can be seen in the formulas openly disclosed in the spreadsheet.

Two additional tabs ("Parameters-pop-2019" and "Parameters-pop2020-final") were
created to compile the results related with the parameters. The Parameters-pop-2o1g tab
was obtained by copying the data of the first tab from colurrn V to AK and fuom row 7 to
10,781, and pasting the data as "values". As the spreadsheet with primary data flom the
Ministry of Health provides population data updated in 2019, an additional tab, Parame-
te6-pop-2020-final, ra'as copied from the previous one, replacing the data of the popula-
tion of Brazil and its federation units updated for the year 2020 [54]. All parameters that
depended on populations were recalculated. Other columns were included in this tab with
several other parameters of interest. The data that appears in Table 1 were taken from that
last tab.

AII graphs were made in the Excel File 53 of 28 tabs. The order and the names of the
tob3 follolv thc ordcr ond obbrcviqtionc of thc atotca ond thc fcdcrol districl m ghor\.n in
Table l. In each tab, the columns from C to T, starting tro'l]. row 7, were copied from the

-File 

s2Jronr column
and the end date of 15 March 2021. lt is worth observing that a technical diJficulty was
found in formatting the dates contained in the primary data spreadsheet, therefore, the
dates that appear in column B of all tabs of File 53 were placed independently: the initial
date of I March 2020 of cell 87 was placed manually; subsequent dates from cell 88 were
obtained by adding 1 day to the previous day, for example, 88 = 87 + 1, urtil reaching the
row of the final date (15 March 2021). Thut the dates of the Files 52 and 53 exactly match.
The formatting of the ho zontal axis (containing the date6) rnd the occondcry vcrticol ixit
(indi.a ling lhp dealhs per (lay per rnillion Petrple), which apPear in the final gra['hs shuwn
in ligurcs 2,3,4,5 ond 6, wcrc madc acporotcly.
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Appendix B. A Discussion about the Main Reasons Ior the Municipalities of Pari and
Their Physician to Adhered to Eatly Ambulatory Treatment in the l'ublic Healthcare
System

To address this issue, five points are discussed: (1) Access of Patients to the Public
healthcare system and/or to the private medical neti,vork; (2) Main approaches of the phy-
slclans to the fiBt sylnpton$ uf COVID-I9; (3) Nectl [,.] a yrcstr iptiurr [rr, ter tain rrredi-

cines, and availability of the medicines to P vate consumers; (4) Acquisition of medicines
by the public sector; (5) Main causes for the municiprlities and thcir physicians to adhere

to early ambulatory treatment in the public healthcare system.
As already mentioned in Section 1, the states of Amazonas and Pari present similar

SES distribution. The majority of patients have medium to low SES, and they can only
have access to the public healthcare system, which is linked to the Brazilian SUS (Unified
Health System). A smaller proportion of patients, primarily those with high SES, may
have access to private physicians and/or to the Private medicai network, mainly d:rrough

private healthcare plans (health insurance).
ln general, two of the used approaches of the Physicians to treat the first symPtoms

of COVTD-I9 are: (a) to make exams and treat the l)atients according tu their sytrtplorrrs
because COVID-19 was a new disease and no medicine had becn specifically approvcd
by the control agencies (in the case of Brazil, ANVISA), and (b) to make exams and Per-
form early ambulatory keatment according to medical protocols established early in the
pandemic. lt is outside the scope of the present work to discuss these protocols. Approach
(a) usually involves the necessary lredical exatrtt sutlt as COVID-I9 tliagtlr-.rstic test, if
ovoildbla. Irrrrol mcdicohonr orc prcrcribcd to trcot thc tlmptomi, ruch o3 on ontipyrctic
in case of fever. The mediclnes li general can be purchased at pharmacles or, eventually,
made available by the doctor or the healthcare unity that the Pahent is attended. Most
paLienls do nol. progress to severe cases of the disease. I lowever. if the !.atienfs health
condition became worse, appropriate medical interventions have to be performcd. Somc-

times it is necessary to admit the patient to an intensive care unit in hosPital where inhr-
bation procedures may be required. Approach (b) usually involves the necessary medical
cxams, slrch as CC)VlL)-.19 dlagnosh. tcst, if availab]e, blrt an early ambulatory treatment
begins if the patient presents the first symptoms of the disease, accordinB to medical Pro-
tocols established early in the pandemic. lt is informed that such a procedure is imPortant
since part of the lests to detF.t COVID-]q takp spvpral days f^r thP rcsttlt to hc rplpasprt,

and many tesls give false-negative lesults [8,12,131. As mentioned in Scction 1, the medi-
cines that have bem recommended in scientific studies [7,8,12-14] are: hydroxycNoro-
quine, azithromycin and ivermectin, amonB others. lt is worthy to mention that it is out-
side the scope of the present work to discuss filst symptoms of the disease and the doses,
the effects, and the actions of the medicines, combined or not. Some critics of approach (b)
usually say that that there is lro eviderree tlrat tlre [redicines have any benefit at all states
uf COVID-I9 [10,55], and Ule patients can suffer ftom side effects from the medications

[55]. However, the researchers that support early ambulatory treatment say that it is not
possible to know, ,r 1)ri()ri, lrr)w the disease will develop in any pdrticular persolr, arrd it is
especially important startin8 the treatment as soon as passible at the first symptoms

l/,6,12-t1L DeCaUSe tnls lmProve rne comoaonS
that can be achieved (in terms of saving lives) outweigh the harm caused by possible side
effects from the medicines.

Conceming the need for a prescription for thL' medicines, in the beginning of the pan-
demic, only azithromycin, becaus€ it is an antibiotic, needed a medical ples$iption in
Brazil. HydroxycNoroquine and ivermectin were over-the-counter drugs that could be
obtained wjthout a prescription. However, shortly after the beginning of the pandemic, a

prescription was necessary to purchase hydroxychloroquine after 20 March 2020 [55] and
ivermectin after 22 July 2020 {571. The need for a prescription for ivermectin was revoked
on I September 2020 [58], but that tor hydroxychtoroquine is strll uuttrtarrred. Wrtlr regard
to the availability of medicincs, shortly after the start of the pandemic, the press, and the
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social networks, mainly messaging apps such as WhatsApp, reported the possibility of
using some medicines. sllch as those above mentioned, to combat COVID-19. It was also
reported that some of the medicines might not work and that they could cause side effects.
Even with the critical news, there was a great demand for these medicines in Brazil, and
the price of rwo of them (hydroxychloroquine and ivermectin) increased substantially,
and they were practically sold out in the pharmacies [or some months. 'l herefore, the pur-
chase of two of the medicine by patients individually was very restricted, even for those
who had a prescription and had financial resources to purchase them. The purchase of
these medicines by healthcare plan operators of the private medical network, such as
Unimed Beldm, was possible because the purchasc r,r'as made directly from manufactu.ers
or representatives.

Regardless of the pandemic, the purchase of medicines by the public healthcare sys-
tem for distribution to patients is particularly important in Brazil, especially for low SES
patients. In many cases, when public healthcare units do not provide the medications to
the patients, even with a prescription and the medications ovoilablc at pharmacics, many
low sES patients have financial difficulties to purchase them. In Brazil, public olganiza-
tions must make the prrrchase of medicines and ofhcr srnfrlics throrrgh a hidding process,
which rcquircs timc and work, in addition to financial resources. If there is urgcncy, as in
the casc of the begiming of the pandemic, the bidding process may be simplified, but the
public organization lawyers mtrst prepare and publish a document with grounded justi-
fications for the procedure, as the municipality of Afuii-PA did on 13 May 2O2O [43]. How-
ever, this is laborious and requires determination, in addition to depcnding on financirl
resources. The great difference of the state of Pard in relation to Amazonas and the other
states of Brazil was that the state goverrunent made the purchase process in a centralized
way for all municipalities in the state. The public healthcare system received the medica-
tions in their municipalities without having to follow the entire purchase plocess, which
involve bureaucratic issues, publication of documentt search for suppliers, payment and,
finally, the nlceipt of the medications.

In that situation of May 2021, with a high mortality rate, the physicians in the public
healthcare system of the state of Pard were able to choose the approach of early ambula-
tory treatment after 21 May 2020, because: (1) the results of the other approach were not
so successful (the number of deaths was increasing steadily); (2) the actions tbr COVID-
19 of Unimed Beldm and the municipality of Ourilandia do Norte-PA for their patient in
the beginning ot N{ay 2O2O 142,441was at incentive; and (3) in Par:i the medicines were
available and provided free of charge by the state govemment. [n the public medical
healthcare units of Pard, the patients received the medicines directly at the end of the
medical consultation; they did not ne€d to go to the pharmacy. The particularly good
practical result achieved from the fourth week of May 2020 in Pard gave credibility to the
early ambulatory treatment in the public healthcare system.

In Amazonas, early ambulatory heatment was difficulted in the public healthcare
system mainly because the state govemment did not support ea.ly ambulatory treatment,
and, therefore, did not purchase the medicines.
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Abstrach Over the past few decades, vitamin D has been lbund to play a crucial role in bone homeostasis,

muscle functron, oncogenesis, immrme response and rnetabolism. ln the context of the COVID-l9
pandemic, nr.urrerous rescarclrers llave tried to deterirrire tlre role vitarnirr D triglrt play iir dle irrutrule
rcsponse to the virus. The aim of this systenlatic review.tnd meta-analysis is to demonstrate that

preventive vitamin D supplementation can play a protective role in the incidence ofCOVID-l9, mortality

and adrnission to intensive care units (ICUs)- A comprehensive search on the PubMed/MEDLINE,
Sroput Cocharle and Coogle Sdrolar databases was perfonrred on '15 May 2023, and two of the audlors

ind.f'cn.lnntly rtrrncd thc lit.rirhrrc A..ffrrt mcnrlmr, wc.:rlnrlitcd rh. (-)d.lr Ritinr with thoi.
corresponding 9570 confidence intervals (ICs). The assessment of potential bias and the evaluation of
study quality wiu be conducted independently by two researchers. Sixteen publicatiorrs wele selected

for inclusiun in the metu-urulysis. Our firrdilgg ildicrrE thut vitdrrrir D sup;rlerrrentutiorr lus o protectivc

effect agalnst the lncldence of COMD19 ln RCT studtes (OR 0.403,95"k lC 0.218,0.74n, h the lncldence

of COWD-l9 in analytical studies (OR = 0.592,95"/.lC 0.4764.736) and in ICU admission (OR 0.317,

95o/.lC 0.147-tl.('80). Sut*qrrmt analyses were conduct.'d by tlT'e of srrhie.t treated (patipnt/healthcar"

workers) and type of supplementation (vitamin D vs. placebo/no treatment or high dose vs. low dose).

C\lr meta-analysis suggests a definitive and signincant a$sociation t'€h{,een the protective role of \.itarnin

D and CO\IID 19 incidcncc and ICU admi.ssiorr.

Keywords: vitamin D; COVID-19i prevention

1. Introduction
Vitamin D is a fat-solrrtrle vitamin and is synfhesized in the epidermis. Tn ordcr

to become active, it requires ftrrther metab()lic pr(x'esses. 'fltese prtx:esses (xrur irt thc
ver vla v a

R(.rved: 18January 202{

l<cvi.{d: 15 Fcbru y 2021

Atr.Di..l' 75 F.l'n,rn rora

hrbl'shed: 28 trebruaN 2u24

Copyri8ht @ 2024 by the authors.

Licensee MDI'I, Basel, SwilzerlMd

Thb ani(le is e open acc€ss article

dEtrLbuted 6der the tums and

.ondilonc of rhc Crci c Comont
Arrrihlrion (('c BY) li.cn* (hltps://

.reahvercIrmotu.orglLcenses/byl

4.0 /).

is 1,2S-dihydroxyvitamin D, which binds to the vitamin D receptor (VDR). The majority
of the effects of vitamin D are mediated by the VDR, which promotes the expression of
genes containing specific DNA sequences and is expressed in almost all nucleated cells [1].
The resulting interplay between vitamin D, VI)R and the promoter/repressor proteins
plays a crucial role in influencing bone mineral density, with its deficiency causing rickets
and osteomalacia in children and osteomalacia in adults. l he interaction of vitamin D with
its receptor increases the efficiency of intestinal calcium absorption from 10-15% to 3G40%
and phosphorus absorption from 60 to 807". Its deficiency causes a decrease in intestinal
calcium absorption and an increased parathyroid hormone (PTH) level. PTH activales
the transformation of preosteoclasts to mature osteoclasts, which dissolves the collagen

cc . O,;i,
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miltrix in bone and causes phosphaturia, thus reducing the mineralization of the collagen
rrratrix [2].

Vitamir D sufficiency is normally estimated by measuring 25 hydroxyvitamin D
(25[OH]D); however, the optimal serum vitamin D level for skeletal health is controversial,
mostly because the target may vary by stage of life and ethnicity [3-5]. The National
Institutes of Health suggest that the skeletal health of people with vitamin fi concentrations
below 30 nmol,/L (12 nglmL) is at risk for vitamin D insufficiency, whereas this condition
is also expe.ted tor the skeletal health of some people with vitamin f) concentration levels
of less than 50 nmol/L (20 nglml-) [6].

For other authors, the minimum desirable concentration for the skeletal health of
vitamin D ranges between 70 and 80 nmol/Ll7l. As approximately 3 percent of the human
genome is under the control of 1,2s-dihydroxyvitamin D, the activity of vitam.in D has

been theorized to be involved in the reBulation of other systems, srtch as muscle function,
oncogenesis, immune response and metabolism. l{owevet since there is no clear evidence

in vivo regarding the potential advantages of vitamin D in the regulation of these systems,
the cstablishment of a definitive cut-off value for vitamin D levels is still under scrutiny [8].

In the context of the association between vitamin D and infection, it is imPortant to
note that a definitive correlation between the impact of diminished or elevated levels of
vitamin D and the occurrence or gravity of the infection remains elusive. On the other hand,
vitamin D has been observed to attenuate the activation of the acquired immune system, to
contribute to the synthesis of defensins, to be pivotal for enhancing the phagocytic activity
of macrophages towards pathogens [9] and to modulate the immune system resPonse by
regulatin6 the inflammatory cascade [10].

The overall effect of vitam.in D has nonetheless been under evaluation ir different
diseases. Currently, the main arcas of study regarding the role of vitamin D in the resPonse

to infections concern, to varying degrees, the respiratory system (COPD exacerbations.
tuberculosis, upper respiratory disease and COVID-19) [11,12]. Regarding COVID-19, there
is growing intcrcst in undcrstanding thc rolc of vitamin D in thc immunc rcspon c to thc
virus, especially givert i[u urtique role us a pu0tuger( euutP.rrcd to ut]rtr vir.rl fortrrs [lt.rl
cause respiratory tract infections [13-15], Based ern crrrrent findings, the role of vitamin ll)
in COVID 19 is shll undcr invcstitahon. Ihcrc cxict data cuPPortint thc ProPosihon that
adequate levels of serum vitamin D may confer protection atainst COVID-19 infections,
L,uLlr irr tsrrrrs o( irrLidErree .rrrd lirort.llity. Autlr['rs wlic, assetl tlts (c,rlel,iti(,tl lrave LeliP,l nrl
rrb:rervrrtituurl sttrtlir.r wlrr.r'r.ir v il,r rr rir r D L,vrlr,r1,l^r,rrrrtl lrotr:rlivrt {-\trll nftrl .rlitt.lrt)L-tll.r
for variables such as age, gender and comorbidities [16]. However, it is important to
highlight that previous research has failed to validate this hlpothesis, partially because
they discovered that vitamin D deficiency was secondary to other factors correlated with
a higher susceptibility to SARS-CoV-2 infection [17]. The objective of this current meta-
analysis is to examine whethsr tlre udrrrirristrutiorr of vitumirr D for uny purposc prior Lo

the onset of COVID-19 disease could yield a beneficial outcome in terms of prevalence,
complications and mortality. This will be accomplished by assessing studies that specifically
considered the adjustment of other variable$.

t l\r't-ri'lc 'n.l l\ro+h^.lc

This systematic review and meta-analysis of the literature was conducted and reported
accordlng to the Preferred Repordng Items for Systematic Reviews and lvleta-analyses
(I)RISMA) statement [18] to ensure the current standards tor systematic review report-
ing were met. The investigated question was formulated using the PICO methodology.
The population comprised patients or healthcare workers supplemented with vitamin D
before COVID-19 infection, with the primary outcome being COVID-19 incidence ard
secondary outcomes including ICU admission and mortality. The study protocol was
rc6istered on the ['RuSf'ERO database (reBistlatlon nunber CRLt 12023469817) u9].
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2.1-. Dulu SLtutus uttl Sutch Slrultyrl

A comprehensive search on the PubMed/MEDLINE, Scopus, Cochrane and Google
Scholar databases was performed for a combination of ke).words ("COVID-19" OR "SARS-
CoV-2" OR "colonavirus" OR "2019-nCoV") AND ("vitamin D" OR "cholecalciferol" OR
"calcitriol") using Medical Subiect Heading (MeSH) terms as vocabulary, according to the
National Center for Biotechnology Informatlon (NCBI) nomenclature and guidelines and,
where appropriate, a wild-card option.

7 ? Stl..tion of Studic^

Inclusion criteria were (1) articles with relevant quantitative details and information
on Vit D supplementation before a COVID-l9 diagnosis and its protective role against
COVID-19 infection, mortality and other clinically significant outcomes; (2) RCT, cohort,
cross-sectional, case-control and quasi-experimental studies were considered.

Exclusion criteria were (1) items not directly pertinent to the query string; (2) articles
not containing sufficient informahon on the relationship between vitamin D supplementa-
tion before COVID-19 infection and outcome; (3) articles not meeting the PICOS criteria
(P: patients and healthcare workersi I: patients or healthcare workers supplemented with
Vit D before COVID-19 infection; C: patients or healthcare workers who received the stan-
dard dose, a lower dose, no therapy or a placebo; O: COVID-19 incidence, ICU admissions
and mortality;5: R(- l; cohorl cross-sectional, case-control and quasi-experimental studies
were considered); all suclr articles were consequently discalded. No tiure filter or language
filter was applied. For further details of the search strategy, see Table l.

'lbble 1. Sealch strategy adopted in the present systematic review and meta-analysis.

Seafth
Shrlegy

D€tails

Sealrh string
("eUVlU-rv- Ul( "SAKs-Cov-2-' (JR coronavrrus' UK "zUI9-nLoV ) AND ( 'vrtamrn U UK

"cholecalciferol" OR "calcitriol")

P (F.1hcnts/lof ulation) Petients aJrd healthcare workers

I (lnterventlon/exposurc): Patients or healthcare workers supplemented with Vit
D b€forp COVID-19 inlection

Inclusion criteria C (comparisons/comparators) Patients or healthcare workers who received the
:ttondr.ri do!c, n Iownr doic, no rhcrflpy o' 

'| 
ploccho

( ) (LiutcoDre) COVIL)-19 Lrci.ierce, ICU adrissiurs ard uL!(lality

S (study design)
RCI, cohort, cross-s€ctional, cas€--control and
quasi-experimental studies were considered

Databases PubMed/MEDLINE, Scopus, Cochrane and Coogle Scholar

Exp€rimental shrdies investitatint in vitrc or animal models
Study design: editorial, commentaries, expert opiniont letters to the editor, review articles, original

non-prospective studies and articles with insuf6cient details
Exclusion criteria

Time 6lter None (f.om inception)

IanAragP filter None (any IanSuate)

2.i. Drtlu EtlrucliotL and Risk ol Bhts Asscssrcrl

Two authors independently screened the literature. Any case of disagreement was
solved by discussion until consensus was reached. After the ful.l test review, the papers
included were retained for data exkaction,

Data for the meta-analysis were extracted from the studies included by means of a

stardardizcd documcntation form. The parameters extracted were the surname of the
first author, the year and country of publication, the type of study, number of deaths, ICU
adtirissit,rr, lerrgllL uf stay, et Lclol.r acl real irrIubatiurr, rrurrrLcr oI COVID-19 irr[tr:[iorrs, ag,e,

se.r<, lype uI eurrtparisurr perltlutetl i]r tlre study (i.e., vitaltirr D supplerrterrtaliorr vs. rru
treatsnent; high-dose vs. low-dose vitamin D supplementation: vitamin D vs. placebo);
duration of intervention; amount of vitalni! D supplemented in the treated group and
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whcre available also in the control group; number of patients enrolled and their subdivision
in the subgrorrp.

As effect measures, we calculated the Odds Ratios with their 95% confidence intervals
(CIs). The assessment of potential bias and the evalrration of study quality were conducted
independently by four researchers employing distinct assessment tools tailored to the
specific study design presented in the paper at hand. Specifically, for case series, we
employed the "National Institutes of Health (NIH) quality assessment tool for case series
studies". For papers presenting cohort or cross-sectional studies, we utilized the "National
Institutes of Health (NIH) qualiiy assessment tool for observational cohort and cross-
sectional studie's". In the case of case-control studies, we employed the "National lnstitutes
of Health (NIH) quality assessment tool for case-control studies" and for the RCT, the
"The National Institutes of Health (NIH) quality assessment tool of controlled intervention
study" [201. Any disagreement was solved by consensus.

Ten studies were classified as "good" [21 29], six as "fair" [30 35] and one as "poor" [36].

2.4. S tatis tical Analy sis

Data synthesis, both qualitative and quantitative, was undertaken by a pair of re-
searchers. Any inconsistencies or discrepancies encountered during this process were
diligently resolved through direct confiontation and contributions from all the researchers.
For the meta-analysis, we employed STATA SE 18, a robust statistical soffware package.
DurinS the meta-analysis, we also rigorously assessed statistical hetero8eneity usinB both
the /2 statistics and the heterogeneity x2 test. Heterogeneity was deemed statistically signifi-
cdnt when the p-value (12) was <0.1. More specifically, we established that Ir values of 25%,
50% a-rld 75% corresponded to low moderate and high levels of heterogeneity, respectively.
Irr insLances where hetelogeneity reached a signilicant level,,,lassifierl as eillrer rrrotlerale
or high, we employed a random-effects model for the meta-analysis. In the case of low
heterogeneity, a fixed model was used. The results of our shrdy analysis will be presented
using summary outcome and effect measures.

The ORs of the meta-analyses were deemed significant when the confidence intervals
did not contain the value "1". A narrower confidence interval than that of the individual
sl.udies indica tes less inrprecision.

To identify sources of variation, further stratificahon was performed with respect to
studl'quality. ln addition, in the sensitivity analyses, ttre stabilitl'ol Lhe pooled ealirnirte
with respect to each study was investigated by excluding individual studies from the
analysis. Possible publication bias was visually inepected by means of a funnel plot.
If asymmetry was detected by visual assessment, exploratory analyses using trim and/or
fill analysis were performed in order to investigate and adjust this. ln addition, the
probability of publication bias was tested by means of Egger's linear regression, with a

valuc of p < 0.05 bcing indicativc of publication bias.

3. Results

A total of sixteen publications were inclucted in the analysis (Figure 1). Among these
publicfltions. tfucc [?4,?6.?q] fciltrrrcd twn shrdics. cach ln totnl. scvcn RCTs wcrc cval

seven RCTs 121,23,25,28,29,35,361, five were conducted on HCWs [26,29,35,36], while the
othcr two focuecd on poticnts. Among thc fivc RCIr conductcd on HCWS, four com-
pared a population undergoing vitamin D treatment with a population not undergoing
treatment 128,29,i61, while one compared a high-dose vitamin D regimen with a low-
dose regimen [35]. As regards the two RCIs perlonred orr patients, ole corrrpared a

treated population with an untreated one [23], and the second compared a high-dose
regimen with a low-dose regimen [25]. All studies conducted on HCWs were performed as

RCT!. TLre remailiilli ei;iht arralytical studies evalr.ratetl llre iru-iderrce o[ vitarnirr D supple-
mentation in a patient population. Three analytical studies assessed the ICU admission
rate 122,?7,371and eleven studies evaluated mortality, with ten being analytical and one
being an RCT 121,22,21,26,27,3V32,341.
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(n: 152)

6t!dri. ncrudcd,n rncro onovc't
(n = 16)

Figure 1. PRISMA 2020 flow diagram of study s€lection, indusion and synthesis [181.

The mail characteristics of studies included in the meta-analysis are presented in
Table 2. In addition to the previously discussed features, such as study design, type of
porticipants (patients or healthcsre workers) and different treatment types, Table 2 provides
information on the setting of each study, along with the number of participants, age
(mean 1 standard deviation or median and interquartile range (IQR)) and sex (in absolute
number and percentage). These details arc further subdivided into the group that received
vitamin D supplementation and the control group.

Table 2. Characteristics of studies included in meta-analysis.

Rccodi 
'd€nr'n€d 

ko.n
Oalabas€. (. = 1635)

(. = i6s2)

F

I

Reponr s.rrllrl lor rel,evar
(.; 210 |

Repons assessed lo. orlg,br y Be.u6 Or uirrr.trdd {r F.r

Ihd.l.u'lgltid.ron.lo,ld6.u

R.odt rd!a:od. in. l2t

I
I

vitdi. D Suppt.d.nr:d@ Gbsp
Sru.ly D.rirr! s.nina Lni.ipul!

.1r1.,20201?ll
Qai.rFri5atrl wilh
Grcpdriv. .ou6hor of 29 88 (87 93) ,(31.0) 32 88 (84rr) rr (s9..)

.r. .1.,20@ I22l
@.0

(59.0-75O) 7 (35 8) 61.0
123 (62.a)!9 (s6.ll.6.0)

la.
.r .1., 2O2r Ilt I

CrcelcEon.l,sp:h Prbots )89 62(!2.8) roTa 63.2 + r53 63{ (58.8)

.t.1,2@l 110!
PdP.ctlw Cohon, IEIy Prbat3 20 ,a

.r.1.,202t I32l

20r l!rl

6881106 16 (42.1) 152 70.5:! 13.1 r{l (493)

3Ailcuv-2Pnfl.n!. (-oh.d, I ls^

.i.1,2@l ,L, 6257 2656 (t2.5) IzJOI m.7 t 14.7 5319 (112.5)

.1.1.2o]2
S,H,
I?3I

17.2?A 6117(!54) t7)23 aa.9 + 13.4 6137 (3s.a) SAiS-CoV-2
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Teble 2. Conl

vlt.nin D 5uppl.6.nt.rio! C roup

ll,l1a, 79,@7le1.(,)

R.l.M@ Sru.ly Dsia!, S.rdn8 Ptrri<lPet

R.tdrrs-tircoho(, po!.nu

.,*fftf ..-". 
".-" ({ l)

!3,116 :4,lto l8r:)
.i,1.,2022

J,B.
l2rl

63 61

er rl,2022l2rl RCI, tn(
{50.2-68 5) ,rHr., '"'"" "o"t*l!St''

35 :t 2 6 0s.0) CO\rlD19 Incid.d.rr1.,2022
IL, 38 60s.8)

l@3.3 700+ta0 17.c76(t6.51 2t6,645 m01ll6 3521t2 (16 3)

et!1.,2022
t.
l?61

ry,703 68 8 + ra 9 29,a74 (2) 9) 58 31 rs.l 59582 (22.1) Morl.Lity, COVIB19

7072
F.t.l - Rdbffibv.Cohod,
lr. t

t6277 \109\ 102 (63 0)

er.1,20221361
RCI, UsA 55[2r.5)255 131(22.4 COVIDI9l,rid.re

2@21231
16 0 (Hl) 390(31--r8)

13 r7tr5) t2 23 (5r 3) COVID19lmidm
Ibrt!.n8o't!,

ru(rJ.j) c[,vlulr ri\ a\.

NA = not applicable.

Finally, the outcomes (COVID-19 incidence, mortality and ICU admission) for each
irrcluded study are reported. Globally, as ildicated in'lhble 2, COVID-19 incidence was
assesscd in thirtcpn shrdics, mortality in clevcn shrdier ancl intensive care unit admission
in only three studies.

Table 3 provides details on the amounts of vitatlUrr D adrnirristercd arrd the type of
conrparison used in the two treatrrrerrt arurs (irrtervention arrd control) for each study, where
available. The precise amount of vitamin D administered was available for 15 out of 19 stud-
ies and was reported in IUs (International Units), mg (e.g., 1 IU is equal to 0.000025 pg) or
pg (e.8., 1 IU is equal to 0.025 pg). The frequency of vitamin D administration varied, with
some studies using daily, weekly or monthly dosing. [n 4 out of 19 studies, the amount of
vifamin D adminictcrcd wnr not rcportcd, and in two strrdics, thc vitamin D molcculc was
not mentioned.

The doses of vitamin D (cholecalciferol) administered as IUldaily werc 5m0, 4(n0,
3200, <1m0 and 400; those administered as IU,/weekly were 50,000 and 5500; and those
administered as IU,/monthly were 100,000, 90,0m, 80,000,52,W,sO,W,25,000 and 10,000.

The doses of vitamin D administered as calcifediol werc 54,000 IU,/ montNy, 0.266 mg/monthly
and 250 prg per dose. Ergocalciferol (vitamin D2) supplementation was only reported in one
study. CalciEiol supplementation was also reported in only one study.

In 14 out of 19 studies, the control group did not receive vitamin D supplementation.
In 2 out of i9 studies, the control group received a lower dose of vitamin D (2000 and
800IU/d), artd irr 3 uul. u[ 19 studies, [lre currtrul g,rcrup received a placel-ru.

Additionally, Table 3 presents the number of events as absolute numbers (r/N) and
percentaBes (%) for each alalyzed outcome in both lhe intet-vention arrd conhol groups.
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3.1. Eridence fton RCT5ofl COyID-19 lnfcction Risk

ln the seven RCTs considered and assesser'i via a random-effects model, vitamin
D supplementation was associated with a decrL'asecl infection risk (OR 0.403, 95"/. lC
0.218-O.747) despite substantial heterogeneity among the studies. Among the seven liCl's,
five were conducted on healthcare workers (HCWs) and were more reliable in terms of
heterogeneiry (Figure 2).

Trc.1i1.cnl
Ycs No

C,r'rl'ol Occ5 rrlro
rr lr,95'; Cl

\.'l(itqlrl

t'; lFirsl aulhor, yoa-r

RCT 3ludio. on patlent!

Jcrrl,.le OA et al 2022

Bn;n!c,l Sll et ill 2022

llelcrorene,ty / =0001c. ll = t 0(-)

Lrsro, l] -0 O(li--O€J p-03t
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RCT studlos oo HCWc
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Figure 2. Forest plot of randomized controlled trials (RCTS) conducted separately on healthcare
workers (HCWs) and patients, as well as collectively [23,25,28,29,35,:]61.

In the RCTs performed on HCWs, the overall reduction in risk in the population
supplemented with vitamin D was approximately 80% (OR 0.210,95% IC 0.132-{.332).
The level of heterogeneity among the studies was negligible (i2 = 5.80), and therefore a

Marrl.el-Haerrszel fixed-effa-ts uror.lel was used. Ll four of the five RCTs, the fDllow-up ti[re
frame was adequate (at least 6 months); the only one with a shorter follow-up (45 days)
was the only multicenter trial performed on HCWs. Vitamin D deficiency and insufficiency
prevalence was consistent among the studies that included its measurement in their design
(55 67% prcvalcncc of vitamin D dcficicncy, ?7 30% prcvolcncc of \.itomin D iruufficicncy
and 6-15% of sub.iects presenting Iorrnal values).

Four out of the five RCIs performed on HCWS compared vitamin D supplementation
with no treatment or dietary measures (treatment vs. no treatment). One evaluated the
effect of a higher dosage versus a low vltanun D dosage. l'he treatment vs. no keatment
analysis confirmed low heterogeneity among the studies and a higher protective effect of
vitamin D supplementation (OR 0,177,95% lC O.1044.301).
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Iicg.rrdirrg tlrc cffect r-rf vitarrirr D sup,plenrelltatioll oll Ilon-HCWs arrd registered by
IlCTs, there was no effect on the COVID-l9 infection rate (OR 0.963,95'l. IC 0.814-1.139)-

Tfus may lead to some uncertainty concerning the effectiveness of vitamin D supplemen-
tation in the general population. However, it should be highlighted that in the study by
Ilrunvoll, the treatment Broup was exposed to lower dosages of vitamin D supplementa-
tion (400 IU) in comparison to other studies. The combined low prevalence of vitamin D
deficiency in the study population and Iow dosage of supplementation may have resulted
in an absence of the effect of vitamin D supplementation.

Throrrgh the evaluation of the RCT results, we observed that vitamin D supplementa-
tion resulted in a benefit for the population when compared with a population not subjected
to supplementation (OR 0.307, 95% IC O.7274.739) (Figrrre 3), while this benefit was not
maintained when compared with a population subiected to vitamin D supplementation on
a reduced dosage (OR 0.730, 95% IC 0.505-1.055).
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Figure 3. Forest plot of randomized controlled hials (RCTs) comparing vitamin D supplemenlation

to no supplementation [23,28,29,36].

i.2. Epidence Irorn Analvtic Studies on COVID-19 lnfection Risk

Since these studies analyzed people who were administered different dosages of
vitamin D supplementation versus people who were not receivint treatment, thele was no
standardization of the intervention. Consequently, we found limited data regarding the
prevalence of vitamin D deficiency and insufficiency. Conversely, the analytical studies
we|e based o[ a grtatet' nuDrbel o[ patierrts arrd with lorrEer study tluraLitrrs. Tlre resultir,g,
meta-analysis confirmed the protective role of vitamin D supplementation (OR 0.592, 95%
IC 0.4764.736) despite high heterogeneity amonB the studies (I2 = 98.99).

3.j. Eaidence from RCT9 and Analytical Studies on SARS-CoV-2-Relaled Moltality
The only RCT evaluatin8 vitamin D supplementation prior to COVID-19 infection and

subsequent mortality was performed on 66 participants. People receiving vitarnin D (in
this case, a single bolus of 80,000 IU) had significantly lower mortality after adiustment for
all potential confounders. No other covariables were associated with mortality (OR 0.163,
95% IC 0.0.32-O.832).

Regarding the analytical studies, no association was found between vitamin D sup-
plementations prior to COVID-19 infection and relative mortality (OR 0.882,95% IC
0.667 1.765). Out of the ten studies included, only three demonstrated a protective ac-
hon of vitamin L) against mortality in mrrltivariable analysis. 11 rno.,,O be noted, however,
that some selection biases might limit the generalizability of the conch$ions drawn from
such analyhcol studrcs. ln scvcrq[ studrc:.r, rvc iound sigmhcant dr-tlcrcncca in thc populo
tions at baseline, despite overall homogeneity in terms of confounding variables between
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cascs ancl c()ntrols. lvlost stttdies were carried uul willruut ddcqudte ttiai.chinB between
cases and controls. ln partlcular, some dlfferences regardtng Bfull and age were found
in two studies [27,30], while differences between the prevalence of chronic renal insuffi-
ciency, cardiovascular disease and the Charlson comorbidity index were found in another
one [3] l. Just three studies performed propensity score matching between cases and con-
trols [24,26,3.1]. Irurthermore, a high level of heterogeneity was found in the meta-analysis
of the analytical stuclies (12 = 93.93)

3.4. Eaidence ftom Analytical studies on ICU Admissions

Three analytical studies evaluated the effect of previous vitamin D suPPlementation
and ICU admission due to complications of COVID-19 infection. The meta-analysis per-
fornred with the random-effects model revealed that prior vitamin D suPPlementation may
have a protechve role against ICU admission (OR 0.317,95% IC 0.1474.680) (Figure 4).
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FiBure 4. Foltsl plot deDrorEtratirg ability of vibn1in D supplemdtation to reduce ICU a,inissi cD In,27 )71.

It should be noted that among the three studies included, one study was based on
tryo poprrlationA rvith differenceF at traseline, while the other tivo rvere condttcted on
populatiors witlr a Irig,lr prevaL:rrcc uf vit.lrLirr D delicielrcy/insulficiency at baseline.

4. Discussion
IIl this meta-analysis of 19 studies, consisting of 7 RCTs and 12 analytical studies

encompassing a total ol 1.,262,235 participants, we aimed to assess the potential protective
role of vitamin D supplementation before COVID-19 infection in terms of the reduction
in thc incidcnce of COVID-19 lnfectlon, ICU admission and mortality. It Was possible to
evaluate the incidence of COVID-19 infection in 13 out of 19 studies, mortality in 11 out of
19 studies and ICU admission in only 3 out of 19 studies.

Both RCIo and analytical studies obsert ed a decrease in the incidence of COVID-19
infection in the populatiorr subjected to vitarnin D suppleDrentation. Howevet certain

and their monocentric nature may impact the generaLizability of iheir conclusion, while
the analytlcal studies showed a lack r.rf data regardilg tlte plevalertce uI vitatttirr D dc-
ficiency/insufficiency at baseline. Nonetheless, the data appear to demonstrate a pro-
tective effect of vitamin D, especially in populations with a high incidence of vitamin
D deficiency,/insufficiency and if HCWs are involved in the study design, presumably
demonstrating higher adherence to vitamin D supplementation during the pandemic.
An ilteresting finding that emerges from this study concerns/ in addition to the high in-
cidence ol vitamin D deficiency,/insutficiency in tlCWs, the protective role ol vitamin l)
even in middle-aged people. Even though this result is in line with the Eeneral consensus
ofliteratuedata[37-40],itshouldbeunderlinedthat@l
and that there remain some studies that have not confirmed the protective role of vitamin

----
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DJ)A1,42ll. In particulat in the study by Brunvoll, the overall effect of vitamin D was
neqligible. This may have been due to the low dosage of vitamin D supplemcnted in the
treatment grorrp and the low prevalence of vitamin D cleficiency in the stlrdy group.

Lr terms of the sevelity of COVID-19, it has been obsewed tlrat individuals receiving vi-
tamin D supplementation exhibit a lower incidence of serious complications and a reduced
requirement for intensive care, while no difference was noted in terms of overall mortality.
I! is Lhelefore con€eivable, thouSh not yet denonshable, that vitamin D snpplementation
may play a role in reducing the occurrence and complications of the pathology. However,
it should be noted that the initial benefit may not be substantiated in individuals who still
develop the pathology. Nonetheless, this conclusion is drawn from a small number of
studies, and for this reason we believe it is useful to carry out further studies and measure-
ments before being able to make concrete hypotheses. On the other hand, this conclusion
is in line with the majority of literature data [16,43,44], despite many atrthors expressing
concems about the lack of robust data from large RCT series [41,42,-15,.16]. Additionally, it is
important to hiBhlight that much of the evidence available in the scientific literature stems
from patients who received vitamin D after being diagnosed with COVID-19, which only
partially overlaps with the population receiving supplementation prior to the diagnosis of
the disease.

From this standpoint, Pal et al., in 2021 1471, found no association between the use
of vitamin D before the COVID-19 diagnosis with intensive care unit admission and/or
mortality (OR 0.71, 95% IC 0.16-3.03) in a subgroup analysis of only three studies.

Similarly, Beran et al. in 2021 [48] found, in a subgroup analysis, that there was no
association between preventive vitamin D sr.rpplementation prior to COVID-19 infections
and related mortality (OR 0.83, 95% lC 0.39-1.76). Although their analysis was conducted
on only five studies, they found the same conclusions as our study regardin8 mortality.
From this standpoint, ihe rolc of vifamin F) srrpplementafion and ils impact nn mortalify
in the context of different pathologies have been extensively studied. However, the con-
clusions of these studies are not unequivocal given the presence of issues related to the
riisease-attribrrtable mortality and the role of comorhidifies and conforrndin6 variahles in
population studies [49-51]. The potential protective function of vitamin D supplementation
in mitigating complications associated with COVID-19 would be of heightened interest due
to the potential decrease in hospitalization requirements within intensive care units. Ihis
reduction in intensive care demands could result in a consequential decrease in expenses,
antibiotic therapies and the emergence of antibiotic-resistant strains, which was commonly
obsewed during the pandemic and documented by numerous authors [52,53].

Limitatiofl

The main lirnitations of this meta-analysis concern the number of studies analyzed,
which, although being greater than the number of other meta-analyses on this topic, is still
not ample. However, it should be noted that the previous meta-analyses were also partly
focused on different aspects, such as the administration of vitamin D during COVID-19
infection and not before, like in our study. We should also point out that there is little
evidence from studies regarding ICU admission. The remaining limitations correspond to

several RCTs and, secondly, the retrospective nature of several analytical studies). Further
Lirnitatione of the studies are thc abscncc, in scvcral studics, of dato on thc prcvalcncc of
vitamin D deficipncy/insrrfficiency in the populafion at haseline and, finally, the use ol
vadous for"rnulations of vitamin D (cholecalciferol and/or calcitriol) at different closages,
which further complicate the evaluation of the effect of vitamin D supplementation, as
this is carried out at different dosages in populations with different rates of vitamin D
defi ciency,/insufficiency.

5, Conclusions

To the t'est of c'ur k:rc'wleclge, a str'rlgth ,.rf,.rrrr rfrrly lit,s in fhp fe.t thrt if is ttr.,
first meta-analysis conducted exclusively on studies that considered preventive vitamin D
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supplernentation in people not affected by COVID-19 infection. Prior to our investiBation,
as reported in the Discussion, only two meta-analyses, which mainly focused on vitamin
D supplementation post COVID-19 diagnosis, included subgroup analyses conducted on
vil.arrrirr D supplerrrer rl.atiotr pre COVID-19 diagnosis. We chose not to include studics ir
which vitamin D supplementation occurred following the diagnosis of COVID-19 infection
in order to evaluate the actual impact on the incidence of the disease.

Finally, the results of our meta-analysis seem to support the use of vitamin D, esPecially
in populations with vitamin D deficiencies, in the Prevention of CC)VID-19 infection and in
the prevention of related complications.
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COVID-19: from
hospitals to courts
Mi(hele u5uelli' raised two questions to
the international scienti6c community.
First, whether there were errors in
the management of the [OVID-19
health emergency in Lombardy, ltaly.
Second, whether having 20 regional
health service arross ltaly is useful in
controlling a pandemic.

The answer to the first question
will be usefulto medical science and
the civil conscien(e (by improving
the decision making process) in
Italy. Unfon'Jnately, the process of
a commission of inquiry is much
slower than thar of a pandemic,
and therefore it is unlikely that the
evidence gained will be useful durinq
this pandemic.

The answer to the se(ond question
is self-cvident. lJnfortunately, a

strong politi(al movempnt is pressing

to accentuate the transfer of fiscal
resources from the national level
to the regions where income is

produ(ed. lfthe tax income remained
in thc rcgion thnt produccd it, thcn
there would be no national budget-
This tran5fer would increase health
inequity, with an unfair burden of
this pandemic on people who are
disadvantaged: and an inevitable
negative effect on the health of the
population.!

ln the meantime, emergency condi-
tions have changed the traditional
way that doctors operate. lnten5ivists
who treat patients with COVID-19
have high levels of compassion
fatigue and occup.tional itr.3i;
they do not have daily contact with
the patients' relatives anymore
and can inform families only at the
end of therapy if the treatment has

not been su((essful.' The scar(ity
of intera(tion with relatives could
increase misunderstandings and the
risk of malpracti(e litigation, whi(h is

already high in ltaly.'We reasonably
expe(t that the pandemic. in addition
to many grievan(es, will leave many
claims for compensation.

we de(1..e no (ompetin! inrerests

Nicolo Mognovita, * Ftoncesco Chirico,
Angelo Socco
f ran(esco.(hiri(o@unicatt.it
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Author's reply
Ithank Nicola MagnJvitn and
colleagues for raising important points
reqardinq my Corre5ponden(e.'

I agree that the process of analysing
the pandemic through a commission
is slow, but (itizens deseNe to know
the results ofan audit. Some structural
problems within health management
existed before this pandemic;
covlD-19 only emphasised them.
Citizens nowal50 fully understand that
their regional vote affe(ts their lives.

Criticising decentralisation is valid, but
thc impl.mcntltion ofany law rhould
be analped before changing the law.

Within decentralisation, ltaly
foresaw central and regional quin-
quennial sociosan itary plans. The
pla ns define and prospectively
update the organi5ation ofthe health
sy5tem. The most recent national
plan was produced in 2006 and the
regional plan for Lombardy, ltaly, was
produced in 2010. Plans tor pandemic
preparedness are out of date and
have not been implemented.

Stress, qrievance, and suffering
can lead to conflict at every level.
ln Lombardy, hospital managers
have penalised some doctors who
stood up and spoke openly about
mismanagements. Accountability,
ownership, iran5parency, humility,
and admi55ion of mistakes by
politicians and managers can
powerfully de-escalate (onflicts
and are the first steps towards
improvement-

r am ,egional coun(illor of Lomba dy, presid€.t of
lEuropa/Rrdi.ali, .nd a me6b!,ofthe Reqional
(oun(il of Lomb.dy't COM0. l9 invetrigalia

Michele Usoelli
michele.usuelli@consiglio.regione
lombardia.it
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Tanzania's position on
the COVID-19 pandemic
ln a World Report about COVID-19

va(cine use in Tanzania,I local context
was not 5uffic iently considered
to fully understand the (ountry's
position on the COVID 19 pandemic
and its u5e of COVID-19 va((ines.
We maintain that the late President

John Magufuli understood the
severity of the COVID-19 pandemic,

which merit5 joint and (oordinated
globaleffons.

ln the carly month, of thc pandcmi<,

between February and April, 2020,
the Tanzanian Government qui(kly
implemented various WHO-re(om-
mended measures, and, as of
Feb 2Z 2021, the Minisrryof Health has

issued 15 guidelines. The government
decided not to implement a lockdown
be(ause that would have restricted
public access to health services,
especially for patients with chronic
,:ondition( likc trrhcrrlllosi< and
HIV infection, whi(h, in settings
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like Tanzania with large burdens of
infectious and non-infectious disease,

wor-rld have had severe effects.
Lockdown might have also prevented
citizens from working, affecting
households' ability to afford food r-rr

health care, pushing more people into
poverty.

ln February 2021, the government
reissued guidelines insi5ting on
WHO'recommended measures and
built lo(al capacity to produ(e per
sonal protective equipment. The
government has also adopted
complementary traditional remedies
that rrc thought to boost immunity.
lanzania harbours a rich diversity of
valuable medicinal plants and has
plans to build (apacity to intensify
research on alternative remedies
against COVID'19; 5uch efforts arealso
:,uppurtcrJ l.ry WHO.' Howcvcr, "urlr
efforts have been misinterpreted as

undermining rontrol measure5 against
covlD 19.

I he suspended use of the oxford
AstraZeneca COVID-19 vaccine
in South Africa and enrerging
SARS-CoV-2 variants raised concems
in Tanzania.r President Magufuli urged
the Minirtry of Health to conduct a

robust evaluation betore accepting
the use of vaccines in the country
ln an interview with the BBC, the
government's chief spokesperson
Ha55an Abbas reiterated that 'we
would like to see the accuracy

Iefficacy] of these vaccines fir:t.
Tanzania i5 not in denial of the
va(cines. but we think that it is not
the right timefor now...at some point,
yc5, oncc thcy [thc vaccinc5] havc
been clinically approved'.'

Tanzania embra(es vaccination
programmes and conristently shows
hrgh rm munrsatron coverage for
infants younger than 5 years.! We

uphold the spirit of workinq collab-
oratively with local and international
agen(ies in the fiqht aqainst the
rOVID-19 pandemi..
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Global health and its
discontents
A year ago, a grot-rp of us gathered
to reconsider how to build healthy
and equitable so(ieties.' During that
meeting, we reheaEed critiques ofthe
current pra(tice of global health.'The
COVID 19 pandcmic hae loid barc thc
truth in these <harges, highlighting
defi(iencies in the pursuit of equity
and in the capacity for multisectoral
a(tion-yet the pandemic has elso
provided inspiring examples of
effective national and qlobal public
health action. Afterthe 1918 influenza
pandemic, many ccuntries built new
institrtions, lawt, and pra.fiaes that
laid the foundation for modern pr.rblic

health As a glohal health commrnity,
we should not miis the opportunity

from thi5 crisis to reflect upon and
remedy our short(omings to better
support global health equity.

First, despite genuine desire and
goodwill, and the Paris and Accra
detlarations. gloLul health rerrrairrs in-
suffi ciently country-centred. COVID-19

has provoked impressive examples of
global solidarity, but it has also shown
that individual de(isions atthe national
level matter more for health than
regional and multilateral institutions
and mechanisms, includinq qlobal
health treaties and strdtegies. 6lobal
health practice often fails to fully
cngagc with thc individual contcxt,
policy cycles. and politi(al economy
of national health aod social sy5temr.
Too many globaltechnical and policy
do(uments provide insuffi cient direct
guidance and detail for national
rlcci:,itrrr rrr.rkcr." or arc pitclrcd.rl
the wrong level. The unpredictable,
short-term, feast-or-famine nature
ot overseas development assittance
for health has proved difficult
to improve. Yet navigating the
sometimes conflicting internal and
external incentives that qive rise to
this incoherence remain5 essential to
improving the utility. efficien(, and
equity ot global health eflort5.r

Second. COVID-19 has already
questioned and reworked the tools
of global health. Resolutions. spe(ial
sessions, high-level (ommi5sion5,
reports, frameworks, and global aaion
plans can still be useful, but too often
global health pra(ti(e i5 delivered
using the same means as were being
used many decades ago. COVID-19.
with its Iimitations on travel, has
shown that a strong physical presence

within countries is more important
than ever.' lnstitutions dependent on
fly-in. fly-orI mi<sions need to rcthink
their operations. At the same time,
COVID-19 has also shown how much
of global health travel, especially for
generic stakeholder meetings, can
he avoided, with henefitr for rfiff,
(ountries, andthe planet.

Third, COVID-19 ha5 brought to the
boil the already simmering dis(ontent

Mth€li(el(om Vol 397 Apdl 2zt, 2021 1941
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The COVIDI9 pandemic has exposed n'u,orgaps inour understanding oI the

transmjssion of viruses through the air. These gaps slowed recognition of air-
bome transmission of the disease, contributed to muddled public health
policies and impeded clear messadng on how best to slow transrnission of
COVIDI9. In padicular, current recom endations have been based on four
tenets: (i) respiratory disease trdnsmissiorr routes can be vic'wed mostly in a

binary marmer of 'dmplets' versus 'aerosols'; (ii) thG dichotomy depends on

droplet siz,e alonej (iii) the cut-off size between these routes of transmission
is 5 Um; and (iv) there is a dichotomy ilr the distance at which transmission
by each loute is relevant. Yet, a relationship betweefl these assertions is not
supported by current scientific knowledge- Herc, we revisit the historical foun-
dation of these notions, and how they became entan8led ftom the 1800s to
toda, with a complex interplay among various fields of science and medicine.

This joumey into the past highlights potent ial solutiois for bet ter collabomtion
and inte8ration of scientific results into practice for building a mole rcsilient
society with more souhd, far-sighted and effeclive public heallh policies.

l. lntroduction
The COVID-I9 pandemic has e\posed maior gaps in our undeistanding of respi r-

atory disease trarlsmission through the air. These gaps led to helem8eneous and
shifting transmission mitigation policies from governments and public health

oBanizations. what physical distance should be rttommended? What PPE

should be used by workers in high-risk settings? Should masks be required

among the general public? What types of businesses and activities should be cur-
tailed, and which should remain open? Part of the unc€rtainty around these

queshois is rooted in the dissonancr between the histoncal definitions of routes

of transmission and cljrrent understanding of how pathogens are transported

through the air. Traditionally, respiratory pathogens arE thought to spread
through: (i) direct ph)sical contact between people; (n) indfect contact through
contamihated objects called 'fomites'; (iii) spray ot droplets onto the mucous
membranes, often considered a subcat ory of direct contact tmnsmission; and
(iv) inhalation of aerosois.

During the first few months of the COVID-19 pandemic in early 2020, the
World Health Organization (WHO) and other public health agencies downplayed
t)i.e airbome or oerosol lransrnission route, ft<ognizi'r.9 it as a potential mute for
tmnsmission oniy during certain medical procedures such as inhrbation- Thus,
N95 rsspirators were recommende.d for hoalthcarc workcrs only drlring srrch
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pr()cedures but not lvhcn othcruis{' in terrcl ing tr'ith COVID-l9
patients [l I. By the end of March 2020, the Wl-lO posted on
sutirl rrrctlia, 'F-ACT: COVID-19 iri NOT airb(,me', rd said
tlr.rt statirrg ullrtrwisc was'rrri:irrfururatiurl [2]. NfuarrwLile,
the US Cenlers for l)iseasc Control and Prevention (CDC)
declared in March 2(120 that SARS-CoV-2 spreads mainly
'through rcspirntory droplets pmduccd when an infected
person coughs, snee:4cs, or talk6 that can land in the mouthe
ol rruscs oI pcople rvho urc nearby or possibly be inhaled
into the lun6s'[3]. Thc CDC did not begin using thewords'air-
bome'or'aemsol' to describe tmnsmission until October 2020.

As we willsee, thc differentiation betwee^droplets and aerosols

by the WHO is based on an arbitrary cut-off in droplet diam-
eter; particles larger than the cut-off arc considered 'droplets'
and those smaller arc considcred 'aerosols'.

Evidence that airbome tmnsmission was important began
emerging in Wuhan in late 2019 and early 2020. In partiorlar,
once fnll airborne precautions rverc irnplemented in hospitals,
thc number of healthcare' workcrs who became infectcd
drcpped dramatically [4.{1. Reports emerged in early March
of SARToV-2 RNA found on air handling vents in hospital
rooms [7,8]. Aruund this time, some began raising the alarm
locally and informalJy acmss various countries and insti-
tutions. A March 2020 IAMA arlicle [9) spc'cifically called
inb qu€stion such recommendations, givcn that thcy ovcrlook
thc well-established physics of respiratory emissiont where
dmplets of all sizes can be carried many metles within a

moist and hot turbulent cloud of exhaled breath. The inability
of contact tracing to distinguish between the dichotomous
chssfiotion of 'droplct' alld 'acrod' lDutcs is cvidunt \alEn
one incorporates such physics ot exhalations, lrr|m breathing,
coughing, tilking, eneezin8 or sinSing. Thc ,fdVL4 irticlc
called ilrto quqrtior the classiliratiol of FatEtnissict[ fl)utes
that, at the time, categorically asscrtcd forCOVIDl9 tobc'dro-
plct' l,:ased. It alru called for the need for maul.jng of both
healthcare wurkers and the general public as a rcsult. Mole
importantly, the authorand othprs called into qrrcAtion ihc f/p-
suaed lirll< between the I and 2 m physical distancing mle and
the drcplet size-based defrmtion of routes of respiratory dis-
easr transmission [10,11]. The ltnks between these notlons are
the focus ofthis article. Thry are c€ntral to the debates and dis-
agrcements that followed [12-l4l about the overall recognition
of the role of airbome transmission for COVID-I9, as raised in
.fuly 2020, by 239 scicntistu I13l in a lcttcr dircctcd to public
health agencies.

Throughout these debates, public health agencies have
gradually adopted guidance targeting airbome tmnsmission,
Ior example, rcgarding the need for universal masking as

source contrcl [15,15]. However. continued resistance to the
role of the arborne route ol transmrsston or misurlderstand-
ing of it in general, and for COVID-19 in particulal persists in
public health organizatiois and among teading officials
[17,18]. Such disagreements stem at least partly from misun-
derstandings induced by the very definitions of airbome/
aerosol transmission routes. First, droplet and aercsol trans-
mission arc currently defined on the basis of size: 'droplets'
arc considercd to be emissions lalger than 5 or 10Fm in
diameter, wheruas those smaller than 5 Fm ale termad 'ae(>
sob'. Second, droplets are as3umcd to follow a sefli-ballistic
traiectory and to settle within 1-2 m from th€ peBon who
reieased then. Yet, these thresholds are not consistent with
the physics of droplets and aercsols and the exhalatiol
cloud shaping their transport 19,14,-19-21). To undelstand

how ill-dcfinetJ nomenclahre can potentially Irinder scientific
ancl policy progress, it is critical to revisit the historical foun-
datitrn of these concepts. Only then cin we understand
lruw vdri(,us schuols uf tlought frorrr d i?ngl. u( slicrtific
fields, driven by differcnt trainings and dogmas (e.8. figure I ),
havc shaped our current knowledge. llisto cal events and
disparate perspectives have also sct up roadblocks to aligning
fundcmcntal notionc of public hcolth and cpidcmiology rvith
!-ulrerlt sciertilic undcrstnndirrg.

2. At the c0re 0f epidemics: transmission
The 1918 influenza epidemic prcvides a useful historical ana-
logy for understandin8 how a critical public health sihration
povoked interest in the transmission of infectious diseases.
On 14 S.ptcmher 1918, just a few days after the first civilian
influenza cases were rcported in the USA, a widely circulated
warning from Surgeon General Rupert lllue assefted: 'Mode
of transmission-by direct contact or indirect contact through
the use of handkerchiefs, common towels, cups, mess weat
or other obrects contaminated ftom fresh seqetions. Droplet
infection plays an important parf [22]. In the weeks that fol-
lowed, a more detailed statement fmm the US Public Health
Service elabomted on the warnings which rcfcrrcd to thc
rnodc ot trdnsmission in the headllne: 'People Should Cuard
Against "Dloplet lnfection"', with an explanation that
includcd mcasurcs to prcvcnt infcction: 'lnJlucnza is alwoyg
spread from pe6on to person, the germs being carried with
the air along with the very small dmpleLs of mucus, expelled
by cuughing or sne+zing, Iorceful talking, and the lilG by one
wlrtr already has the germs of the disease' 1231. The rec-
ommended steps to prevent infuction included mask-wearing
for all nrrrses and hospital attendants while near patients, get-
ting ft€sh air and avoiding crowded spaces, along with this
final rhyming rcmindcr: 'Covcr up cach cough and sncczc. If
you don't, you'll spread disease' [23].

The similafities in messaging around the COVID-l9 pan-
dcmic arc striking. Disscrnillation of Buidelines [rD!\ the
public hcolth scrvicc and syndicatcd columns in 1918 pro-
vided the public with erplanations of disease transmission
useful in daily IiJe. In 1918, as in 2020, howevet these expla-
nations had to stdke the right balance between distilling
complex and nuance.d phenomena, ensDring scicnfifi. a.fir-
rary and effectively conveying warnings to the general
public [24]. [n the case of respiratory disease transmission
via 'drcplets' versus 'ae!osols', this challenge continues to
be exacerbated by the fact that scientific understanding of res-
piratory disease tEnsmission is still evolvin& and that
funda .ntal ilrsiShts alE often lost ir lLi5tury, urrly tu Lre eycli-
cally re.discovered or re.interpreted.

3. The swinging pendulum of history: theories of
respiratory disease transmission

The mid to late nineteenth centuiy was a transition period in the
understandLng of lrfectlous dlsease tiarEmission, public health
pr,licy aurl i[Iwtit-rrr currtrul. The yrcvailiug urias[u thcury of
inlectious disease kaisntssion stipulated tlut diseases were
caused by nebrllous 'bad' ai4 it did not identify an underlying
causatlve agart and ouercd lltl.le basls lor L{ectiol cuntrul lBr-
ommendatioirs. While the competing germ theory predated
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Carl Flijgge

( 1847- l92l)

Louis Pastcur and Robcrt Koch, theircareful experiments in the
latter part of the nineteenth cenhrry helped elevate it ftom a nas-

cent theory to one with alear and actionable strccesses. Their
scientific apptoach helped germ theory gainsignifrcant traction
in the second half of the nineteenth century, as it pushed back
agaiist miasma thcory [25,26]. With the advent of germ
theory pubLic health officials in the late ninet€€nth and early
twentieth centuries started focusing on hygiene and sanitation
practices like handwashin& sudace disinfection, waste removal
and water purification. which had demonstrable successes for
inJe<tion control [27]. Yet at the end of the nineteenth cenhriy,
h:berorlosis (TB)-a major public health challenge-remaincd
poorly conholled.

3.1. Fliigge in the late 
.1800s

Against this backdrop Carl Fli.igge and his assistants in Bre-

slau, Germany, began breaking with the prevailing pamdigm
that TB was transmitted through the inhalation of fine 'dr.rst'

of dried tuberculous sputum resuspended in the air from spit
bowls, handkerchiefs or other obiects. ln a series of systernatic
and e(tensive experiments Fltgge-s team demonstrated the
pxistenre and effiaicncy of transmission via fresh exhalations
[28,29). They placed agar plates in rooms at variorrs distances
and heights hom talkin& coughin& singing and sne€zing suF
iects to determine the dis{ribution oI contamination in space

and hme. 'Ihey also establshed the infechousness of thc
collc<ted samples through transfection experiments on ani-
mals. Fliigge and co-workers made several key contributions
to the understanding of respiratory disease transmission.
Initially, their priDary locus was not on aemsols versus dlD-
plets but about showing that mate al freshly emifted
(sprayed) frour the rcspu?tory tract was arl urpoltant route
Dl lrnr\srri\si.'o ,r r',rrlrir{/ wrlh lh'' ilry 

'lrrsl' 
rolrlc ln I)al'h''rr-

lar, they emphaslzed that legular autlows indooF could not
easily rrrcel,a,,ir-ally L'eak up Ia,be volr.:rrre',rl drie.J s1,,rtur,
into fine du6l [28,29]. Second, 3nd contrary to rvhit ha6 latcr
been prcpagated about thef wo!k, they applled the term

Se,ninrl worl on eitabliihing
itrrtD'ld'!€ otrlopl€l-l in'qri'rlur,
dt.r* rssmision. with a r.am th.r

Foduccd m exlcrsiv. body of
s.'.ne on an, eir....nd dosr m.di!r.d
loures ofdiseas. tresmission. liis tcam

drscuskd fi. .ol. of D?. of.mission
(si.tinl. talking. coughiog. ctc.) on
dispc6.l distdcc. ext.nded susp.niion
&d &lay in *rrling ofdropl.ls. rclc of
indoor air md infecrioueress oi
dri.d m!.ous. Tb. 5 Fm sia is

m.ntion.d, Md rile.s of l-2 md.
discused with r.spe.t to.xhahtion

l'ioncdcd thc pbylica-bacd
d'choromiz.d v'cw of rBpnaro.y
d,sas. Emsmision hcld today.
spliniog rourcs ofnansmission i.ro ldSc
droplrts v.rsus sm.ll droplct! .o!r.s
(&rosoh or airbom. rourc) H. did
nor inroduc. thc 5 pm cubtl but rattu,
a lO0 Um s'ze cutoff b.t*en thc two llc
did oor linl rhedroplet sizcs lo

Lcadirg public hcdth ofhcid (Ch0piu) !.d lcrding
cpd.ouologist (unSmdr) wbo h.lFd stlrr th€
US CDC. Borh w@ 3Eof,t oppon ors of thc lotion
of tbc airbomc rcul. of trmsmission, with latc. E8r.r
i. dE coDErr of -ar?.i. Admiision by L$gmuir
of thc budcn of doctrinal' l.lchio8 on prblic
hcrlrh daision-mlkint ud thc impoltlrc. of
implovilg how to mdllrio th. cEmd stcpricisD
of tbc tu. sci.ntist (lear)ut, 1980).

Charles Chapin
( r 856-1941)

Alexander Langnruir
( l9l0-1993)
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'druplets' to ril rcspiratory emissions, irNspective of the tritial
droplet size or firEl constitution (dry or not) as lorg as the emis-
sions driC /rot yet settle on surfaces and as long as the emisgion
payload of bacilli was still active. For example, FliiSge's team

understood that it would take time for r€spiratory spray
emissions to seftle, and they waited for up to 5 h folowing
exhalations beforc rcmoving the plates for anal),Eis. Thus,
thei! rcsults and rcfelence to 'droplets' encompasg both what
we now refer to as 'drcplets' and 'aercsols/drcplet nuclei'

[28-31]. Third, air currerts can have a significant influence on
the range of the emitted droplets, and so conttDl measures in
the context of TB should include not just distancin& but also
vendlation, in addition to avoiding q)wdin8 [2829,31].
Fourth, they rccoBnized the notion of pathogen-specific
infectious dose to which they Linked thet r€cornmendatiorLs
of distancing and duration of o<posure in the conto(t of TB

[3233]. Others of the time, such as KoeniteD made clear that
rccommmdations should be pathogen-specfic [34]:

. . . If the pathogenic germs aIe seldom pres€nt in the mouth and m
small quantiti€a, as we may assume for the tirne being from the
tuberde bacili the dangs is ordy slight in short periods of time
with such patients. The pDbability of an inkion thm only edsts
for th6e people who ate constantly tn $e vlclnity ot *le si&
(families, narmw work moms). But iI we wele to leam [...] that cer-
tain typ€s of TB had partiorarly plsrtiftd bacili 1...1 as with all
oth6 dis€ases, in which large arnounts of pathog€ns tend to popu-
latc thc oral fluid, a 6c'!{ couthr, cvcn a fcw'shorp'wor&, Iwould
beJ errough to completely inie.t the at of a medium6ized rDom
and give evEry octupant dle opportunity to become infected.

As Fliigge's concept of dloplet transmission of TB gained
accEptalL.e iA the early twenticth century, the research. clinical
afld public health conrmunities appear til have rtrfi:cerl
llu8,gds elcornpassilg iruights to a sirnplistic interpretation
ihnt n,tly large vi$hle lquid dfl\tl.L< matter in TB. This intcr-
pretation was then exh-apolated to apply to other rpspirafory
div,,,ses, l(xr. l.irrally, it was tL*rl to chim that dirbc'me
rcutce of trnnEmirrion hod bcsn sholvn not to bc important.
Thls lnterprctation was also conflated with the idea that only

Willianr Wells
( r 88?-r961)

figure l. Contdbutions of key reseanher and public health offi(ials in shaping the undeBtanding of re$iratory infedion tnnsmission and infedon (ontlol strat-

egaer. Mildrcd Wells and (rctyl Mills, not pidured, also made key (ontributions to the field.
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liqutd dropkls that rapidly Iall to the ground are involved in
clos{..rangc transmission. Transmission for respimtory illness

would thus only occur over short dlstances of 1-2 m [351.

Yet, thc works of the Pliigiqe team were not so sirtlPhstic
as portrayed above and by others [36,371. niigge emphasized
that individual and environmental factors ( flequency of
coughing and number of droplets shed; number, age and be-

haviour of people in the vicinity of a patient; poor or cramped
housing) need to be taken into account to reduce trans-

mission risk and emphasized the need to keep a distance

ftom octiwly coughin8 patients l32l These more nuanced

messages seem to have been lost on public health officials,
most notably Chapin and tangmuir (figure 1), who forcefully
foo.rsed only on 'large', presumably liquid, droplets, clearly a
misrepresentation of the ful body of Fliigge's work.

3.2. Chapin's resi(ance t0 the notion of airborne

transmission
At the stafi of the 1900s in the USA, Charles Chapin was a

very influential figure in con\Ersations about transmission
(6gure 1). At the time, Chapin was the Health Officer of
l'rovidence, Rhocle lsland (and later, the president of the
American I'ublic Health Association), who by the early twenti-
eth century had gained national rtcognition in public health

circles for his'vigorous sanitary action' [38]. Cledited as'the
forcmost teacher of the pammoult rcle of cutact infection'

[38), Chapin was convinced that communicable diseases werc
spread by do6e contact orlg induding contact with Mily
fluids and iiquid droptets, and certainty not by transmission of
gprmq thmrgh theair Ra:arrseofhis rrprtation an.l the $ra.?ss-

fiil implementation of contact-infection-prcvention practices in a

new hospital in Providence, Chapin s 1910 publicatio4 Tlz
soures anil node ol infection, quickly became a popular guide
for pubtlc health offldals and rcnulned a sen nal tei(t for dec-

ades [39]. In it, Chapin took a disdainful apprcach towands

the theory of atbome transmissio& arFuing that evidence did
not support such a lheory and tllat focl)sing on an airbome
trarrslLissiurr ruute wor-rld divel t atteltio[ florr the molE !el-
evant contact tmnsmission prevention {271. The inlluence of
Chapin's doctrine, potentially magnified by a burgeoning
public health field that was eag€r icr forwald-thinking practices

in a post-miasma-theory bacteriol(Eical age, kept the focus on
shod-range contact traismission for the next 20 years.

i.3. 1930s Wells' physics-based work on respiratory

disease transmission
It was not until the work of William and Mildrcd WeIs in the

pt'riods of tin1e 1401. Thc rcscarch duo thought of the driLd
nuclci residuc's as 1-rotcrrtially infectious, and they subseq!iently
bccanrc refcrred to as ncrosols ln thls context. The Wellscs did
not discuss thc distilnrc of fallout of contaminatl()n.

It is important k) undcrstand th.'cot'Itcxt in which the

Wellsrs'u,ork ti,as onlloing. Fom an cpidemiological Pers-
pL,ctive, thero werc consistent and rubust observaliofts of ease

of tmnsmirsion in close proximity to inlccted individuals.

Such mbust cpidemiological obscrvation was, howevet and

continues lo be erroneorEly interprcted by public health officia)s

and epidemiologrst' such as Chaptn, to mean that lmnsmission

via dnrpl:ts and forrriles i:; thc olrly rclevanl rcute of trane
mission, and that somehow ease ol tiansm$sron wrtl'l

proximity discrcdits acmsol or airborne transmission. Barcause

of this emphasis and association between unrElated concePts-
of easc of transmission with prcximity to laIge droplets-the
Wellscs' assertion that aercsols could be a non-negligible modc

of tmnsmission faced resistance. In an early paper, the Wells.s

note that some rLiected a thcory of airbome transm ission becau-se

the term'rcvive[dl theancient and o(Ploded theory of miasmas'

[37]. They clcarly rc<ognized thc pcrcePtion that a theory of air-
bome transmission could be viewcd as le8ressi?r,, re.embradn8
obsolete ideas of't'ad aV. In addition to overrominB thP crm-
nc,ous association with miasma theory, another impediment to
the acceptance of the Wellses' theory-that infectious aerosols

can stay in the air-was the difficulty in establishing condusive
evidence of airbome infection. It was nearly impossible to con-

trol an enviDnment lvell enough to mle out contact (including

close'proxi mity droplet spray) infection.
Experiments from William Wells and his research team in

the l q40s reg.lrding air sterilization with Lry [ght seeured

prcmjsing [4'1], thouSh subsequent studies failed to reach a

satisfying epidemiological conclusion. As a result, many con-

cluded that these failed efforts werE because atborne
lnfBctlolt was, hr fa.t, not a prinraty tuutc of trarrstrtission. It
is surprising that throughout these discussions, the extensive

work of Fltgge's team seenLs not to have bcen revi5itql.
Doing so would have saved time and eftort as key concepts,

experimentol prctocob ond findings hud ulrl-jdy ber:rr u;t.rb
lishcrC and testrd at that lime, which would have supported
asp€rts and nuances of the airbome theory of tmnsmission.
Indeed, the Wellses also appear not to have grasped the full
ertent of Fhigge's work, rcducing it to ballistic dloplets settlin8
qtdckly as indicated in thcir quote ahovc {371.

3.4. Langmuir and his legary on the US CDC, and Wells,

Riley and Mills
Amon8 the sceptics of the Wellses and those on whom the
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early l93Os, again in theconto(toflB, that a slstematic science.
based approach to understandint respiratory transmission
was revived 1371. The Wetlses used novel technological
advancements in air samplint in additio. to fthysi.s-hasAJ
conceptualization and systematic biological expedments. Rev;
siting the discussion of respiratory emissions, the Wellses

introduced a time.scale competition layin8 the ground for a
dichotomous framswork of respimtory disease transmission:
va large resAimtory drDpkts that Iall ta$er than they evaporate,
leaving vuible stahs on agar plates and glass slides in the
viclrity oI a couShirS ol srleezurB patierli or via vullet
respiratory droplets that evapomte faster than the time it takes
thcm to sc'ttlc on a surlacc, lc.rv[B'dtDplcl nuclci' or'rcsi-
ducc/acrorclr' rurpcndcd in thc air for potcntially lona

nuances ol -hlu88e's work aPPear to have Ele€n lost was also

Alexander I-anSmuir (figue l), the filst Chief of Epidemiolo-
gic Serviccs at the US CoDulu[icable Disease Center (the

prPdecessor organization of the c.urrent CDC) until the 1970s.

In 1951, tangmuir noted that although '[aJ large amount of
higNy suggestive experimental data has been acormulated...,

It]hc application of these engineering melhods to thecontrol of
naturally occurring disease in general population gmups [...]
has been most disappoinhng. lt rcmains to be pmved that air-
borne infection is an lmportant mode oi spread oI naturally
occurrirtg drsease'[42]. Yet rrr thc late lysus/early l96Os, the
extensive work intcllectually led by William Wells, organized
by ldchard Rllcy, and conductcd by Crctyl MUle was finolly
publiihcd Jtcr thc dcoth oI Wclls providing dcfinitivc
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evidence of airborne tmnsmission of TB using gr'lin('a pigs in
the TB wing of a hospital [43]. It is of interest to note that the
blunt of thls tedious nulfl-year work was .arried forward by
Cretyl Mills, who subsequeltly contracted TB. Wells was thc
intellectual leader oI this research ujrtil the very cnd of his

life even while he was suffering from cancer. It is thus surpris-
ing thatRiley had somehowomitted Wells'name from the final
publlcatlon to hls 'eternal shame'as Rlley later admitted [,14].

Wc sholl thur rcfcr to this prhlication l5 Wcllo, Rilc),, Mill.
el al. I43l here. From that point on, the airborne theory and
Wells' diclrotrlrry uf nrutes of trarrsrrrissiorr slalletl to l,,eeurrre

more widely accepted.
Decades after the Wellses'work, lnngmuir started to

timidly acknowlcdge that certain diseases were airbome. In
the t980s, Iangmut pubtished a rctmspectivc of h.is time at
the CDC. Given the contemporary understanding of measles
as an airborne disease, which he had previously insist.d to
be transmittcd via large droplets/close contact only, he
admitted that Wells was right all along [451. ln this pendulum
swing of history it is again interesting to note that in fact,
the 'definitive' experiment of animal model infection had
already been suggested in 1897 130,46) and subsequently
performed by 1899 by the Flugge school, also showing suc-
cessful infection of animals upon exFlosure to TB coughing
patients [29,47]. The differences were the snraller distance
to the patient and less controlled airflow compared to the
experirnents of Wells, Riley, lvlills antl cewc'rkers

4. Droplets versus aerosols and origin of the

5 pm threshold
In contemporary recommendations about droplet tmns-
nlission, ilcludilg those rEgardhrg COVID-l9, both the
WHO and the CDC define a distinction between 'droplets'
and 'aerosols' based on a size threshold of 5 pm [5,48,49].

Despite the prominence of this size' threshold in the bterahrre

[14,50], a 5pm threshold to distinguish between 'droplets'
and 'aerosols' is nut scientifically gruundRl. Thus, unsurpris-
ingly, the 5 pm cut-off often lacks supporting murces when
quoted in the ljterature, such as in the WHO recommcn-
dations u5l. Where citations are provided, they often trace
back to William Welis, as shown in figure 2. Yet, Wells'
1934 papers do not mention a 5 Um size threshold. In quics-
.ont imhicnt 3ir, nl,rpimtory pirticln6 of lhir iizo tikc
appmximately 30 min to fall to the Bround fKrm a height of
1.5 rrr (see taLle I irr WelL [40], wlLich slrrrws a 10 yrrr rerpi-
atory particle takes l0 min to fall from a height of 2 m and a
1 Fm particle takes 16 h to fall the same height). This time
scale leaves ample time for transport and inhalation
exposure at long distance. In fact, Wells identiJied the size
thrcshold between droplets that fall to the ground faster
than they evaporate versus those that evaporate faster than
they settle as 100 pm. To arrive at this number, Wetls used
a diffusion-based evaporation model in idealized quiescent
conditions applied to isolated droplets. The settling times.ale
is then evaluated using Stokes' settting speed {521. However.
indoor environments are never quiescent, as temperafurc and
pressure gradients lead to airflow velocities of at least a few
centimetres per second. Morc fundamentall, it has been
established over the past l0 years that exhalations in fact con-
tain a continuum of droplet sizes embedded in a turbulent
erhalahon cloud trapping and transporting them [9,20,21].
Thut a static fixed size cut-off, particularly in the range of
5 pm, is misleading [9,53].

4.,l. 5o where does the 5 Um threshold (ome from, if

not from Wells?
Why do lefelerrces, parlicularly irr the rrrcdieal literatue ur
guidelines, often mention 5 pm as the threshold between
routes of transmission? In the 1930s, researchers from diverse

,o

figure 2. Tradng of how the term'aifuone'has been used and understood in the literature, beginning with WHo and (D( del]nitions a5 used in infedion

prewntion and (ontrcl (lPC) guideliner a5 well a! in SARS-(oV-2 sdentif( briefs. A purple node indiGles lhat a sour(e prima ly uses a definition of'airborne'

that means 'panides that remain ruspended in the ai/. A Iight green node indi(ates a sour(e that primarily uses a definition 0f'parti(les that can be inhaled', and a

dark green node indi(ates a source thal primaily uses a deinition of'panides that are infedious'. The colour of the anow conneding the noder indiGtes whid
definition the older rource is being used to support in the more (ontemporary source, even if in(orredly. For example, liegal el rl (DC [49] dte Duguid [5]l to

support an airborne defnition regarding infedi0usness, while Duguid [5ll understands'airborne'as only what remains suspended in the air. A dotted line indi(atet

the older sou(e it beinq dted in order to disagree or dismiss the findings 0f su(h sou(e, su(h as Welk [52] and Fliigge [28-31t.
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backgrounds, nolably biobgy and agriculture, began study-
ing microol]anisrrrs ir the air using new tools and
lechnologios [54), launching thc ficld of aerobiolog), I55].
An interesl in airbortle microorganism dispcrsal sproutcd in
othcr clisciplines, too, in.ludrng m),coloB)t dcrmatolc-B), an,i
respiratory occup.-rtional health, pertaining, for example, to
larmcr':, lung drsoasr'[5t,]. Al thc s.rmt'lime, intercst in ()ut-

door air quality was also growing. Thesc efforts were
focused mostly on the receiving end of the system: thc inha-
lation of contaminants and their p..)tenlial to rlpn^sit in ihc
lurtts. l'herijloru, disru.siurr .rLuut p.rrtrtlu sizs ljvulvctl
mainly around its relationship to the potential for inialation,
penetration and deposition in different regions of the respir-
atory tract [57], and not on how thc particles move throu8h
the air. ln this genelal context, industrial hygiene studies
from the 1930s and 1940s suttested that only the smallest

particles-l-5 pm---<ould reach the deepest part of the lungs

[58,59]. Thus, this sizc threshold became associated in the sub-
sequent literaturc bv public health and infectious disease

researchers $'ith what was thought to be most inlectious I49l;
see figure 2 for mentions of inlrrlaton and irlsctiolrn6s in the
displayed references. Intercstingly, the older worls of thc
Fliigge school appear to have bc€n lost in translation again:
thcy had alrcady discusscd 'bronchial droplcts' fo! thc droplcts
prcsumed to be most effcctive in TB infection. They claimed
that e\haled dNplets in a sp!',-ific size ranBc conlained the lar-
gest amounts of TB bacilli 133,471. ln contmst with modern
dii.-u5eioru of this corccpt, thcy conridcrcd tronchial droples
to be 20-60 Um in size. Converscly, Fliigge notcd difficulty in
infection of animals for artificially sprayed droplets that were

signifcantly larger than 40 pm [321.

5. Renewed interest in airborne infection;

biologiral warfare
While Wells'work regarding airborne transmission was
labelled as having 'failed' the 'challenge to thc thc"ory of con-
tact and droplet infection'by l-angmuir [42], his work was
nonetheless considered foundational to understanding the
pfi3rsr',rs of airbome inJection. In the same 1951 presentation
in which he disparaged Wells' belief that airbome inlection
could occur naturall, Langmuir [42] acknowledged that
'the knowledge accumulated duling thc post 15 ycars hos

clearly Iaid the scientific basis for the mechanisms of airborne
infection' notinS that airbome spread was now commonly
rccognized as a cause lot attiliciolly induced human infec-
tions. Delivered only months after the start of the Korean
Wat lnngmui/s address was intended to prcpare public

was a dramatic reason fo, the epidemiological community to
focus again on airbome infection and public health, even if
such a coflcem had t'een prc\,iousl), dismissed.

Embracing this marriaSe between epidemiology and
aen'sol science, William WelLs puhlirhed a tool in 1955

[52] that expanded si8nificantly on his theory of airborne
tmnsmission. Likc langmuir, Wells now referred to the

research that showed particles 1-5 pm in size were small
enough to reach deep into the lungs. The moIe sophisticated
t{'.hnolngiA dFvcloped in the srthsrylrcnf 20 ypars seomed to
er!(rurdEe a rrew f.rtus fol Wells. [.,t Just what ltay.d su3-
pended, but what could be tJliy infectious based on the
ability to reach the deepest parts of the lungs. Thorrgh no
association is made explicit in any of the titeratuJe we
reviewed, this focus on particle deposition in the lungs
likely popularized the 5 1rEt diameter cut-off. A tum Dack

towards a theory of airborne infection with TB in the 1960s

nray have resulted ir the entanglement of deposition in the
lungs (5 pm cut-off) with Wells' dichotomized definition of
droplet versus atbome transmission (cut-off of loG-
200 pm) in iifectious disease prctocols and public health
guidelines. Additionaly, in public remarks made in 1964

[60], Langmuir used the 5 l]m distinction belwee\ large dro-

plcls and aerosols, oflicitly stating that droplct sizc is

relevant because of where the aerosols are deposited in the
lungs.

In sum, tracifig the origins of the 5 pm threshold, as cited
in puhlic health Litersture (fi8ure ?) ultimstely revealed a

conflation between various understandings and definitions
of 'aerosols'. Most contemporary sources use this tfueshold
only to explain which particles stay suspended in the air
fur Iunger tirnet, yet the slxl distinctirJrr is deady nol

bas€d on what st ys airbomc but on what rcach* deepest in
the lungs, irrespeclitE ol a Wthogen's tropkn. h is this conlla-
tion of particle transport thrcugh the air and particle
dcposition in thc lungs thnt appcani to be thc sourrc of
the error in distinSuishing between dloplet and aerosol
transmission rcutes as defined by a 5 pm threshold. The pro.
blems created by this conJlation ale many. First, it fosters a

misunderstanding among health professionals about most
infectious particles (such as those carrying SARS{oV-2)
not rcmaining airbome. Second, it codifies a particle size
based on the pathogenesis for TB that tesearch shows does
not apply to othcr infcctioug discascs. Virol rEccptors for
SARS{oV-2 are located throughout the respiratory tract
for example [61], and initiation of infection in the nose and
upper lespiiatory tract is thoutht to be important [62].
Therefore, unlite for TB, aerosols of sizes all the way up
to the inhalable limit of 100 Fm are capable of inihating
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hcalth otudent6 for the po66ibility of airborne infection via
biological warfare. This was the motivation for hig sudden
marriage of epidemiologir:al conrFm And what hp had dis-
missed in the prior decade regarding airborne transmission.
The emer8ing aerobiology and aerosol science insights built
over the prcvious decades included the r€.ognition that
upon inhalation, 'lp)articles larger than 5pm in diameter
are alhost completely removed in the nose and upper respt-
atory passages' whrle 'progressively rncreasrng proportions of
inhaled padicles reach the terminal bronchioles and alveoli'
when helow 5 Im in size [42]. lf airbome transmission was
nnt ..lnsidprprl to .r.|rr nahrrilly hrt 7/rs undprstrxrl to
occur under artilicial circumstances, the tfueat of aercsolized
pathogens delivered en ftosse to the American population

infection. Third, the size of a droplet upon emission is not
ncccssarily thc aizc upon inlolatiofl and b not o sizc that
neressarily rpmains l.onstant aftcr exhalalion and inhalation,
due to evaporation and rehydration [20]. lf a reference to a

specific droplet size needs to be made, a standardized pro-
cedtr-re for such measurement is key [20]. A size cut-off
and dichotomy are usefirl for general conceptualization
and broad understanding of the route of exposure and con-
trol measrlJes. Howevet a deta ed understandmg oi the
dmplet siz.e physics, the flow dynamics (in spa.r and
time), and thet measurement are critical to providin8
solrn.l scipntifi. underpinning of interventions an.l to plimi
natin8 inmnsistencies in public health guidelines and
associated false debates.
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6. Droplet sizes and nnge: origins 0f the 1-2 m

rule
Alongside the common definihon ofaerosols as being smaller
than 5 pm (figurc 2), contcmpomry guidclincs for infcction
control in healthcare protocols as well as in public health
messaging distinguish spray-borne droplet infection from
the airborne route by the dislance travelled by a droplet or
aerosol (figure 3). Such distance has bc-en widely used to
drive a range of sociallphysical dbtancing rules untlduide-
ftom I to 2 m-also with heightened debates regarding
implications for society's basic functioning [111. Interestingly,
the recommended distance to avoid infc,ction varies from I m
per WHO and in parts of Europg to 1.5 m in Austmlia, to 2 m
in the USA, Canada and the UK. The most E"cent CDC
Guidelines for Isolation Protocols in Healthcare Settings

note that, historically, the accepted distance for ballistic dro-
plet transmission has been within 3ft [49] (figure 3). They
also note the more recent studies ftom SARICoV-1 in the
early 2000s that demonshate an lnfectlon distance of up to
2 m or more. Although the 2003 SARXoV-I pandemic
never beca e widespread enough itr the USA to warlalrt
non-pharmaceutical interventions, public-facing information
about SARrcoV-'I from the CDC indicated that droplet
spread generally happened within 3 ft [57]. Thus, the current
pandemic is the fi.rst recent implementation of a 6-foot rec-

ommendation in the USA, although public health warnings
durlng the 19'lg lnfluenza epldemlc tncluded soclal dlstan-
cin& based on research at the time about dmplet infection

[68,69]. We found that these short distances have been

t'rnught to instihrtionAl attention since at least the mid-nine.
tecrtlr rerrlury. Durirrg the Criurearr !Var'(1853-1656), tle
Royal Commission recommended k-eeping t'eds in soldiers'

barracks at least 3 ft apart, noting that such measures lowcred

incidences of respiratory iltness as might be expected regard-

less of the route of transmission [70]. Likewise, Biemacki

advocated spacing beds a certain distance apart to create an
'invjsihle harrier' to limit a 'patho8en's excllrsion'I7ll.
While such recommendations are based on correct empirical
and epidcmiolo8ical observation, namcly that in general

larger distancing rcduces the incidence of resPiratory disease

transmission, the mechanistic justfication for such rec-

ommendations, Iinking them orl-y to short-range liquid
droplet fallout on another person or surfaces to the exclusion
of inhalation of aerosols, is erroneous. Hence, the sc,'erlifc

Dasrs that inherently links respiratory disease transmission
mechanisms to a prescrib€d distance of l_2 m requires

urgent and careful revisiting.
The filst mechanistic investiSations seem to date back,

again, to Fliigge [28,29). Experiments in the late nineteenth
century not only presented evidence of inlcrtious droplets,
but also provid€d material evidence of how far those droPlets
mitht travcl in rmprotected exhalations. In €xPeriments by
von Weismayr arrd by l-aschtschenko from the Fliigge
school. for example, subiects werc given a saline suspension

of Senalia nlarcescens to rinse their mouths and werc then
asked to speak, sing, cough and sneeze. The results showed
that colonies greB, in Petri dishes positioned as far as about
2 m ftom the speakers, 4 m from the coughers and as far as

9 m from the sneezers [31,72], in the absence of notable back-

ground airflows. It fu i$1}ro)'ta!rt to letall a8ail that 'droPlets',

in the context of the Fltgge school, encompassed both liquid
and dry pafiicles of all sizes prior to settlint on a surface.

This is whv, contrarv to manv other studies that rcpoded
no contnminotion bcyond I ? m, thc Fliitgc tcom rvoitcd
up to 5 h prior to plate collection [28.29,31]. These results

t
tigure 3. Tradnq of dtations of standard drcplet infedion anges as urd by both lhe WHo and the (D(. Nodes in blue indi(ate the use of a 6 f0ot/2 m des-

ignation, while noder in peach indiate the use of a I foot/l m designation. Sou(es in rcd argue for a vdriable range. Arow5 between nodes indi.ate how in older

roure i5 cited in the new€r. ln some (ases, the edge colour matd6 the node colour (e.9. WHo [48] dtes Jef{e6on et d [6]1 10 support a I foot Ianqe) and in

othe6, it does not (e.g. WHo t6,al cjtes Thomburn et 0l [65] to suppon a 3-foot range, bul Thornburn el ol [65] do nol ute that distan(e, as indi(ated by its grE

node (otour). A few kE souKes in the historical doplevaerosol (onveration arc induded here despite b€ing outside of the dtation tnce working backward from

WHO/(oC guidelinet. both to keep lome @ntinuity with figurc 2 and to show hinorical 5hiftr in undeBtanding. FoI in(ance, Wells [52] is included, with a dotted

edge to both Chapin [66] and Fliigge [28-]11 to indicte diegreement with how both sou(e, underttand droplet range.
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wen,corrfilnred l)y Kor-niger [34], who additirrnal)y allorved

for common indoor 3irflowE to Per6ist to incrcase thc renlism

of the experiments; he noted that 'whcn speakinS, a transfcr

ol the droplets had taken place up to the e\t('me corners of
the very large room', up to 12.5 m [34]. l'inallv, a sPeakcr at

the dispatch box of the expansive UK Housc of Commons

also gargled with a broth culture of Bacillus prodigittstts

before rcciting Shakespeare passages in a loud voice to the

empty room; although growth colonies were more numerous

in plates near the speaker, cultures were aPParcnt on Plates
over 2l m away [73J. Others followed suit with similar exPer-

imens [741. So, what mechanistic shrdy links historically to

the 1-2 m rule? As mentioned above, it is only in the

narow context of TB transmission that Ziesch6 and FliiSSe

made exptcit reference to a distance of about I m associated

with a specific cj(posur€ time linked to an extEPolated

thEshold of infecdous dose of 400 bacilli [32"33].

Any concete distance rc{ommendation clearly requires

revisiting in the context of specific pathogens, environments
and infectious doses, as already pointed out by Koeniger in
1900 [34].

llrc hmltahons of thc platc collection method wcrc
errrphasizctJ lry lhe Wclluqr' ul'surv.itjt,tr in lhe ]9303 that

small particles would remain airborne without scttling at

all. Thus, plate collection overa short time was an inapproPri-
ate methodology for detection of microorganisms in the air-

With the evolution of new measutement tools, Particularly
photogr-aphy in the 1940s, it became possible to directly visu-
alize the emissions from sneezing, coughing or talking. Such

visualizations, however, were still limitcd to windows of
observations 1-2 m in width, and the smallest particles still
could not be detected by optical methods. The lack of ima-
ging beyond the l-2 m distance [75], combined with Prior
misrcpresentations of FltBge's work and others on plate col-
lections of organisms, reinforced the collective focus on this
l-2 m distance as a primary danger zone.

In rc'ccnt ye3r6, a numbel of othcr studics hnvc fottnd
olganisms and rcspiratory emissions collected beyond a

I -2 m distance in the context of a mnge of respiratory diseases

[10,111. Recent ]rndings rn fluid dynamics of resptatory emis-

sions also support the view that the framework of 'droPlet'

versus ?erosol' routes of transmission is not a perfect dichot-
omy with a sharp boundary in particle size and distance and

ura!.e clear tl'dt d l-2 ur distarcc i! not comPatible with thc
physi.s of Fspiratory emissions [9-1121,75].

(.iiverr all tlre above, and that dEtancrng and droplet
size cut-off concepts did not originate to8ether, it is pt zzlinB
tllat Lhey continue to be linked. An cntrcnchcd bclicf pct!i5t5

7. 0utlook/discussion/conclusion: role 0f public

health organizations-recommendations f0r

changes
As case slutli* ul trdrLs'rti:siuri ul COVID'I, continuc to
acomulatc [77], it is increasingly clear that tiansmission is

not acc-urately repiesented by the 'droplet route' and its erro-

nc.ous association with the 1-2 m rule 19,10,131 In fact, the

importance of aerosol transmission is becoming obvious

from a mnge of cmissions from breathing to talkin& to singin&
to coughin& to sneezing (see fig. 3b in [19]), with a number of
remainin8 open questions on the nature of thet creation and
pathogen load upon emission. A more nuanced understanding

is required so as to guide also a more nuanced People-Air-Sur-
face-.Space (PASS) strategy of management of COVID-'I9

[11,19,20,78] that advocates an integrated aPProach to risk miti-
gation, combining perconal protection, air and st[face hygiene
and space managemcnt to reduce the risk of inJection.

What we hope to demonstrate in this essay is that althorrSh
ideas about droptet si"-e (figut€ 2) and range ofsprcad ( figure 3)

ere aeemingly well accepted, thei, fotmdation Ls mrr.J.llPd

and urisleadirrg, dnd is rot eorr-risturrt witlr plY5its. With thc
contusion over SAl$-l-ov-z transmrssion tlut has leJ ttr

conllicting pubtic health reconunendations, this is a crucial
moment to clarify and rcalign infection control Euidelines to
match both historical and contemporary understandings of
airbome hansmission, including moving away from using

TB as the reference standard of airbome ir(ection.
Though researchers from multiple (and often disconnected)

fields are studying airbome transmission from differcnt
perspectives, a move towards consistent conversations and
rcsearch about airbome transmission-instead of ad hoc

conversations that arise only in times of crisis-will give

researchers, public health officials and infe<tion contrul special-

ists the time needed to collaborate, discuss limitations and
ultirnately better implement science into policy. We call for a

model in which this rcsearch is continuaUy advanced, particu-
larly between epidemics and pandemics. We also call for the
inclusion of a hmad.r range of expertise in key scientiic and
dedsion-making committees. For oGmple, the WHO Infection
PrEvention and Control orc) committee contained multiple
handwashing experts, but no atbome disease transmisgion
experts, induding o(pertise from aelosols to fluid dynamics,
even though the modes of transmission of the new disease

were very rrndoar ('lospr and.onfiolous integration of scien-

tific results with policy is also rmportant, with support,
expansion and strenBthening of ildtiaLives such as trainil8
and pailing program-rnes between reserchers and policy

E

a

that ballistic dro are the route of infection
and that above a particular fixed size, they settle out
within 1 or 2m, when in fact, as explained by FliiLgge, the
concept of distance is linked to an injectious dose that can

be reached also by inhalation of drcplets of any size that
have not yet settled. Such entrcnched confusion between
these concepts is the root of the neglect of the airt'orne
route of infection in guidelines, despite the mounting casual-

ties of the COVID-l9 pandemic. Thus, similar to the
recommendations from the late 1800s, grddance continues
to bc buucrJ lurgc.ly on enpirically ob6en'ed infection
mainly among close aontacts, rather than a me-chanistic
understanding of where, how long and in which environ-
ments pathogen-ladcn druplets can l€Dlaul airhome and

inJcctiou,

Sranunes mther than sepa-rate from them (e.9. lnternational
Policy l-aboratory at MIT U9l). Additiona[, closer integration
mechanisms hetwern research on academic campuses and at

national/federal/global instihrtions couJd bridge this gap.

This could be achieved tfuough, for o(ample, intetrated
research and polrcy translahon teams, hrndmt support lbr
such pulposes or slxcialized oflices lor aiding tnnslation of
research resu.lts into policing relevant information.

We hope that this closer look into history and revbiting
the origin of these concepts, and how such concepls evolved
to be adopted ol not lnto public policy since the late 1800s,

shows that the swinging pendrrlrrm of history is at Play.
Thus, maintaining a histori.al pFrspty+ivp is koy to enahle
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prodrrl.liv{' conlillu'ricdtior betu'ccn vnri()us scie'ntific and

pulrlic ht'alth c()mmunities aiming to clr:sign morc'sound,
resiLient, far-siqhr,yJ,rnrl cff('rtivr' ft)blic health lrolicies ftrr
3lorsing lhc triln0mi(xrion of re6Pitatory infectiont when
thcy emcrge.

Ddta ,x(esub(rly. Dah wrll [x' nrado acceisible upon rcqucst.

Aulhorr' (onlrrbulions AU authors tnve final approvrl for Publi.ation and

"g,ec 
tu t.'held .(.ountable for thc lvork Pcrfomrcd thcrcin.

(ompellng Inlflcil!. We declarc lvc hav€ nu (urrpctirtt!, i'tLerbls.
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UNITED STATES DISTRICT COURT
IOR TIIE NORTHERN DISTRICT OF TEXAS

FORT WORTH DIVISION

PUBLIC HEALTH AND MEDICAL
PROFESSIONALS FoR TRANSPARENCY,

Plaintift',

No. 4:21-cv-1058-P

FooD AND DRUG A.DMINISTRATION,

Defendant.

ORDER
This case involves the Freedom of Information Act ("FOIA").

Specifrcally, at issue is Plaintiffs FOIA request seeking "[a]ll data and

infonnation for the Pfizer Vaccine enumerated in 2l C.F.R. $ 601.51(e)

with the exception of publicly available reports on the Vaccine Adverse

Events Reporting System" from the Food and Drug AdminisLralion
('FDA"). See ECF No. l. As has become standard, the Parties failed to
agree to a mutually acceptable production schedule; instead, they

submitted dueling production schedules for this Court's consideration.

Accordingly, the Court held a conference with the Parties to determine

an appropriate production schedule. r See ECF Nos. 21, 34.

"Open government is fundamentally an American issue"-it is

neither a Republican nor a Democrat issue.2 As James Madison wrote,
"[a] popular Government, without popular information, or the means of
acquiring it, is but a Prologue to a Farce or a Tragedy; or, perhaps, both.

Knowledge will forever govern ignorance: And a people who mean to be

their own Governors, must arm themselves with the power which

lSurprisingly, the FDA did not send an agency representative to the scheduling
conference.

,151 CoNc. REC. S1521(daily ed. Feb. 16, 2005) (statement ofSen. John Cornyn).
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knr.rwledge gives."s John F. Kennedy likewise recugttized that "a nation

that is afraid to let its people judge the truth and falsehood in an open

market is a nation that is afraid of its people."a And, particularly

appropriate in this case, John McCain (correctly) noted that " [e]xcessive

administrative secrecy . . fecds conspiracy thcorico and rcducce the

pubiic's confidence in the government."5

Echoing these sentiments, "[t]he basic purpose of FOIA is to ensure

an informed citizenry, [which is] vital to the functioning of a democratic

society." NLRB u. Robbins Tire & Rubber Co.,437 U.S. 214, 242 (1977).

"FOIA was [therefore] enacted to 'pierce the veil of administrative

secrecy and to open agency action to the light ofpublic scrutiny."' Boltoz

u. Euers,598 F.3d 169, 175 (Sth Cir. 2010) (quoting Dep't of the Air Force

u. Rose,425 U.S. 352, 36f (f976). And "Congress has long recognized

that 'information is often useful only if it is timely' and that, therefore

'excessive delay by the agency in its response is often tantamount to

denial."' Open. Soc'y Just. hr.itiatiue o. CIA, 399 F. Supp. 3d 161, 165

(S.D.N.Y. 2019) (qur:rting II.R. IiEP. No. 93-876, aL 6271 (1974)). Whcn

needed, a court "may use its equitable powers to require an agency lo

process documents according to a court-imposed timeline." Clemente t'.

FBI, 7 1 F. Supp. 3d 262, 269 (D.D.C. 20 l4).

Here, the Court recognizes the "undlrly br.trrlensome" challenges that

this FOIA request may present to the FDA. See generally ECF Nos. 23,

30, 34. But, as expressed at the scheduling conference, there may not bc

a "more important issue at the Food and Drug Administration . . . than

the pandemic, the Pfizer vaccine, getting every American vaccinated,

[and] making sure that the American public is assured that this was not

I rush[ed] on behalf of the United States . . . ." ECF No. 34 at 46.

3letter from Jamee Madieon to W.T. Barry (August 4, 1822), ;/r 9 WRITINGS oF

JAMES MADtsoN 103 (S. Hunt ed., 1910).

{John F. Kennedy, Remarke on the 20th Anniversary of the Voice of America (tr'eb

26, 1962).

sAmerica Afler 9/ t1: Freedom Preserued or Freedom Lost?: Heain! Before thc S.

Comm. on. the Judiciart, 108th Cong. 302 (2003).
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Accordingly, the Court concludes that this FOIA request is of paramount

public importance.

"[S]tale information is of little valu.e." Payne Enters., Inc. u. United

States,837 F.2d 486, 494 (D.C. Cir. 1988). The Court, agreeing with this

truism, therefore conciudes that the expeditious completion ofPlaintiffs
request is not only practicable, but necessary. See Bloomberg, L.P' u.

FDA, SOO F. Supp. 2d37r,378 (S.D.N.Y. Aug. 15,2007) ("Et is the

compelling need for such public understanding that drives the urgency

of the request."). To that end, the Court further concludes that the

production rate, as detailed below, appropriately balances the need for

unprecedented urgency in processing this request with the FDA's

concerns regarding the burdens of production. See Halpern u. FBI, l8l
F.3d 279, 284-85 (2nd Cir. 1991) ('[FOIA] emphasizes a preference for

the fullest possible agency disclosure of such information consistent

with a resporrsible l"ralalcirrg, u[corupeting concelns . . . .").

Accordingly, having considered the Parties' argumcnts, filings in
support, and the applicable iaw, the Court ORDERS that:

1. The FDA shall produce the "more than 12,000 pages" articuiated
in its own proposal, see ECF No. 29 at 24, on or before January
tt,2022.

2. The FDA shall produce the remaining documents at a rate of
55,000 pages every 30 days, with the first production being due

on or before March 1, 2O22, until production is complete.

3. To the extent the FDA asserts any privilege, exemption, or

exclusion as to any responsive record or portion thereof, FDA

shall, concurrent with each production required by this Order,

produce a redacted version of the record, redacting only those

portions as to which privilege, exemption, or exclusion is asserted.

3
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4. The Parties ghall submit a Joint Status Report detailing the
progress of the rolling production by April 1,2022, and every

90 days thereafter.6

SO ORDERED on thie 6th day of January, 2O22.

Mark T. Pittrnan
UMTED STATES DISTRICT JUDGE

6Altbough the Court doee not decide whether the FDA correctly denied Plaintiffe
raqueat for expeditod procassilg, the iesue i8 tuo! noot. Should the Partiee seek to file
motioue for eummar7 judgn€Dt, th€ Court wil} take up tbe iasue thon'

4
,;]
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WHO tists two additional
COVID-19 vaccines for
emergenc
roll-out

y use and COVAX

AstraZeneca/Oxford-developed vacci nes to
reach countries in the coming weeks
15 licbrLr:rrv 2(121 I Ncws relcasc I Geneva, Su'itzerhnd iRcacling ume: 2 rnil (601 words)

1:rJ41 rFt fgqqais P,Yrelqd EsDaEs!

Today WHO listed two versions of the AstraZeneca/Oxfo rd COVID-'I9 vaccine for emergency
use, giving the green light for these vaccines to be rolled out globally through COVAX. The

vaccines are produced by AstraZeneca-SKBio (Republic of Korea) and the Serum Institute of
In d ia.

WHO's Emergency Use Listing (EUL) assesses the quality, safety and efficacy of COVID-19

vaccines and is a prerequisite for COVAX Facility vaccine supply. It also allows countries to
expedite their own regulatory approval to import and administer COVID-19 vaccines.

"Countries with no access to vaccines to date will finally be able to start vaccinating their
health workers and populations at risk, contributing to the COVAX Facility's goal of
equitable vaccine distribution," said Dr MariSngela Sim5o, WHO Assistant-Director General
for Access to Medicines and Health Products.
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'But we must keep up the pressure to meet the needs of priority populations everywhere

and facilitate global access. To do that, we need two things - a scale-up of manufacturing
capacity, and developers' early submission of their vaccines for WHO review."

The WHO EUL process can be carried out quickly when vaccine developers submit the full
data required by WHO in a timely manner. Once those data are submitted, WHO can rapidly
assemble its evaluation team and requlators from around the world to assess the
information and, when necessary carry out inspections of manufacturing sites.

In the case of the two Astraze neca/Oxford vaccines, WHO assessed the quality, safety and

efficacy data, risk management plans and programmatic suitability, suclr as cold chairr

requirements. The process took under four weeks.

The vaccine was reviewed on 8 February by WHO's Strategic Advisory Group of Experts on
Immunization (SAGE), which makes recommendations for vaccines'use in populations (i.e.

recommended age groups, intervals between shots, advice for specific groups such as

pregnant and lactatinq women). The SAGF recommended the vaccine for all aqe qrorrps 18

and above.

Tlre AslraTerrpr a/Oxforrl pr orlr rr I is a viral vet loretlvacr.irre ralletl CltAclOxl-S

[recombinant]. It is being produced at several manufacturing sites, as well as in the
Republic of Korea and India. ChAdOxl-S has been found to have 63.09% efficacy and is
suitable for low- and middle-income countries due to easy storage requirements.

WHO emergency use ti
The emergency use listing (EUL) procedure assesses the suitability of novel health products
during public health emergencies. The objective is to make medicines, vaccines and
diagnostics available as rapidly as possible to address the emergenry. while adhering to
stringent criteria of safety, efficacy and quality. The assessment weighs the threat posed by
the emergency as well as the benefit that would accrue from the use of the product against
any potential risks.

The EUL pathway involves a rigorous assessment of late phase II and phase III clinical trial
data as well as substantial additional data on safety, efficacy, quality and a risk
management plan. These data are reviewed by independent experts and WHO teams who
consider the current body of evidence on the vaccine under consideration, the plans for
monitoring its use, and plans for further studies.

Ali pnrt of thc Ft,l procos:i, tho company prodrrcing thevaccino mllstcommitto continUeto
generate data to enable full licensure and WHO preq ua lification of the vaccine. The WHO
prequalification process will assess additional clinical data generated from vacclne trials

sting
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and deployment on a rolling basis to ensure the vaccine meets the necessary standards of
quality, safety and efflcacy for broader avallablllty.

WHO also listed the Pfizer/BioNTech vaccine for emergenry use on 31 December 2020.

Listings

WHO recomendation Astrazeneca/SKBio - COVID-19 Vaccine (ChAdOxl -S Irecombinantl)

WHO recommendation Serum Institute of India Pvt Ltd - COVID-1 9 Vaccine (ChAdOxl -S

lrecombinantl) - COVISHIELDTM
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7 December 1996.

lntroduction
The judgment by the war crimes tribunal at Nuremberg laid down 10 standards to
which physicians must conform when carrying out experiments on human sub.iects in

a new code that is now accepted worldwide.

This judgment established a new standard of ethical medical behaviour for the post
World War ll human rights era. Amongst other requirements, this document
enunciates the requiremenl ol voluntary informed consent of the human subiect. The
principle of voluntary informed consent protects the right of the individual to control
his own body.

This code also recognizes that the risk must be weighed against the expected
benefit, and that unnecessary pain and suffering must be avoided.

This code recognizes that doctors should avoid actions that injure human patients.

The principles established by this code for medical practice now have been extended
into general codes of medical ethics.

The Nuremberg Code (1947)

Permissible Medical Experiments
The great weight of the evidence before us to effect that certain types of medical
experlments on human belngs, when kept within reasonably well-defined bounds,
conform to the ethics of the medical profession generally. The protagonists of the
practice of human experimentation justify their views on the basis that such
experiments yield results for the good of society that are unprocurable by other
methods or means of study. All agree, however, that certain basic principles must
be observed in order to satisfy rrroral, ethical and legal corlcepts:

"l . The voluntary consent of the human subject is absolutely essential. This
means that the person involved should have legal capacity to give consent;
should be so situated as to be able to exercise free power of choice, without
the intervention of any element of force, fraud, deceit, duress, overreaching,
or other ulterior form of constraint or coercion; and should have sufficient
knowledge and comprehension of the elements of the subject matter involved
as to enable him to make an understanding and cnlightcncd dccision. This
latter element requires that before the acceptance of an affirmative decision
by the experimental subject there should be made known to him the nature,
duration, and purpose of the experiment; the method and means by which it is
to be conducted; all inconveniences and hazards reasonably to be expected;
and the effects upon his health or person which may possibly come from his
participation in the experiment.

The duty and responsibility for ascertaining the quality of the consent rests
upon each individual who initiates, directs, or engages in the experiment. ll is
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a personal duty and responsibility which may not be delegated to another with
imp u n ity.

2. The experiment should be such as to yield fruitful results for the good of
society, unprocurable by other methods or means of study, and not random
and unnecessary in nature.

3. The experiment should be so designed and based on the results of animal
experimentation and a knowledge of the natural history of the dlsease or other
problem under study that the anticipated results justify the performance of the
experiment.

4. The experiment should be so conducted as to avoid all unnecessary physical
and mental suffering and injury.

5. No experiment should be conducted where there is an a priori reason to
believe that death or disabling injury will occur, except, perhaps, in those
experiments where the experimental physicians also serve as subjects.

6. Thc dcgrcc of risk to bc takcn should ncvcr cxcccd that dctcrmincd by thc
humanitarian importance of the problem to be solved by the experiment.

7. Proper preparations should be made and adequate facilities provided to
protect the experimental subject against even remote possibilities of injury,
disability or death.

8. The experiment should be conducted only by scientifically qualified persons.
The highest degree of skill and care should be required through all stages of
the experiment of those who conduct or engage in the experiment.

9. During the course of the experiment the human subject should be at liberty to
bring the experiment to an end if he has reached the physical or mental state
where continuation of the experiment seems to him to be impossible.

10. During the course of the experiment the scientist in charge must be prepared
to terminate the experiment at any stage, if he has probable cause to believe,
in the exercise of the good faith, superior skill and carefuljudgment required
of him, that a continuation of the experiment is likely to result in injury,
disability, or death to the experimental subject.

For more informat ion see Nurembero Doctor's Trial , BMJ 1 996;31 3 (7 070):1 445-7 5.
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KENYA CATHOLIC DOCTORS', ASSOCIA'I'ION (KCDA)

n.o Box r9938 - 00200 NAtRoDl ti[,N]A

TEL: (+254) 722 731378

EMAIL: in lir Lurr' itcittltiilrcddctols it. Lnta il ,- ,-r t

#__-

I I th August 2023.

Public Service Commission of Kenya

P. O Box 30095 - 00100

Nairobi

Through

The Chairperson

Amb. Anthony M. Muchiri, CBS

P. O. Box 30095 - 00100

Nairobi.

Dear Sir,

RE: GROSS MISCONDUCT AND DERELICTION OF DUTY BY TIIE ACTING
DIRECTOR GENERAL OF trEALTH OF KE}IYA.

The purpose of this communication is lo bring to your attention on the gross dereliction ofduty to
protect the lives ofKenyans, facilitating the undermining ofour national sovereignty by the World
Health Organization (WHO), tack olfidetity to the laws of Kenya, insubordination of Ministerial
duty bearer and the State Law Office by the Acting Director General olHealth (DG), Dr. Patrick

Arnoth, EBS.

We do this cognizant of your function and powers, specifically your power as his appointing
aulhonty and functions ofexercising disciplinary control over his office, promoting the values and

principles referred to in Articles ltl and 212 of lhe Constitrrtion of Kenya 2010 (COK),
investigating personnel practices, ensure that the public service is efficient and effective, and

developing human resource in the public service.

On 3rd of July 2023, in the company ofthe Bishop in charge ofthe department of Health ofthe
Kenya Conference of Catholic Bishops, Bishop Joseph Mbatia, we met with the Cabinet Secretary

for health (CS) to share our concerns, among other things, the planned launch of the Clinical

Chairmrn
DR. Wiiurure Ngarc

Vice,Chairnuu
DR. Mose Lagat

SecretarJ
DR. A. K. Ndonga

Ass. Sccretary
DR. Lucy N. Wainaina

Ass-'frcasurcr
DR. A. M. Kiuro

'I'r€asurer

Dr Davc Kihara
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handbook on the l'revention and Management ot'the Big I'ive Causes of Matemal Morbidiw and
Mortalitv in Kenya and National Guidelines on the Combination of Mifepristone and Misoprostol
(Combi-pack) that was scheduled for thc 6th June 2023 spearhcaded by the Acting DG, only to
realize the CS had not been briet-ed on the matter. 'Ihe Combt-pack rs also extenslvely mentloned
in chapter six of the Prevention and Managenlent of the Big Five Causes of Maternal Morbidity
and N4orlality rn Kcn1,a, rvhere it's recommendcd for rrse rrp to 28 u,eeks' gcslation or flbout seven

months of pregnancy.

Mifepnstone is used to deliberately and intentionally kill the unborn child by separatrng the
placenta from the womb ivtule Misoprostol induces contractions and expulsion ofthe dead child
in the indtrced miscarriage, or so called "safe abortion". The proposed clinical guidelines bave
their chief end being the sale and distribution of the miscamage inducing Combi-pack and
provision of abortion on demand, both of which are rllegal in Kenyan larv. Unfortunately, this
illegal practice of"safe abonion" is being sanctioned and prornoted locally hy WHO, some United
Nations (iJN) agencies and sonre local civil society organi;zations such as Reproductive Health
Network Kenya.

It is surprising thal the Acling DG had previously written to all County Executive Comrnittees
Members of Health, though the Chief Executive Officer (CFO) ol the Council of Govcmors on
l8th of May 2023, a letter that was received on 24th of May )())3, requesting the counti€s to give
the "MOH implementng partners rvho arc lcading this initiative" the necessary support. Thc said
lettcr also indicates that "the Cornbi-pack rvas irrcludcd irr the Maternal arrd Net;nal.al Hcalth -
Kenya Essential Medrcines Lrst and wrll be tendered by KEMSA tbr procurement for 2023 -
2024." Note carefully that the date olthe said letter clearly precedes the 6th of August2023 that
was the proposed launch date ofthe clinical guidelines that were then not known to, or sanctioned
by US health!

It important to note that there has been no vacuum that necessitated urgent development ofnew
guidelines because the Ministry of Health (MOH) has existing National Quality of Care Guidelines
in Obstetrics and Perinatal Care andPost Abortion Care (PAC) Guidelines. The existing guidelines
have been disseminated to the 47 counties through the MOH and the County Govemments.
Curiously, but not surprisingly, is that the existing RH policy and the PAC guidelines were not
available on the MOH Govemment Portal at the time of wnting this letter. The on tne availability
and accessibility of Govemment policies, guidelines and services has been emphasized by none
other than His Excellency, the President ofthe Republic of Kenya.

The newly proposed clinical guidelines are against the Constitution of Kenya 2010 (COK) that
recognizes and protects the family unit and life from conception, as well as against the M[ustry ol
Health (MOH) Nalional Reprodlctive Flealth Polic.y ?.0?2-20i?. (RH). The existing RI:l policy is
the overriding Govemment policy on all matters of Reproductive Health in Kenya, binding as it
docs all slakcholdcrs in hoalth, at the tlvo lcvels of Govcrnnrent and all statc and public officers in
health service delivery. The document helps irnplement the COK, the Kenya Vision 2030, the
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l"cnya I{calth Policy 2014-2030, and guides on horv non-binding intemational comlnilmerrts suclr
as the Slrstainablc Dci,elopment Goals can be implemented in a manner that ls respectful of the
divctsc uultural attd teligiuus valuus uf Kerryarrs. We drarv your atlention to the petition number
?7 of 2022 in the Kenya }ligh Court of Nairobi (fonnerly constitutional petition number 36 of
2022 at thc Kcnya IIigh Court in Kiambu Rachael Mwrkalr and J others vs the AG), a pctition
seeking to set aside the RH policy to create anarchy in the reproductive health space for Kenya, to
enable the petitioners to continue indoctrinating children and adolescents wlth sexualizing and
commodification ideologics to the detnment of this young and sigruficant population.

The Acting DG also failed to protect his junior officers and seems to have abated, facilitated or
permitted moves aimed at dcliberately weakening MOI{ technical oversight divisions on matters
reproductive health through unconstilutional deployment oftechnical officers from key technical
divisions olthe MOI'I. This took place at the time of incumbency and transition from the previous
to the current govemment contrary to the order by the assumption of office committee at the time.
During these targeted deployments, personnel with the requisite qualifications and competencies
in matters health policy, were removed lrom leading techmcal units in reproductrve health and lefi
in limbo, rvhile their previous positions rvere filled $,lth less technically qualified officers, a move
that denied the incoming administration critical sober stewardship on a matter of great public
concem that may impact the health olKenyans negatively.

Finally, this is not the first time the Acting DG has blindly followed the advice of WHO without
due consideration of the soverergrty of the country and the wellbeing of Kenyans. We noted the
same in his advise to the Govemment of Kenya on the handling ofthe Covid-I9 crisis, including
advise allowing and facilitating coercion of people into taking the expenrnental mRNA gene

therapy injections and denying those who rejected the injections access to offices and other
amenities, suggesting that those rvho did not take the experirnental mRNA gene therapy injections
were putting those who took the injections at risk contrary to available scientific evidence,
promoting the experirnental rnRNA gene therapy injections for use by children and pregnant
women without substantial scientific evidence, refusal to stop the use ofthe experimental mRNA
gene therapy injections even after the Pfizer data revealed there were 1200 deatbs during the
clinical trials anlong ,nany other instances of rnishandling the Covid-19 crisis that bordered on
abuse of human rights and jeopardized the occupational health and safety of MOH staff and the
populace thcy serve. These injections have still not been stopped despite rising evidence ofserious
adverse ettect. Many countries did not adhere to the advised blanket adrninislration of
experiltlental UrRNA getre tlrerapy injcctions arrd lrave everr lilted elnbatgocs orr l.ravcl on thosB
rvho have not received the injections. The Acting DG being a member of the WHO execurive
comrnittee and its chair during the crisis is an obvious conflict ofinterest.
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We request that the commisslon urgently lnvcstlgates these matters and take the necessary actlon

to or" thir **try fiom a major Reproductive Health calamity, medical tyranny in the near future,

and unrlcrmining r.rf our sovcreignty b!' WIIO' UN and local civil society orgmizulions Kenya

catholic Doctors Association will be happy to assis! if and when oalled upon to do so.

Youn faithfully,

Dr Wahome Ngare

Chairman-KCDA

cc: Kenya Conference of Catholic Bishops

Kenya Christina Professionals Forum

Cobinet Secrot{y of Health

Attorncy Gcncral

Office of the Prcsidcnt

*^"ffi;$f;fdj;:"'

Eoail: kencatbdocs@Yaboo'coo



HE,
GROSS MISCONDUNCT AND DERELICTION OF DUTY BY THE ACTING DIRECTOR

GENERAL OF HEALTH OF KENYA

wahome ngare <wngare@ hotmail.com >

Sat 8/1212023 11:16 PM

To:psck@publicserv;ce.go.ke <psck@publicservice.go.ke>

Cc:cs@health.go.ke <cs@health.go.ke>;cd.nyahururu@gmail.com < cd.nyahu ru ru@gmail.com >;fr.ngaruiya @catholicchurch.or.ke
<fr.ngarulya@catholicchurch.or.ke>;Jacinta Mutegi <jmutegi@catholicchurch.or.ke>;SACCO Ndonga
zBndrewndongB@hotm,ll.com >;tccdbcck@prc5idcnt.go.kc <tccdback@ prc5idcnt.go. kc > ;og @og.go.kc < og @og.go.kc > ;Kenya
Catholic Doctors Association { info.kerryacatl'ulicJoLl.or 5@9r r rail.rurr r r,, Ker rya Clrr i:l.iar r Pr ofe:siur rals Fur ur r r

<info.kcpfcrgmail.com >

Bccwahome Ngare < homes661g@gmail.com>

I 5 attachments (4 MB)

6ross misconduct of OG 1'lth Agu 2023.pdf; OG to county excom 18th May 2023.pdf; Combipack - MARlPRlST.docx; Guidelines,
Standards & Policies Portal 11th Aug 2023.pdf; Amoth appointed as WHO Executive Board chairperson.pdf;

Dear Public Service Commission of Kenya,
Attached find a self explanatory letter with the above stated referene and necessary attachments

The physical letter will be delivered on Monday 14th August 2023.
Regards
w.n.
Dr Wahome Ngare
Chairman - Kenya Catholic Doctors Association
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How the Oxford vaccine works

Scientists take genes for the spike
protein on the surface of the
coronavirus and put them into a
harm[ess virus to make a vaccine

3':&{n

This is injected
into the patient

The body's immune system
reacts, produces antibodies
and activates T-celts to destroY
ce[ts with the spike protein
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CovID-19 Vaccine AstraZeneca

Product Informatlon a3 approved by thc CHMP on 29 Jrnuary 2O21, ponding
endor3ement by the Europ€.n Commbsion

lncludsr

Packao€ leaflet (for oatients)

Summarv of product charactcristlcc (for healthcare orofesslonalsl

Manufacturers and condltlons of the mark6tino authorisstion

laIsli.Es
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ANNEX I

SUMMARY OF PRODUCT CHARACTERISTICS
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VThis medicinal product is srrbject to arJcliti,:,nal nronitoring l'his rvill allow quick identification of
ncw safcty information. Hcalthcarc professionals are .lsl(ed to report any suspected adverse reactions.

See section 4.8 for how to report adverse reactions.

I. NAMi] OF THE MEDICINAL PRODUCT

COVID-l 9 Vaccinc AstruZcnccu rurpctttion for irtjor.:tiort

COVID-19 Vaccine (ChAdOxl-S [recombinant])

2. QUALITATIVE AND QUANTITATIVE COMPOSITION

These are multidose vials which contain 8 doses or I 0 doses of 0.5 ml per vial (see section 6.5)

One dose (0.5 ml) contains:
Chimpanzee Adenovirus encoding the SARS-CoV-2 Spike glycoprotein (ChAdoxl -S)', not less than

2.5 x 108 infectious units (lnf.U)
'Produced in genetically modified human embryonic kidney (HEK) 293 cells and by recombinant

DNA technology.

This product contains genetically modified organisms (GMOs).

ExciDient with known effect
Each dose (0.5 ml) contains approximately 2 mg ofethanol.

For the full list ofexcipients, see section 6.1.

3. PHARMACEUTICALFOR]T,I

Susperxion for injection (injection).

The suspension is colourless to slightly brown, clcar to slightly opaque rvith a pH of 6.ti

4. CLINICALPARTICULARS

4.1 Th€rapeuticindications

COVID-19 Vaccine Astrazeneca is indicated for active immunisation to prevent COVID-19 caused by

SARS-CoV-2, in individuals l8 years ofage and older.

The use of this vaccine shor.rld be in accordance with official recommendations.

4.2 Posology and method of administration

Posoloqv

Individuals l8 years ofage and older
The COVID-19 Vaccine AstraZeneca vaccination course consists of two separate doses of 0.5 ml
each. The second dose should be administered between 4 and l2 weeks (28 to 84 days) after thc first
dose (see seclion 5.1).

Therc are no dal.a availablc orr tlre irrterchanBeability of COVID-19 Vaccine AstraZeneca rvith othcr
COVID-19 vaccines to complete the vaccination corrrse lndividuals who have received the first dose

3
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of COVID-19 Vace ittr.: AstriZcttcca slrould tcucivc [ltc sceulld dosc of L]()VID-19 Vaccine
AstrxZencca lo conrplete the vaccination course.

l'acdi atic p<tpul ation
The safcty ard r:ffiuauy uf COVID-19 Vauuirr,; AstraZeneca in children and adolescents (less than
I 8 years of age) have not yet bcen established. No data are available.

Elderly population
No dose adjustment is required. See also sections 4.4 and 5.1

Method of administration

COVID- I 9 Vaccine Astrazeneca is for intramuscular injection only, preferably in the deltoid muscle
of the upper am.

Do not inject the vaccine intravascularly, subcutaneously or intradermally.

l'he vaccine should not be mixed in the same syringe with any other vaccines or medicinal products.

For precautions to be taken before administering the vaccine, see section 4.4.

For instructions on handling and disposal, see seclion 6.6.

4.3 Contralndlcations

Hypersensitivi ty to thc activc substi roc or to any ofthe excipients listed in section 6.l.

4.4 Special warnings and precautions for use

Trat:eabilily

ln order to improve the traceability ofbiological medicinal products, the name and the batch numher
of the administered product should be clearly recorded.

Hypersensitivity and anaphylaxis

Appropriate medical treatment and supewision should always be readily available in case of an
anaphylactic event lollowing the administration ofthe vaccine. Close observation for at least

l5 minutes is recomnrended following vaccination. A second dose ofthe vaccine should not be given
to those who have experienced anaphylaxis to the firsl dose of COVID-19 Vaccine Astrazeneca.

Anxietv-related reactions

Anxiety-related reactions, including vasovagal reactions (syncope). hyperventilation or stress-related
reactions may occur in association with vaccination as a psychogenic response to the needle injection
It is imponant that precautions are in place to avoid injury frorn failrting.

Concurrent illness

Vaccination should be postponed in individuals suffering from an acute severe febrile illness or acute
infection. However, the presence ofa minor infection and/or low-grade fever should not delay
vaccination-

Thrombocytopenia and coagulation disorders

As with other inramuscular injections, thc vaccinc should be given with caution in individuals
receiving anticoagulant therapy or those with thrombocytopenia or any coagulation disorder (such as

4
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haenrophilia) becar.rse bleeding or bnrising may occrrr following an inlramuscular adminishation in
thesc individuals

lmmrrnocomorornlserl luLllvklrrals

The efficacy, saftty and immunogenicity of the vaccine have not been assessed in
immunocompromised individuals, including those recervlng lmmunosuppressant therapy. I he ettlcacy
of COVID- 19 Vacsine Astrazcncca may bc lowcr in immunosupprcsscd individuols.

Duratloll ui protectiorl

The duration of protection afforded by thc vaccine is unknown as it is slill being determined by
ongoing clinical trials.

Lim ilations of vaccine effectiveness

Protection starts from approxinrately 3 weeks after the first dose of COVID-19 Vaccine AstraZeneca.
Individuals may not be fully protected until l5 days after the second dose is administered. As with all
vaccines, vaccination wilh COVID-19 Vaccine Astrazeneca may not protect all vaccine recipients
(see section 5. I ).

Currently available clinical trial data do not allow an estimate ofvaccine efficacy in subjecls over
55 years of age.

Excioients

Sodium
This medicinal product contains less than I mmol sodium (23 mg) per 0.5 ml dose, that is to say

essentially "sodium-free".

Ethanol
This medicinal product contains 2 mg ofalcohol (ethanol) per 0.5 ml dose. The small amount of
alcohol in this medicinal product will not have any noticeable effects.

4.5 Interaction with other medicinal products and other forms ofinteraction

No interaction studies have been performed.

Concomitant administration ofCO\{D-19 Vaccine AstraZeneca with other vaccines has not been
studied-

4.6 Fertility, pregnancy and lactation

Pregnancv

There is limited experience wilh use of COVID-19 Vaccine Astazeneca in pregnant womcn.

Animal reproductive toxicity studies have not been completed. Based upon results from the
preliminary study, no effects are expected on development ofthe fetus (see section 5.3).

Administration of COVID-19 Vaccinc AslriZcrreca during pregnzncy should only be considered when
the potential benefits outrveigh any potentid risk: for the mother and fetus.

Drcastfccding

It is unkrown whether COVID-19 Vaccine Astrazeneca is excreted in human milk.

5
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FertilitJ

Animal studies do not indicate direct or indirect harmful ef'fects with respect Io reproductive toxicity
(see section 5.3).

4.7 Elfects on ability to drive and ttse machines

COVID-19 Vaccine Astrazelre(a ltar trr.r r-'l rregligihle ittflttr:trc.c on the ahility to drivc and usc

machincs. However, some of the adverse reactions mentioned under section 4.8 may temporarily
affect the ability to drive or use machines.

4,8 Undesirable effects

Summary ofthe safetv orofile

The overall safety of COVID-19 Vaccine AstraZeneca is based on an interim analysis ofpooled data

from four clinical trials conducted in the United Kingdom, Brazil, and South Africa. At lhe time of
uralysis, 23,745 parliciparts > I 8 years old had been randomiscd and rcccivcd either COVID- 19

Vaccine AstraZeneca or control. Out ofthese, 12,021 received at least one dose of COVID-19 Vaccine

Astrazeneca and 8,266 received two doses. The median duration of lollow-up was 62 days post-dose

2.

The most frequently rcportcd advcrsc rcections wcre injection site tenderness (63.7%), injection site

pain (54.2o/o), headache (52.6%o), faligue (53.1%), myalgia (44.0%o), malaise (44.2%o), pyrexia
(includcs fcvcrishness (33.60lo) and fever >38'C ('7 .9%)), chills (3 I .9%), arthralgia (26.4Yo) and nausea

(21-9yo). The m{ority ofadverse reactir.rns wcre ruild to Droderate in severity and usually resolved
within a fcw days of vaccination. When compared with the first dose, adverse reactions reported after

the sccond dosc wcrc mildcr and rcportcd lca3 licquently.

Reaotogcnicily wa; gerrcrally rrrildcr arld reponed lcss frequently in oldcr adults (L55 yuurs uld).

The safety profile was consistent across paflicipants with or without prior evidence of SARS-CoV-2
infcction at basclinc; thc number ofseropositive participants at baseline was 718 (3.0%).

Tabulated lisl of adverse reactions

Adverse drug reactions (ADRS) are organised by MedDRA System Organ Class (SOC). Frequencies

ofoccunence of adverse reactions are defined as: very common (-l/t0); common (:l/100 to <l/10);
uncommon Q1/1,000 to <l/'100); rare (>l/10,000 to <l/1000); very rare (<1/10,000) and nol known
(cannot be estimated from available data); within each SOC, prefened telrns are ananged by
decreasing frequency and then by decreasing seriousness.

Table I Adverse d reactions

6

MedDRA SOC Frequency Adverse Reactions

Blood and lymphatic system disorders Uncommon Lymphade rhy
Decreased appetiteMetabolism and nutrition disorders Uncommon

Nervous system disorders Very common Headache
Uncommon Dizziness

Somnolence

Gastrointestinal disorders Very common Nausea
Common Vomiting

Diarrhoea
Skirr ilrd sub,cutarteous tissue disorders Ulcorttmon Hypelhidrosis

Pruritus
Raslr



Frequency Adverse Reactions

N4usculoskeletal and connective ti:sue
disorders

Very common Myalgia
A rthralAia

General disorders and administralron
sile condilions

Ven, common Injection site tenderness
Injection site pain
Injcction sitc lvarmth
Injcction site pruritus
lnjection sile bruising"
l'al iBUc
Malaise
Feverishness
Chills

Common Injection site swelling
Injection site erythema
Feverb

7zE
McdDRA SOC

" Iniection site bruising includes injection site haematoma (uncommon)
b Measured fever >38oC

Reporlins of suspected adverse reaclions

Reporting suspected adverse reactions after authorisalion of the mcdicinal product is important. It
allows continued monitoring ofthe benefit/risk balance ofthe medicinal product. Healthcare
professionals are asked to report any suspected adverse reactions via the national reporting system
listed in Apoendix V and include batctr,/Lot number ifavailable.

4.9 Overdose

There is no specific treatment for an overdose with COVID-19 Vaccine AstraZeneca. In the event of
an overdose, the individual should be monitored and provided with symptomatic trealment as

appropriate.

5. PHARMACOLOGICALPROPERTIES

5.1 Pharmacodynamicproperties

Phamracotherapeutic group: Vaccines, other viral vaccines, ATC code: J07BX03

Mechanism of action

COVID-19 Vaccine AstraZeneca is a monovalent vaccine composed of a single recombinant,
replication-deficient chimpanzee adenovirus (ChAdOx I ) vector encoding the S glycoprotein of
SARS-CoV-2. The SARS-CoV-2 S immunogen in the vaccine is expressed in the trimeric pre-fusion
conformation; lhe coding serlrence has nol heen modified in order to stahilise the erpressed S-protein
in the pre-fusion conformation. Following administration. the S glycoprotein ofSARS-CoV-2 is
expressed locally stimulating neutralising antibody and cellular immune responses, which may
contribute to protection lo CO\rlD-19.

Clinical eflicacv

,'lnalysis of pooled data from COI/002 and COI/003

The clinical €fficacy of COVID-19 Vaccine Astrazeneca has been evaluated based on an analysis of
poolcd data frorrr Iwo orr-going rtuulonriscd, blirrdcd, corrtrollcd trials: a phasc IIlIII study, COV002, in
adults : I 8 years of age (including the elderly) in the UK; and a phase lll study. COV003. in adults
al8 years ofage (including the elderly) in Brazil. The studies excluded participants with severe and,ior
uncontrolled cardiovascular, gastrointestinal, liver, renal, endocrine/metabolic disease, and

7
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neurological illnesses: as rvell as those with severe immunosuppreSsion, pregnant women artd

particip;nrs with a known history ofSARS-CoV-2 infection. Inl'luenza vaccines could be administered

i dal,s before or after any dose of COVID- I 9 Vaccine AstlaZeneca. All participants are planned to be

followed for up to l2 months, for assessments ol safety and efficacy against COVID-19 disease.

ln the pooled analysis for efficacy, participanls Z I 8 years of age received two doses (5 x l0r0 viral
particlis per dose corresponding to not less than 2.5 x 108 infectious units) of COVID-19 Vaccine

istraZeneca (N=6, 106) or control (meningococcal vaccine or saline) (N=6,090), administered via IM
injection.

ueoause oi logistical constrailts, tlrc illterval betweer) dose I atrd dose 2 r'alged tiorl I to 2l weeks

(2 I to 159 days), with 86. I % of participanrs receiving their two doses within the interval of 4 to

l2 weeks (28 to E4 days).

Baseline demographics were well balanced across COVID- I 9 Vaccine Astrazeneca and control

treltlnellt groups. In thc pooled aualysis, anrong the pafiicipants rvho received COVID-19 Vaccinc

Astrazeneca with a dose interval ofbetween 4 and l2 weeks, 87.0% of participanls were 18 to

64 years old (with 13.0% aged 65 or older and 2.8Y" aged 75 or older); 55.loz ofsubjects were female;

76.2%o were White.6.40lo were Black and 3.40lo were Asian. A total of 2,068 (39.3%) participants had

at leasl one pre-existing comorbidity (defined as a BMI >30 kg/m2, cardiovascular disorder,

respiratory disease or diabetes). At the time ofanalysis the median follow up time post-dose 2 was

78 days.

Final determination ol COVID- l9 uascs wcrc rrrade Lry an adjudication committcc, whu also assigncd

disease severity according to the WHrJ clinical progression scale. A tolal of2l8 participants had

SARS-CoV-2 virologically cuufirnred COVID-19 occurring Z l5 tlays post scuu[tl dusc witll ot least

one COVID-19 symptom (obiective fever (defined as ]37.8'C), cough, shortness of breath, anosmi4

or agcusio) and wcre without evidenco of previorts SARs-CoV-2 infection. COMD-19 Vaccine
Astrazeneca significantly decreased the incidence of coVID-19 compared to control (see Table 2).

Table 2 COVID-19 Vaccine Astrazeneca emca a inst COVID-19.

N = Number of subjects included in each group; n = Number of subjects having a mnfirmed event; CI -
Confidence Interval;
" Efficacy endpoint was based on confirmed COVID- l9 cases in subjecS aged l8 years and over who were

seronegative at baseline, who had received two doses and were on-study >15 days post second dose.
b CI not adiusted for multiplicity.

Vaccine efficacy wu; 62.6oh (95%o CI: 50.9; 7l .5) ill pal ticiparts receiving two recommendcd doscs

with any dose interval (ranging from 3 to 23 weeks), in a pre-specified analysis.

Regarding COVID- I t hospitalisation (WHO Severity grading 24) there were 0 (0.0%; N=5'258) cases

ofCOVID-19 hospitalisation in participans who received two doses of COVID-19 Vaccine

Astrazeneca e 15 days post dose 2) as compared to 8 (0.zyol N=5,210) for control, including one

severe case (WHO Severity grading -6), reporled for control. In all participants who received at least

one dose, as from 22 days post dose l, there were 0 (0.0%, N=8,032) cases of COVID-19
hospitalisation in par-ticipants who received COVID-19 Vaccine AstraZenec4 as compared to

14 (O.2yo, N=8,026), including one fatality, reported for control.

8

Population

COVID-19 Vaccine
AstraZeneca

Control Vaccine
eflicacy 9/o

(95o/o CDbN
Number of
covID-19

cases, n (oZ)
N

Number of
covrD-19

cas€s' n (7o)

Licensing regimen
4 - l2 weeks
(28 to 84 days)

r.25 8 64(1.2) 5.2 l0 t54 (',3.0)
59.5

45.8,69.1
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Participants who had one or more comorbidities had a vaccine efficacy ol 58.3% I95% Cl: 33 6: 73.91.

:s 1r.ie';; v:;60 (2.99"0) ful COVID-lc Var:r:ine AstraZeneca (N=2'068) and cc.'nlr'.'l (N ? 040)

respectively; which was similar to the vaccine efficacy observed in thc overall population.

Evidence shows protection starts lrorrr appruxinrately 3 weeks afler llrst dose of vaccirlc and pcrsists

up to l2 weeks. A second dose should be given at a 4 to l2 week itttcrval altcl tlru first dose (sce

section 4.4).

o ulation

Among participants aged between 5ti and ri5 years old, 8 cases of covlD-l9 weru rcpurted irr tlusc
receiving COVID-19 Vaccine AstraZeneca (Zl5 days post dose 2) compared with 9 cases for control;

2 and 6 iases of COVID- 19 were reported in participants older than 65 years of age, for COVID- l9
Vaccine Astraz-eneca €15 days post dose 2) and control, respectively.

Paediatric population

The European Medicines Agency has deferred the obligation to submit thc results of studies with

COVID-19 Vaccine Astrazeneca in one or more subsets ofthe paediatric population in prevention of
COVID- l9 (see section 4.2 for information on paediatric use).

Conditio nal aooroval

This medicinal product has been authorised under a so-called'conditional approval' scheme. This

means that further evidence on this medicinal producl is awailed.
The European Medicines Agency will review new information on this medicinal product at least every

year and this SmPC will be updated as necessary.

5.2 Pharmacokineticproperties

Not applicable.

5.J l'reclinical salbty data

Non clinical data reveal no special hazard for humans based on a convention3l study of repeat dose

toxicity.

toxici /Carcino

Neither genotoxicily nor carcinogenicity studies were performed. The components ofthe vaccine are

not expected to have genotoxic potential.

tive toxici

Animal studies of potential loxicity to reproduction and development have nol yet been completed.

A preliminary reproducl.ivc toxiuity stutly irt utice dues trot show toxicity in dams or foctuscs.

6. PHAR},{ACEUTICALPARTICULARS

6.1 List of excipients

I --Histidine
L-Hislidine hydrochloride monohydrate
Magnesium chloride hexahydrate
Polysorbatc 80 (E 433)
Ethanol

9
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Sr rr: t irii:
Sodium chloride
Disodium edelate (dihydretc)
Water for injections

6.2 Incompatibilities

This medicinal product rnust not be mixed with other medicinal products or diluted

6.3 Shelf life

Unopened vial

6 months when stored in a refrigerator (2'C - 8'C)

Opened vial

Chcmical and physical in-use stability have been demonstrated from the time of vial opening (first
needle puncture) to administration for no more than 48 hours in a refrigerator (2'C - 8'C). Within this
time period the product may be kept and used at temperatures up to 30'C for a single period of up to 6
hours. After this time period, the product must be discarded. Do not return it to the refrigerator.

From a microbiological point ofview, after first opening lhe vaccine should be used immediately. lf
the vaccine is not used immediately, in-use storage times and conditions are the responsibility of the

t-lser_

6.4 Special precautions for storage

Store in a refiigerator (2"C - 8'C).
Do not fi'cczc.
Kccp vials in outcr carton in order to protect tiom light

For storage conditions after first opening of the medicinal product, see section 6.3.

6.5 Nature and cont€nts ofcontainer

Multidose vial

8-dose vial
4 ml ofsuspension in an 8-dose vial (clear type I glass) with stopper (elastomeric with aluminium
overseal). Each vial contains 8 doses o10.5 ml. Pack sizes of 10 multidose vials.

l0-dose vial
5 nrl ofsuspcnsion in a l0-dose vinl (clear type I glass) with stopper (elastnmcric with alttminittm
overseal). Each vial contains l0 doses of0.5 ml. Pack sizes of 10 multidose vials.

Not all pack sizes may be marketed.

6.6 Special precautions lbr disposal and other handting

Handline instructions and administration

This vaccine should be handled by a healthcare professional using aseptic technique to ensure the
sterility of each dose.

Do not use this vaccine after the expiry date which is stated on the label after BXP. I he expiry date
refers to the last day ofthat month.

t0
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Unopencd nrultidose vial should be stored in a relrigerator (2'C - 8'C). Do not freeze

Keep thc vials in out!-r carlon in order to protecl tiom light.

Thc vaccine should be inspected visually for paniculate matter and discolouration Prior to
adminislration. COVID- l9 Vaccine Aslraz eneca is a colourless to slightly brown, clear to slightly
opaque suspension. Discard the vial if the suspension is discoloured or visible particles are observed

Do not shake. Do nol dilule the suspension.

The vaccine should not be mixed in the same syringe with any other vaccines or medicinal products.

The COVID-19 Vaccine Astraz eneca vaccination course consists of two separate doses of 0.5 ml
each. The second dose should be administered between 4 and l2 weeks after the first dose. Individuals
who have received the first dose of COVID-19 Vaccine AstraZeneca should receive the second dose

of the same vaccine to complete the vaccination course.

Each vaccine dose of 0.5 rnl is withdrawn into a syringe for injection to be administered
intramuscularly, preferably in th€ deltoid muscle ofthe upper arm. Use a new needle for
administration, when possible.

It is normal tbr liquid to remain in the vial after withdrawing the final dose. An additional overfill is

included in each vial to ensure that 8 doses (vial of4 ml) or 10 doses (vial of5 ml) of 0.5 ml can be

delivered. Do not pool excess vaccine from multiple vials. Discard any unused vaccine.

Chemical and physical in-use stability have been demonstrated from the time ofvial opening (first
nccdlc puncturc) to administrution for no rrrorc tlrurr 48 lrours in a refi igerator (2"C - 8'C). Within this
time period the product may be kept and used at temperatures up to 30'C for a single period of up to
6 hours. After this time period, the product must be discarded. Do not retum it to the refrigerator.

Disoosal

COVID- l9 Vaccine Aslrazeneca contains genetically modified organisms (GMOs). Any unused
vaccine or waste material should be disposed of in compliance with the local guidance for genetically
modified organisms or biohazardous waste. Spills should be disinfected using agents with activity
against adenovirus.

7. MARKETING AUTHORISATION HOLDER

Astrazeneca AB
SE-l5l 85 Sddertal.je
Sweden

EUll l2l/ 15291001 l0 nrultidose vials (8 doses pel vial)
EUll l2l ll529l0OZ l0 multidose vials ( 10 doses per visl)

9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

Date of first authorisation: {DD month YYYY}

ll



233
IO. DA'TIi OF RIIVISION OF TIItr TEXT

I)etailcd informition on this rnerlicinal product is available on thc woh\ilc ol lh(: l:rrr()p(]rn Mcrlicines
Agcncy h 1t t'l:,','rv w w. c rrra.eulc,pa.c rr
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ANNEX II

MANIIFACTURER(S) OT' TIIE I}IOLOGICAI, ACTlvN
SUBSTANCE(S) AND MANUFACTURER(S) RESPONSIBLE
FOR BATCH RELEASE

CONDITIONS OR RESTRJCTIONS Rf,GARDING SIIPPI,Y
AND USE

OTHER CONDITIONS AND REQUIREMENTS OF THE
MARKETING AUTHOruSATION

CONDITIONS OR R-ESTRICTIONS WITH REGARD TO
TIIE SAFE AND EFFECTTVE USE OF THE MEDICINAL
PRODUCT

SPECIFIC OBLIGATION TO COMPLETE POST-
AUTHORISATION MEASURES FOR THE CONDITIONAL
MARKETING AUTHORISATION

B.

c.

D.

E

IJ



L3{
MANUFAC'IUREIT(S) OF THE BIOLOCICAL ACTIVE SUI}ST.,\NCE(S) .4ND
N{ANUFACTURER(S) RESPONSII]LE T'OR ItA'I'CH REI,E.4SE

N;-rrrc arrd addless of llrc lualtufact (s) of thc biolosical active substrncutc c

I lenogen S.n.
Rue de la Marlette l4
7l 80 Scnell'e
Belgium

Catalent Maryland, lnc
7555 llannans Road
Harmans, MD 21017
United States

Oxford Biomedica (UK) I-imited
Unit A
PIot 7000
AIec Issigonis Way
Oxford OX4 27.Y
United Kingdonr

Name untl lrtidrrss ,-'I thr manulac ttrrer(s) resnrrnsible irr halr:h rr:learr

Medlmmune Pharma 8.V., Nijmegen
l.agelandseweg 78
Nijnrcgcn, 6545CG
Netherlands

B. CONDITIONS OR RESTRICTIONS REGARDING SUPPLY ANDUSE

Medicinal product subject to medical prescription.

. Official batch release

ln accordancc with Artisle I l4 of Directive 2001/83/EC, thc official batch rclease will bc undertirken
by a state laboratory or a laboratory designated for that purpose.

OTHER CONDITIONS AND REQUIR-EMENTS OF THE MARKETING
AUTHORISATION

Periodic safety update reports (PSURs)

C

Union reference dates (EURD list) provided for under Article l07c(7) of Directive 2001/83/EC
and any subsequenl updates published on the European medicines web-portal.

The marketing authorisation holder (MAH) shall submit the first PSUR for this product within
6 months following authorisation.

CONDITIONS OR RESTRICTIONS WITH REGAR.D TO THE SAFE AND
EFFECTIVE USE OF THE MEDICINAL PRODUCT

D

14
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Risk management plan (R-UIP)

E

The marketing authorisation holder (MAH) shall perform the required pharmacovigilance
activities and interventions detailed in the agreed RMP presented in Module 1.8.2 ofthe
marketing authorisation and any agreed subsequenl updates of the RMP.

An updated RMP should be submitled:
. At the request oflhe European Medicines Agency;
. Whenever the risk management system is modified, especially as the result ofnew information

being received that may lead to a significant change to the benefit/risk profile or as the result of
an important (pharmacovigilance or risk minimisation) milestone being reached.

SPECIFIC OBLIGATION TO COMPLETE POST.AUTHORISATION MEASURES
FOR THE CONDITIONAL MARI(ETING AUTHORISATION

This being a conditional marketing authorisation and pursuant to Article I 4-a of Regulation (EC) No
726/2004, the MAH shall complete, within the stated timeftame, the following measures:

Description Due date
In order 10 confirm the consistency of the active substance and finished
product manufacturing process, the applicant should provide additional
validation and comparability data and, introduce enhanced testing.

December 2021 with
interim monthly
updates beginning
Fehnrary 2021

ln order to ensure consistent product qualiry, the applicant should provide
additional information on stability ofthe active substance and finished
product and review the finished product specifications following further
manufacturing experience.

June 2022 wilh
interim monthly
updates beginning
February 2021

In order to confirm the efficacy and safety of COVID- l9 Vaccine
Astrazeneca, the MAH should submit the final Clinical Study Reports for
the randomised, controlled, COV00l, COV002, COV003 and COV005.

3l M^v 2022

In order to confirm the efficacy and safety of COVID- l9 Vaccine
Astrazeneca, the MAH should providc the primary analysis (based on the
7th December data cut-off(post data-base lock) and final analysis from
the pooled pivotal studies.

Primary analysis: 5

March 202 I

Final pooled
analysis: 3l May
2022

In order to confirm the efficacy and safety of COVID-I9 Vaccine
AsfraT€neca in the elderly and suhjects with underlying disease, the MAH
should submit the overview and summaries ofthe primary analysis and
tinal clinical study report ior study D8l t 0C0000 I .

Primary analysis: 30
April 2021

!'inal CSR: J I

March 2O24
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PARTICULARS TO APPEAR ON'I'TIE OUTER PACKAGING

CARTON - EIGHT.DOSE VIAL, PACK OF TO VIALS

1. NAME OF THE MEDICINAL PRODUCT

COVID- I 9 Vaccine Astrazeneca suspension for injection
COVID-19 Vaccine (ChAdOxl -S Irecombinantl)

2. STATEIIIENT OF ACTryE SUBSTANCE(S)

Che dose (0.5 ml) contains not less than 2.5 x 108 infectious units

Chimpanzee Adenovirus encoding the SARS-CoV-Z Spike glycoprotein ChAdOxl -S

3. LIST OF EXCIPIENTS

Excipients: L-histidine, L-histidine hydrochloride monohydrate, magnesium cl oride hexahydrate,
polysorbate 80 (E 413), ethanol, sucrose, sodium chloride, disodium edetate (dihydrate), water for
injections.
See leaflet for further information.

4. PHARIT{ACEUTICAL FORM AND CONTENTS

Suspension for injection
l0 multidose viais
(8 doses per vial - 0.5mI per dose)
4ml

5. METHOD AND ROUTE(S) OF ADMINISTRATION

Intramuscular use

Read the package leaflet before use.
For more information, scan here or visit www.azcovid-l9.com

QR code to be included

SPECIAL WARNING TIIAT TIItr MtrDICINAL TRODUCT MUST I}E STORDD OUT6.
REACH OF CHILDREN

Keep out oftho sight 3nd roach ofchildron

7. OTHER SPECIAL WARNING(S), IF NECESSARY

8. EXPIRY DATE

EXP

l8
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9. SPECIAL STORAGE CONDITIONS

Store in a refrigerator.
Keep vials in outer carton in order to protect from light.
Do not freeze. Do not shake.
For information on the shelf life after first opening and additonal storage information, see the package

leaflet.

IO. SPECIAL PRECAUTIONS FOR DISPOSAL OF UNUSED MEDICINAL PRODUCTS
OR WASTE MATERIALS DERryED FROM SUCH MEDICINAL PRODUCTS, IF
APPROPRIATE

This medicine contains genetically modified organisms (GMOs). Dispose of in compliance with the

local guidance for GMOs or biohazardous waste.

11. NAME AND ADDRESS OF THE MARKETING AUTHORISATION HOLDER

Astrazeneca AB
SE-l5l 85 Sddertzilje
Sweden

12, MARKETINGAUTHORISATIONNUMBER S

EU lzl/t529/001 l0 multidose vials (8 doses per vial)

13. BATCH NUMBER

Lut

14. GENERAL CLASSIFICATION FOR SUPPLY

15. INSTRUCTIONS ON USE

16. INF'ORMATION IN BRAILLE

Justification for not including Braille occepted.

17. UNIQUE IDENTIFIER - 2D BARCODE

2D barcode carrying the unique identifier included.

PC
SN

18. UNIQU.T IDENTIFIER. HUMAN READABLE DATA

l9



7U
NN

20



7+>
MINIMUM PARTICULARS TO APPEAR ON SMAI.I,IMMN,DIATE PACKAGING I,JNITS

VIAL LABEL - EIGHT-DOSE VIAL

1. NAME OF THE MEDICINAL PRODUCT AND ROUTE(S) OF ADMINISTRATION

COVID- l9 Vaccine Astraz€neca injection
COVID-19 Vaccine (ChAdOxl -S [recombinant])

Intramuscular use

2. METHOD OF ADMINISTRATION

3. EXPIRY DATE

EXP

4. BATCH NUMBER

Lot

5. CONTENTS BY WEIGHT, BY VOLI]ME OR BY T'NTT

Mrrltidose vial (8 x 0.5 ml doses)
4 rnl

6. OTHf,R

Astra2neca

2t
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PAR'I'ICULARS'I'O APPEAR ON 'TIIE OUTER I'ACKA(JINC;

CARTON . TEN-DOSE VIAL, PACK OF 10 VIALS

1. NAME OT'THE MEDICINAL PRODUCT

COVID-19 Vaccine Astrazeneca suspension for injection
COVID- 19 Vaccine (ChAdOx l -S Irecombinant])

2. STATEMENT OF ACTTVE SUBSTANCE(S)

One dose (0.5 ml) contains not Iess than 2.5 >< l0E infectious units

Chirnpanzee Adenovirus encoding the SARS-CoV-2 Spike glycoprotein ChAdOxl-S

3. LIST OF EXCIPIENTS

Excipients: L-histidine, L-histidine hydrochloride monohydratc, magnesiunr chloride hexahydrate,
Polysorbate 80 (E 433), ethanol, sucrose, sodium chloride, disodium edetate (dihydrate). water for
injections.
See leaflet for fuither infornration.

4. PHARMACEU'I'ICAL I'ORM AND L^ON'I'U,N t'S

Suspension for injection
I0 multidose vials
( l0 doses per vial - 0.5 ml per dose)
5ml

5. METHOD AND ROUTE(S) OF ADMTNISTRATTON

Intramuscular use
Read the package leaflet before use.
For more information, scan here or visit www.azcovid- l9.com
QR code to be included

6. SPECIAL WARNINC THAT THE MEDICINAL PRODUCT N,IUST BE STORED OUT
OF THE SIGHT AND REACH OF CHILDREN

Keep out ofthe sight and reach ofchildren.

7. OTHER SPECIAL WARNINC(S), IF NECESSARY

ia

8. EXPIRY DATE

EXP
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9. SPECIAL STORAGE CONDITIONS

Store in a refrigerator.
Keep vials in ouler carton in order to protect ftom light.
Do not freeze. Do not shake.

For information on the shelf life after first opcning and additonal storage information, see the package

leaflet.

IO. SPECIAL PRECAUTIONS FOR DISPOSAL OF UNUSED MEDICINAL PRODUCTS
OR WASTE MATERIALS DERIVED FROM SUCH MEDICINAL PRODUCTS, IF
APPROPRIATE

This mcdicinc contains gcnctictrlly modificd organisms (GMOs). Disposc of in compliancc with thc
local guidance for GMOs or biohazardous waste.

1I. NAME AND ADDRESS OF THE MARKETING AUTHORISATION HOLDER

Astraz€neca AB
SE-l5l 85 Sddertalje
Sweden

12. MARI(ETINGAUTIIORISATIONNUMBER(S)

EU/t tzt As29/002 l0 multidose vials (10 doses per vial)

13. BATCH NUMBER

Lot

14. GENERAL CLASSIFICATION FOR SUPPLY

15. INSTRUCTIONS ON USE

16. INFORMATION IN BRAILLE

Justification for not including Braille accepted.

17. UNI UE IDENTII'IER _ 2D BARCODE

2D buruude uurrying the urtigue idetrtilicl irruludvd.

18. UNIOUE IDENTIFIER - HUMAN READABLE DATA

PC
SN
NN
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MINIMIIM PARTICIII,ARS TO APPEAR ON SMALL IMMEDIATE PACKAGINC IJNITS

VIAL LABEL - TEN.DOSE VIAL

r. NAMf, OF TI{E MEDICINAL PRODUCT AND ROUT OF ADMINISTRATION

COVID-19 Vacclne Ashazeneca lnJectlon
COVID-19 Vaccine (ChAdOxl-S Irecombinant'l)

Intramuscular use

2. METHOD OF ADMINISTRATION

3. EXPIRY DATE

EXP

4. BATCH NUMBER

Lot

5. CONTENTS BY WEIGHT, BY YOLT]ME OR BY ['II\[IT

Multidose vial (10 x 0.5 ml doses)
5ml

6. OTHER

Astrazeneca

24
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Package leaflet: Information for thc user

COVID-19 Vaccine AstraZcneca suspension for injection
C()V II)- l9 Vacclne (Chr\doxl-S lrecombinant])

VThis medicine is subiect to additional monitoring. l'his will allow quick identification of new

safety infomration. You can help by reporting any side eflects you may gct. See the end of section 4

for how to report side effects.

Read all of this leaflet carel'ully bclbre the vaccinc is givcn hecause it contains important
information for you.
- Keep this leaflet. You may need lo read it again.
- Ifyou have any further questions, ask your doctor, pharmacist or nurse.
- tiyou gct eny sidc cltccts, tBlk to your doctor, ph&-mtrcist or nursc.'l his includcs any possiblc

side effects not listed in this lcaflet. See section 4.

What is in this leaflet

What COVID-19 Vaccine Astrazeneca is and what it is used lor
what you need to know belbre you are given COVID-19 Vaccine AstraZeneca
How COVID- l9 Vaccinc n strazeneca is givcn
Possible side effects
How lo store COVID-19 Vaccine Astrazeneca
Contents of lhe pack and other inlormation

l. Whal COVID-I9 Vaccinc Astraz€neca is and what it is used for

COVID-19 Vaccine Astrazeneca is used for preventing COVID-19 caused by the SARS-CoV-2 virus

COVID- I 9 Vaccine Astrazeneca is given to adults aged I8 years and older.

The vaccine causes the immune system (the body's natural defences) Io produce antibodies and

specialised white blood cells that work against the virus, so giving protection against COVID- l9
None ofthe ingredients in this vaccine can cause COVID-19.

2. What you need to know before you are given COVID-I9 Vaccine AstraZeneca

The Yaccine must not be given:
- Ifyou are allergic lo the active substance or any ofthe other ingredients ofthis vaccine (listed in

section 6).

Warnings and precautions
Talk 10 your doctor, pharmacist or nrrrse hefore yor r are given COVID- I 9 Vaccine AslraZeneca:
- Ifyou have ever had a severe allergic reaction afler any other vaccine injection or after you

rvcrc givcn COVID l9 Voccine AstraZeneca in the past;
- llyou ltave ever I'ainted thllowing arry needle injectiotr;
- Ifyrrrr have a levere irrfer'{irrrr willr a ltigh lrrrrperalrrte (rrver i8"C). Howcver, you r:att ltavt'

your vaccination il you have a mild t'ever or upper airway iniection like a cold;
- Ifyou have a problem with bleeding or bruising, or ifyou are taking an anticoagulant medicine

(to prevent blood clots);
- Ifyour immune system does not work properly (immunodeficiency) or you are taking medicines

that weaken the immune system (strch as high-dose corticosteroids, immUnosrppressants or
cancer medicines).

+
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lfyou are not sure il any ofthe above applie:r to you, talk to your doctor, pharmacist or nurse before
you are given thc vaccine.

As ivith any vaccine. thc 2-close vaccination course of COVID- l9 Vaccine Astrazeneca may not fully
prolect all those who reccive it. It is not known how long you will be protected for. Currently there are
limited data on the ellicacy of ClOVll)-19 Vaccinc AstraZeneca in individuals aged 55 and older.

Children and adolescents
COVID-19 Vaccine AstraZ-eneca is not recommended for children aged below l8 years. Currently
there is nol enough inlbrmation available on the use ot.COVID-19 Vaccine Aslrazeteca in children
and odolcaccnts youngcr thsn I 8 ycars of agc.

Other medicines and COVID-19 Vaccine AstraZeneca
Tell your doctor, pharmacist or nurse ifyou are taking, have recently taken or might take, any other
medicines or vaccines.

Pregna ncy and breastfeeding
lfyou are pregnant or breastfeeding, think you may be pregnant, or are planning to have a baby, ask
your doctor. phannacist or nurse for advice before you receive this vaccine.

Driving and using machines
Some ofthe side effects of COVID-19 Vaccine AstraZeneca listed in section 4 (Possible side effects)
may temporarily reduce your ability to drive and use machines. lfyou feel unwell after vaccination, do
not drive or use machines. Wait until any effects ofthe vaccine have wom offbefore you drive or use
machines.

COVID-19 Vaccine AstraZeneca contains sodium and alcohol (ethatrol)
This medicine contains less than I mmol sodium (23 mg) per 0.5 ml dose, that is to say essentially
'sodium-free'.
This medicine contains 2 mg ofalcohol (ethanol) per 0.5 ml dose. The small amount ofalcohol in this
medicine rvill not have any noticeable effects.

J. How COVID-I9 Vaccine Astrazeneca is given

COVID-19 Vaccine Astrazeneca is given as an injection of 0.5 ml into a muscle (usually in the upper
arm).

During and after each injection of the vaccine, your doctor, pharmacist or nurse will watch over you
for around 1 5 minutes to monitor for signs of an allergic reaction.

You will receive 2 injections of COVID-19 Vaccine Astrazeneca. The second injection can be given
between 4 and l2 weeks after the first injection. You will be told when you need to return for your
second injection.

complete the vaccination course should also be with COVID-19 Vaccine Astrazeneca

Ifyou miss an appointment for your second injection of COVID-19 Vaccine AstraZeneca
Ifyou forget to go back at the scheduled time, ask your doctor, pharmacist or nurse for advice. It is
important lhat you return for your second injection of COVID-19 Vaccine AstraZeneca. Ifyou miss a
scheduled injection, you may not be fully protected against COVID-19.

27
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4, Possible side effects

Like all medicines, this vaccine can cause side effects, although not everybody gets them. Ilyou
notic:e any side effects mrt mentioned in this package leaflet, pleese tell your doctor, pharmacist or
nurse.

Gct urgcnt medical attclrtio ifyou gct syrnpturrrs ola scvclc allcrgie
include a combination of any of the following symptoms:
- feeling faint or light-headed
- changes in your heartbeat
- shortness of breath
- wheezing
- swelling ofyour lips, face, or throat
- hives or rash
- nausea or vomiting
- stomach pain.

r eaetior r Suelr reautitlrs rrray

'fhe following side effects may occur with COVID-19 Vaccine Aslrazeneca

Verv Common (mav affect more than I in l0 le
tenderness, pain, warmth, itching, or bruising where the injection is given
feeling tired (fatigue) or generally fecling unwcll
chills or feeling feverish
licadaclte
feeling sick (nausea)
joint pain or muscle ache

Common (mav allcct up to I in l0 pcoplc)
- swelling or redness where the injection is given
- fever (>38'C)
- being sick (vomiting) or diarrhoea

Uncommon (may affect uD to I in 100 DeoDle)
sleepiness or l'eeling dizzy
decreased appetite
cnlargcd lymph nodes
excessive sweating, itchy skin or rash

Reporting of side effects
If you get any side effects, talk to your doctor, pharmacist or nurse. This includes any possible
side effects not listed in this leaflet. You can also report side effects directly via the national reporting
system listed in Aooendix V. By reporting side effects you can help provide more information on the
safety of this medicine.

5. How to store COYID-I9 Vaccine AstraZeneca

Keep this medicine out ofthe sight and reach ot children

Yorrr doctor, pharmacisl or nurse is responsihle for sloring this vaccine and disposing of any rrnrrsed

product corrcotly. The lullowing infr-rrmation about storage, expiry, use and handling as well as

disposal is intended for healthcare professionals.

Do not use this vaccine afler the expiry date which is staled on the label after EXP. The expiry date
refers to the last day ofthat month.

Storc in a rcfrigcrator (2'C -' 8'C)
Do not freeze.
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Kecp vials in outer carton in order to protcct lrom light

From lhe time of vial opcning (Iirst needlc puncture) to administration store thL' vial for no more lhan
48 lruLrrs irr a rcll igeralrx (2"C-8"C). Willrirr tlris tirrrc periotl lltc prudLrct may bc kcpt and used at

tcmpcroturca up to 30'C for a singlc pcriod of up to 6 hours. Aftcr thi3 tirnc pcriod, thc product must
be discarded. Do not retum it to the reliigcrator.

Discard the vial if the suspension is discoloured or parlicles are observed. Do not shake

COVID-19 Vaccine Astrazeneca conlains genetically modified organisms (GMOs). Any unused
vaccine or waste material should be disposed of in compliance with the Iocal guidance for genetically
modified organisms or biohazardous waste. Spills should be disinfected using agents with activity
againsl adenovirus.

6. Contents of the pack and other information

What COVID-19 Vaccine AstraZeneca contains
One dose (0.5 ml) conlains:
Chimpanzee Adenovirus encoding the SARS-CoV-2 Spike glycoprotein ChAdoxl-S', not less lhan
2.5 x 108 infectious units
'Produced in genelically modified human embryonic kidney (HEK) 293 cells and by recombinant
DNA technology.

'l'his prodlrct contains genelically moditied organisms ((iMOs)

The other excipients are L-histidine, L-histidine hydrochloride monohydrate, magnesium chloride
hexahydrate, polysorbate 80 (E 433), sucrose, disodium edelate (dihydrate), water for injections (see
scctitxr 2 'COV[D-19 Vase itrc AsLrilcrrccu st)rrl-uirrs sodirrnr unrl alcolrrtl").

What COVID-19 Vaccine AstraZeneca looks like and contents of the pack
Suspension for injection (injection). The suspension is colourlcss to slightly brown, clcar to slightly
ona.lre

Pack sizcs:
- 8-dose muhidose vial (4 ml) with stopper (elastomeric with aluminium overseal) in a pack of

10 vials. Each vial contains 8 doses of 0.5 ml.
- 10-dose multidose vial (5 ml) with stopper (elastomeric with aluminium overseal) in a pack of

l0 vials. Each vial contains l0 doses of 0.5 ml.
Not all pack sizes may be marketed.

Marketing Authorisatiotr Holder
AstraZeneca AB
SE-15185 Sddert?ilje
Sweden

Manufacturer
Medlmmtrne lharma D.V., Nijmegen
Lagclandscwcg 78
Nijmegen, 6545CG
Netherlands

For any inlbrmation aboLrt this medicine, please contact the local representative ofthe Marketing
Authonsatlon Holder:

Belgi6/Belgique/Belgien
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2;s/
Aslrazeneca S.A./N.V.
'l'el: Tel: +32 2 808 53 06

Er,rraprra
Acrpa3elleKa Er,rrapnr EOO,(
'l'en.: +359 (2) 90 60 798

iesk6 republika
Astrazeneca Czech Republic s.r.o
Tel: +420 228 882 054

Danmark
AstraZeneca A/S
Tlt +45 89 87 04 78

Deutschland
AstraZeneca GmbH
Tel: 0800 22 88 660 (gebtihrenfrei)

Eesti
Astraz eneca

Tel: +372 6549 600

Ul-fui6cr
AstraZeneca A.[.
Tq),: +30 2l I 1983792

Espaia
As(raz cncca Fantrac€ulica Spairr, S.A.
Tel: +34 93 220 20 14

France
Astraz cncca
Tdl: 0 800 08 92 44 (numdro ve()

Hrvatska
Astrazeneca d.o.o.
Tel: +385 I 4628 000

Ireland
Astrazeneca Pharmaceuticals (lreland) DAC
Tel: 1800 812456 (toll free)

island
Vistor hf.
Simi: +354 519 3643

Italia
Astrazeneca S.p.A.
Tel: +39 02 9801 4221

Krlapog
Al,6xtrop <Dap poxeucr{ At6
Tt?': +357 22090050

UAB Astrazeneca Lietuva
Tel: +370 5 2141423

Luxembou rglLuxemburg
AstrtZeneca S.A./N.V.
Tdl/Tel: +352 2 7863166

Magyarorszdg
AstraT€neca KI1.

Tel.: +36 80 180 007

Malta
Associated Drug Co. Ltd
Tel: +356 2277 8134

Nederland
Astrazeneca BV
Tel: 0800 70 1 I (gratis)
+31 79 363 2722

Norge
ASlTazeneca AS
Tlf: +47 23 96 23 13

Osterreich
AstraZeneca Osteneich GmbH
Tel: +43 I 7ll 31 0

Polska
As[raZcttcua PLarrrra Pulattd Sp. z t-r.u.

Tel.: +48 22 104 60 80

Portugal
Astrtzeneca Produtos FarmacCulicos, Lda
Tel: +351 30 880 l7 68

Rominia
Ashazeneca Pharma SRL
Tel: +40 3l 630 03 l8

Slovenija
Astrazerreca UK Lirnited
Tel: +386 I 60 03 197

Slovensk6 republika
Astrazeneca AB, o.z.
Tel: +421 2 3321 5491

Suomi/l'inland
Astr^Zeneca Oy
Puh/Tel: +358 94 24 55072

Sverige
Astrazeneca AB
Tel: +46 3 130 11 892
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Latvija
SIA Astrazeneca Latvija
Tel: +371 68688132

United Kingdom (Northern Ireland)
Astrazeneca UK Ltd
Tel: +44 8000 541 028

This leaflet was last revised in

This medicine has been given'conditional approval'. This means that lhere is more evidence to come

about this medicine.
The European Medicines Agency will review new information on this medicine at least every year and

this leaflet will be updated as necessary.

Other sources of infornration

Scan the QR code with a mobile device to get this information in different languages'

www.azcovid- l9.com

Detailed intbrmation qrr t6ig urcdicit'tc is uvailublu ull the Eulopearl Mcdicincs Agency web silr::

http://www.ema.europa-eu

This leallet is available in all EU/DIA languages on thc European Medicines Agency website.

The following information is intended for healthcare professionals only:

For storage and disposal, see section 5 "How to store COVID-19 Vaccine AstraZeneca"

Traceability

ln order to improve the traceability of biological medicinal products, the name and the batch number

of the administered product should be clearly recorded.

Handline instructions and adm inistration

This vaccine should be handted by a healthcare professional using aseptic technique to ensure the

sterility of each dose.

The vaccine should be inspected visually tor particulate matter and discolouratlon prior to
administration. COVID-19 Vaccine Astrleneca is a colourless to slightly hrown, clear to slightly

opaque suspension. Discard the vial ifthe suspension is discoloured or visible particles are observed-

Do not shake. Do not dilute the suspension.

'l he vaccine should not be mixed in the same syringe with any other vaccines or medicinal products

The COVID-19 Vaccine AstraZeneca vaccination course consists of two separate doses of 0.5 ml

each. The second dose should be administered between 4 and l2 weeks after the first dose. Individuals
who have received the firsl tlosc <-rf COVI[)-19 Vaccirrc AsllaZerrer:a sltould teceive the second dose

of the same vaccine to comDlete the vaccination course.
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Ear,:lr vauuile dose of 0.5 ntl is withdrawn into tr syringc for injcction to bo administered

intramuscularly, prcfcrably in the deltoid muscle ofthe upper arm. LIse a new needle for

administration, when possible.

It is rrgrural for liquid to remain in the vial aftcr withdrawing the final dose. An additional overfill is

included in each vial to ensure that 8 doses (vial of4 ml) or l0 doses (vial of5 ml) of 0.5 ml can be

dclivcrcd. Do not pool excess vaccine fiom multiple vials. Discard any unused vaccine.

ar,
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ANNEX TV

CONCLUSIONS ON TIIE GRANTING OF THE CONDITIONAL MARI(ETING
AUTHORISATION PRESENTED BY I'HT) T]UROPEAN MEDICINES AGENCY

l3



Lt(.
Conclusions presented by thc Duropean MediciIes Ageucy orr:

Conditionrl marketing authorisation

The CHMP having considered the application is ofthc opinion that the risk-benefit balance is
favourable to recommend the granting ofthe conditional marketing authorisation as further explained
in the European Public Assessmenl Report.
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lnducing mucosal lgA: A challenge for vaccine adjuvants and

delivery systems

Prosper N. Boyaka
Department of Veterinary Biosciences, The Ohio State University

Abstract
Mucosal IgA or secretory IgA (SIgA) are slructurally cquipped to rcsist chcmical degradation in

thc harsh environment ofmucosal surfaces and the enrymes olhost or microbial oriSin.

Production of SlgA is fincly regulated and distinct l-independcnt and 
-l'-depcndent mechanisms

orchestrate immunoglobulin heavy chain o class srvitching and SIgA rcsponses against

commcnsai and pathogenic microbes. Most infectious pathogcns enter the host via mucosal

surf'aces. To provide a first line ofprotection at thesc cntry ports. vaccincs are being devcloped to

induce pathogen-specific SIaA in addition 1() systemic immunity achievcd hy injccted vaccines

Mucosal or cpicutancous dclivcry ofvaccincs hclps targct thc inductivc sitcs for IgA responscs.

The eflicacy ofsuch vaccines relies on the identificalion/cngincering ofvaccine adjuvants capable

of rupportinS the development of SIgA slongeidc sl,elemic immrrniry and dclivery systcms thal

improve vaccinc dclivcry to [hc rargctud alatonlic sites 0nd iD]rttlrne cells.

Mucosal surfaces provide a physical barrier to the cntry offoreign factors and microbes inlo

the host while allowing important functions; such as uptake ofair and food, reproduction,

and vision to occur. The protcction ot-these surlaccs is ensurcd by the mucosal imnrune

system, which consists ofa complex network ofcells and molecules designated as the

Mucosal-Associated Lymphoid'I issues (MALT).'fhe role of the MALT is clearly distinct

from that ofthe systemic immune system, which primarily maintains the innet body sterile

and free ofmicrobes, foreign antigens, and altcrcd or dcad cclls.'l'hc mucosal immunc

system is designed to tolerate commensal microbes and food, but also to initiate adaptive

immune responses against invading pathogens and provide a first line ofdefense at their

portal ofentry. The SIgA represent the hallmark of immune response at mucosal sites and

contribute to homeostasis via a variety ofmcchanisms (l). SlgA Abs are induccd by

postnatal exposure to commensal microorganisms iridicating that these Abs play a role in

sensing commensal microb€s and limiting their overgro\a'th (2, 3). SIgA Abs also protect the

host by binding to the surface of luminal microbes and toxins to prevent them from attaching

to epithelial cells (Figure l) (4). 11is exclusion mcchanism limits the ability of microbial

pathogen-associated molecular panems (PAMPS) to trigger inflammatory responses and

therefore contributes to lhe anti-inflammatory effect of Slg^. Whilc induction of SIgA is

desirable for optimum protection ofmucosal surfaces and limiting systemic infections,

production oftlese antibodies (Abs) is differcntly regulated than systemic IgG and IgA Abs

Correspondencc: Prcspcr N. Boyak4 The Ohio Slate University, Depl. ofvelerinary Biosciences, VMAB, 1900 Cof.y Road,
Columbu!, OH 13210, boyah.l @su.cdu.
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xnd the)' irrc poorl)' induccd b1' convcnlional injcctcd vaccincs. Ihis |cvicw will Jiscuss

rcgulati(D of l8A responscs itnd ongoing ellbns to\\ard the tlevcklpntent ol vaccincs capablc

ofpromoring bolh systcmic immunitl and SlgA respollscs in mucosal tissues.

1. lgA and secretory lgA

Immunoglobulin A (lgA) is the most abundant irrrnurrogloULrlirr ir Ilrucosal tissucs and

rcprcacnts thc hrllnlttrk of mutr,,srtl illlllurle responte Thir immunoglobulin isotlpe i: also

thc sccond most abundant immunoglobulin isotype in the circulation. Sructurally' IgA

present in the circulation are either monomeric IgA or polymeric (plgA) immunoglobulins.

where monomers are grouped together by ajoining chain (J-chain) (Figure I) Secretory I8A

(SIgA) arc exclusively present at mucosal surfaces and consist of dimeric IgA linked via the

J-chain to the secretory components (SC) (Figure I) fhe laner is a ponion ofpolymeric

immunoglobulin receptor (plgR) expressed at the basolateral surfacc of the cpithelial cells.

which is acquired during the release oflgA molecules in the lumen afler transepithelial

transport. The secretory comPonenl protects the SlgA from dcgradation by microbial and

host proteolytic enrymes in the gastrointestinal tract and body secretions. Only one typc of
IBA molecule exists in mice. In contrast, human IgA molecules are divided into the I8A I

and IgA2 subclasses. The lgA I are dominant in the serum. The IgA2, which are morc

resistant to proteolylic degradation are the main isoform found in mucosal secretions.

- Regulation of lg class switch for production of lgA

B cells can unde4o Ig class switch recombination (CSR) and acquire the ability to produce

IgA after CD40-CD4OL ligarion in the Presence of TGF-pwith crntdbution from other

cylokines including IL-4, IL-5, lL-6, IL-lO, and IL-21 (5 8) (Figure I). Other costimulatory

signals such as B cell-activaling factor ofthe TNF family (BAfF), a proliferation-inducinS

ligand (APRIL), rctinoic acid (RA), and nitric oxide also facilitate CSR for the Produclion of
IgA (7, 9, lO). BAFF and APRIL further enhance IgA responses by providing survival

signals, and/or inducing plasma cell differentiation and I8A secretion (10, I 1). Retinoic acid,

a metabolite of vitamin A, plays an important role in the production ofmucosal IgA since in

addition to acting synergistically wilh IL-5 and IL-6 !o induce l8A secretion (12), it also

induces expression of gut-homing receptors on B cells ( l2) (Figure I ). Additional cytosolic

factors and transcriPtion factors contribute to the regulation oflgA class switching. For

example, the noncanonical lxB kinases TANK-binding kinase t (TBK1) in B cells was

shown to negatively regulate IgA class switching by attenuating noncanonical signaling via

the transcription factor NF-xB (13). The cytosolic protciD clatlrriu, which controls re4cptor-

mediated endocytosis and intemalization of rec€ptors, also influences antibdy isotype

switching and prcduction oflgA (14). Thus, absence ofclathrin light chain in B cells

enhances immunoglobulin switch to lgA. an efecl consistent with a defectivc endocytosis of
'tOtpR2 ard sul.rsaluelt ilcrcascd I Ulrpl{2 signaling ( 14).
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- T-dependent and T-independent mechanisms of lgA induction

IgA can be produced by naive B cells in gut-associated lymphoid tissues (GALT) or

nasopharyngeal-associated lymphoid tissues (NALT) in response to stimulation by

commelsal microbes, microbial pathogens, or afier vacrination. Comparison ofnaive B
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cclls in lhc intcstinal Pe) cr's pirtchcs wilh lgA producing cclls in the intestinal lamina

pr.,pria hlv. shown thnl a.hnr1gc.,l'energ) nrclaholisn) occurs during diflcrcntiation ofB
cells into lgA-producing cells ( I5 ). Hence. whilc both naivc and lgA-producing cells usc the

tricarbox),lrc !crd cyclc and latty acrd lor energy production, glycolysls prefcren(ially ocuur

in lgA-producing cclls ( ! 5). Immunoglobulin CSR and production of lgA can occur via T-

iDdcpendenl or'f-dependent mechanisms depending on the nature ofantigen and the cellular

origin of help received by B cclls (Figure I ). High affinity lgA are generated in a T-

dependent fashion, while IgA produced in a T-independent manner lack or only have limited

antigen specificity due to limited somatic hypermutation. ln the gut, IgA-producing cells are

generated in Serminal centeni ofthe Peyer's patches, but also in other secondary lymphoid

tissues (cryptopatch and cryptopatch-derived isolated lymphoid follicle) and microbe-

induced tcrtiary lymphoid tissues. This process is finely regulated and it has now been

shown to require prolonged interaction of B cclls with dendritic cells in the subepithelial

dome (SED) ofthe Peycr's patchcs and Dc-mediated production ofTGF-p via integrin

oVP8-mediated activalion ofTGF-p (16). Innate lymphoid cells play a role upstream of
these interactions as they facilitate the maintenance ofDCs in the SED (16).

Sevcral 'l cell subsets are involved in the induction of lgA. Atnong these cells, follicular T

helper ('i th) cclls ( l7) play a key role in both immunoglobulin CSR and somatic

hyp€rmutation in antigen recog[izing regions and subsequent generarion ofhigh-affinity

antibody producing plasma cells and memory B cells. The expression ofCXCR5 by TIh

cells allo',{ them to locate into B cell follicles. where they produce IL-21, an lgA Prultrotirr8

cytokine (5). l th were repo(ed to differentiate from other Th cell suhsets suggcsting a

plasticity ofmucosal T cells and pol.cntial for rspid adaptation to the luminal environment

and ultimately produce the mucosal IgA Ahs needed to marntarn homeostasis.

l'ox3+'l'cclls u,crc thc lirst l ccll subsct show,l to undergo dificrcntiation into I fh cclls in

thu GALT to support IEA rcaponscs. Thus, following thc odoptivc tronsfer ofFox3+ T cells

to'I cell deficient mice, these cclls could trigger formalion of germinal c€nters in the Peyer's

patches (18). Formation ofgerminal centers was limited to Peyer's patches and, to a lesser

extend mesenteric lymph nodes, and the process was initiated by Fox3+ T cells that have

lost expression ofFoxp3. The re-diffcrentiation ofFox3+ T cells appca$ to be gut-spccifiu'

since widence ofthis process was not seen in the spleens or peripheral lymph nodes.

Mechanisms leading to this re-differentiation ofFoxp3 cells remaiBs to be elucidated, but it

is possible that gut-dcrived signals down regulate Foxp3 allowing the ei<pression oflhe
transcription factor Bcl6 and other characte stics ofTIh cells. The re-differentiation of
GALT Fox3+ T cells into Trh could not be confirmed in other studi€s (19) Nonethelcss, a

couple ofrepofls suSgest that a small subset ofmucosal resident Treg can respond to T-

dependent anliBens and co-express Bcl6, upreSulate CXCR5 and migrate into geminal

centers to function as regulatory Tlh cells (20, 2l).

ThlT cells are preferentially found in mucosal tissues and their presenc€ in the intestine has

been shown to depend on stimulation from commensal bacteria, such as Segmented

lilamentous bacleria (22,23). Adaptive lransfe, studies have confirmed lhe tropism Th l7
cells for mucosal tissues ofthe gut, but also demonstrated that in recipient host, these cells

down-regulate their expression ofThl? characteristics (i.e., RORTI and IL-17A oQression)

Jrnn rrol Author manus.ripl; a\.ailabl. in PMC 2018 July 0l
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to acquire characteristic ofl'th cclls, including tho tron:icription llctor Ilc:16. thc surl'acc

mrtlcculcs CtiCR,l, PLI-1. ar,.l tlrr at,ilit.r l,' lrrrrIrr t tl,r ly,\-;,t,rrrutitrl. r]lokloc Il. ll (19)'

lr rn{)thcrttud}. odoplivc tronrlir of -l ccll: locking l\11D8ll inlo qcrrrr licc lirLg ; nlicc

helped demonstrate that gut micfobieta-mcdiated signaling through Mvl)88 in ( l)4' 'l cclls

intlrrcc lhcir rlifl'"r'cnlialirtn ilrlrt'l'l} ( r'lls nrxl I 'rrl('lc 
llle ptrrrluction ol hieh-rllfinity SIgA

(24).

A number of studies have now shown that immunoglobulin CSR and productbn of lgA can

be induced in a T-independent manner in lymphoid structurcs ofthe GALT (i.e.' Peyer's

patches, isolated lymphoid follicles, cryptopatches and mesentcric lymph nodes) (7,25,26).

It was also suggested that lgA production could take place in the intestinal lamina propria

independently of cognate T cell help following interactions ol'APRll - with the

transmembrane activator and CALM interactor ('lACll) on l) cells (27.28). lt is important to

indicate that a major difference bctween 'f-dependent and 1--independcnt production of IgA

is the source ofcytokines that provide help to B cells. lnnatc lymphoid cclls, which are

present in high number in mucosal tissues. can produce the same pat19m of cytokines than T

helper cells and thus may play a central role in thc 'Lindependenr production mucosal l8A

(29). The plasmacytoid dendritic cells (pDCs) arc a source of APRIl.. IIAFF, IL-10 and ll.-6
(30), and thus, could be key players in this process. In addition to sollrble cylokines,

membrane-bound lymphotoxin p (Lfo ln2) Produced by RORTI ll,Cs was shown to bc

cntical tor I cell-tndependent lgA induction in the lamina propria (31). Thc list ofcclls

potentially involved in the T-independent production of IgA continues to grow and now

includes eosinophils, which are widely considered as proinflammatory and associated with

allergy and eoslnophllic gastointcstinal disordcrs (32). EosinoPhils promote CSR and

production oflgA by providing active TCFp (32).

T-dependent IgA responses predominantly involved 82 cells, while T-independent IgA

responses involve bolh follicular 82 cells and innate B I cells thal reside in the peritoneal

cavity. A study thal addressed the rclativ€ crrntribution ol thc B cell subsets to lgA rcsponscs

toward commensal microbes has shown that most commensals elicit'l'-independent IgA

responses by the orphan Blb and 82 cells, while only atyPical commensal such as

segmented filamentous bacleria elicits T-dependent IgA responses (33).

- Role of epithelial colls in production of SlgA

SIgA Abs contain a secretory component synthesized by epitheiial cells. Host and microbial

faclors, which stimulate prcduction of IgA-Fomoting cytokines (i.e., BAFF and TGF-p) by

epithelial cells enhance production of SIgA (34). The plgR which mediate the transepithelial

transport ofpolymeric IgA and secretion ofSIgA is expressed by different type ofepithelial

cells and the rcsolulion ofits crystal slructure provides new information about multiple

conformations used by the secretory component to protect mammals from palhogens (35).

The transepithelial trafficking ofthe plgR was shown to involve both the tanscltotic
pathway and one arm ofthe regulated secretory pathway (36). Factors which participate in

the complex rcgulation ofplgR expression and transg/tosis also conribute to oPtimizing

SIgA production and mucosal immunity (37, 38). Both the classical and the altemative NF-

xB pathway regulate pIgR expression (39, 40). Inflammatory (lL-1), Thl (IFN-Y' TNF) and

Jlnnlrol Author manuscripl; arsjlabl. in PMC 20 | 8 July 0l
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'I h2 ( 1l--.1) cllr)kines wcrc shown to slitnu latc plgll exprcssion by cpitlrclial cclls (17). Thc

li,:t tlrat th.sc cyt,-,ki cs. a:r rvcll us tho:ie produccd b) l h l7 cclls. stimulatc pl8R c\lrcssi('n

(.1i) highlighls the ccntral kc) rolc ol SlgA in prolcctt)n ol nrucosal lissucs againsl

inrraccllular pothogens, extritcellular pathogcns, and other loxins and lbrcign pt odtrcts

2. Vaccinc adjuvants and dclivery systema for induction of mucosal lgA

Alum is thc udjuvunt the ntott !vidcl), u!€d irt ir.JUcted subunit vaccirles lor jD rction of'

specilic'l celt rcsponses in the bloodstream and serum I8G rcsponses tJnfortunately, this

adjuvanl is not effectivc at triggering the molecular events that support lgA CSR or homing

ofcllbctor B and T cclls in mucosal tissues. Major efforts were dedicated to thc devcloPmcnt

ofncrv vaccinc adjuvants l-or induction ofSISA (Table l). As mentioncd above. the ccllular

and molccutar machinery thal suPports initiation of SISA responsc is located in mucosal

tissucs and thus can be rcached by needle-free vaccines via the oral. nasal, rectal, or ocular

routes. 1 he eflicacy of such vaccines rclies on delivery systems that improve vaccinc

delivcry to the targetcd anatomic sites and immune cells (Table I). lmprinting ofmucosal

homing potcntial through induction ofhoming and chemokine receptors is another imporlant

step in thc induction of SlgA responses in selected mucosal sites

- Mucosal homing of lgA producing cells and routes ofvaccine delivery

Conventional injected vaccines generally indllce specific T cell responses in the hloodslream

and serum lgC responses. In contrast with injected vaccines, needle-frec vaccines

adnlinistcrcd via thc oral, nasal, rcctal, or cpicutancou3 routes hove thc potcntial to illducc

mucosal lgA, in addition to systemic immunity, ln this regard, mucosal homing of immune

effector cells is finely orchestrated by expression ofmucosal addressins and homing

receptors, and chemokine receptors. Retinoic acid (RA) produced by antigen-presenting

cells in mucosat tissues provides key signals for expression oftle gut homing receptor 04p7

(12,42). Cytokines such as lL-5 and IL-6 enhance the effect ofRA on c4p7.'l'he cytokine

IL-21 was shown to induce the exprcssion ofthe gut-homing receptor o4p7, an effect

enhanced by l CFpl and R.A (5). The chemokinc rec€ptor CCR9 together with o4p7

represent th€ best-described factors regulating homing of immune cells into the gut (43). On

the other hand, differcntiation of lgA-producing cells in the absence ofRA leads to

induction ofo4pl, l,-sectin and CCRl0, which target B cells to other mucosal

compartmenls including the airways, salivary gland, reproductive mucosa and colon (43).

Oral immunization more effeclively targets mucosal DCs, which are rich in RA, and this

leads to gcneration of tgA-producing cells capable of migrating into the small intestine.

Rectal immuni?ation, which induces expression ofboth CCRI0+ and CCRg+, generates

effector cells capable of migrating on both the small and large intestine. Non-cytokines

factors such os Sphingosine I -phosphate can fine tufle homing of eflector B cells to the

intestine (44). Similarly, ef,icutaneous immunization was reported to promote SIlLAf

t,
fcao
o

responses in the gut. It has been suggested that miSration ofantigen from the skin to Peyer's

patches and/or mesenteric lymph nodes could be a reason for induction ofeffector B cells

expressing o4p7 after epicutaneous immunization. However, supplementation of
epicutaneous vaccine with RA may be the most erledive way to consistently induce o4p7+

cells IgA-producing cells capable of migrating to the gut (42)
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lgA clxss s\\,ilch occrrrs in lhc oroirni.'rd slrrrclrlrc\ ()l-lhe Nat\olharynSeal-Ass"cinleil

l.)mnhoirl liri,rrer(l'l^l l)(4)) ilout:\'er', nil.isl inrnrrrniz:rtirrn. $'hich indtrccso4pl' l,-

sectin and ( ( R 10. is pencrulll not c()nsidcrcd an c,'i!cti!c approach lbr inducing SlgA in

thc gut. 'l his notion has bcen clrallenged b) a repon indicating that NALl' DCs possess thc

Itrachirrery lbr illduction ol'RA attd cxplession ofo'1p7+ on efl'ector B cells, but stimulation

by microbiota wa-s required lirr thcsc l'unctions to develop (46). Thc sublingual route is used

effectively tbr delivcry ofmcdication and allergen-specific immune therapy in humans and

animals (47 50). l his route has rccenrly emerged as a modc of vaccine delivery capable of

eliciting both systemic and mucosal immunc rosponscs whilc avoiding many ofthc side

effects and fbrmulation concems associated with oral or intranasal vaccination (51 53)'

Perhaps becaus€ both routcs us€ cervical lymph nodes as inductive sites, sublingual

immunization generally induces lgA responses with similal mucosal tropisms than

intrana-sal immunizalion. 'l he ocular roure has also investigatcd for delivery of experimental

vaccines (54, 55). 'l his routc of immunization was lbund to induce SlgA in thc tears, but

also in the airways and in the genito-urinary tract (54) The nature of homing receptors

imprinted in the 'Icar-Duct-Associated Lymphoid f issues (1Alf) has not been studies in

detail- Thc fact that nasal immuni,ation also induces SIgA in ocular tissues suggests the

existcnce ol'TALI'-NALT cross-talk via thc tcar duct bridgcs betwccn the ocular and nasal

cuvili(,ji (55). Hcllce, ocular vcccincs morc lil:cly promotc thc same homin8 re'reltors

induced by nasal imnrunization.

- Vaccine adjuvants for induction of SlgA

Ftarlier stx(lies wilh uholera toxirr (CT) arlt Lctrrlabilc to>rirr I (LI-t) fiom Dschuichiu Nli
havc lu:lpuJ cstablishcd kcv prirtciples, which guidc currcnt rcscarch on mucosol sdjuvants

'l hese closcly relatcd molecules are AB-type toxins conslstlng of tlvo structurully 'md
funutionally sepamte ettryDratic A subunils and binding B subunits, The B subunit ofCT

(CT-B) binds to GMI gangliosides, while the B subunit ofLT-l (LT-B) binds to GM I as wcll

as GM2 asialo-GMl gangliosides.'lhe A subunits ofthese toxins are ADP-ribosyl

transferases. Binding of the B subunjts to gangliosides recepton on target cells allows the A

subunits 1o reach the cytosol where they elevate CAMP via activation ofadenylate cyclase

Although the mechanisms underlying the mucosal adjuvant activity ofthese enterotoxins

remain to be fully understood, it is now established that they stimulate APCS to enhance

expressioo ofMHC class Il and costimulatory molecules, bul also lgA-promoting cytokines

such as IL-1, IL-6, and tL-10. Their adjuvant activity also induces antigen-specific Th2 and

ThlT cells, which support the production oflgA via seqction oflL-4, IL-6, lL-10' and

IL-l7A (56_58). Despite their emcacy as mucosal adjuvant for needle-free vaccines in

experimental animal models, the inherent toxicity of ganglioside-binding bactedal

enterotoxins such as CT and LT-l prevent their use in humans

Approaches used to dissociate the toxicity and the adjuvanticity ofthe bacterial toxins

included partial or complete inactivation ofthe enrymalic activity ofCT (59) and LT (60).

Studies with a recombinant derivative of CT, which targets the enzymatic subunit ofCT (i.e.,

CTAl) to B cells (CTAI-DD) have demonstrated that targeting ADP-ribosyl transferase to

the right cells could alleviate the unacceptabl€ side effscts (CNS targeting 8nd inflammatory

rcsponses) ofthe native CT and LT (61). Our own studies have shown thal Bacillus anthtacis
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edcma toxin. an adcnvlclc cyclnsc \vhich tarcets anlhrax t()\i11 rcelJPt(x:, lllrd irl('r(irsa\

uAMP. is,i rrlurosal adiuvant fi,r Dasally adtllilristcrc.l vacclllcs ((,1). [.Jct)]a l.)jiin \\iis lbun(l

to be polentially safcr', as it did not 1ar8c1CNS ot plomcrtc m.ssivr- inilatrllnator\ rcsPrllsfq

in airways and lung tissucs alicr intranasal administration (62). \\t also rcfDncd that only

minimaf (<20%) ofedema faclor aclivitv was needed for llrcillus anlhqcisedcma toxin to

act as a mucosal adjuvant and induce mucosal lgA Ab responses (63). Cyclic di-nuclcotides

that bind Slimulator of Interferon Gamma Gcnes (S'l lNG) were reccntly shown to bc

potcnlial altcmatives to cAMP-inducing bacterial toxins and derivatives as vaccine

adjuvants. lior exarnple, S'[ING ligands of bacterial origin, including 3'3'-cGAMP, c-di-

AMP, and c-di-GMB have been shown to effectively elicit mucosal and systemic immune

r-esponses following intranasal administralion (64-66). More recently, largeting S'flNG with

3'3'-CGAMP was found to be an effective strategy for enhancing the magnitudc of immune

responses and promoting IgA by sublingua) immuni,ation (67). It is worth indicating that

induction ol -l hl7 responses is a common l'eature olall the adjuvants mcntioncd abovc,

which enhance lgA responses by increasing intraccllular levels ofthe cyclic nucleotidc

cAMP or directly releasing select cyclic nucleotides (i.e., STING ligands) in thc cytosol of
immune cclls. This point is of importance since Th l7 cells are bclieved to be crucial for

production of high-affinity T-dependent IgA (19).

SIgA responses can be induced by adjuvans that target specific innate signaling Pathways,

or specific immune cells and their products. For example, CpG ODNS which target 1LR9

can act as muco3al odjuvonb for no5ol voccines ond promote SIg-A in a 1'h I environment.

Studies with plasmid DNA expressing FLt3L have shown that inoreasitrg dre nutnber ofDCs

in mucosal inductive sites is a stategy for inducing StgA and Th2 responses (68). Mucosal

tissues contain high numbers ofnatural killer T cells, which upon stimulatiurr rapidly secrete

large arrounts ol lhl(llN-Yand lNl-(L),arrd l|2(lL-4, lL-),artd lL-lJ) cytokincs (tir,

70). They also express CD40L and induce the exprcssion ofcostimulatory molecules (i.e.,

CD40, CD80, and CD86) (71-76). The NKT cell ligand o-Galactosylceramide ((l-GalCer).

originally isolated from a marine sponge, has now been shown to be an cffeclivc adjuvant for

induction of SIgA by nasal (77) and oral vaccines (78). Mast cell activators rcprcscnt

onother closs ofmucosal edjuvants described during the last decade (79). These sttrdics have

shown that the mast cell activator compound 48/80 promotes SIgA responses by stimulating

thc migration of DCs into the T-cell areas ofthe NALT (79), and lhe devclopment of mixed

Thl[h2lThl7 rcsponses (E0). Taken together,lh€se studies suggest that targcting cells

present in high numbers in mucosal tissues and capable of instantly release several pro-

inflaDrmatory mediators is beneficial for induction of SlgA. This notion is consistent with a

recent study that showed that this is not the case for adjuvant targeting/recruiting

neutrophils, an immune cell subset primarily found in the systemic compartment. Thus,

using suhlingual vaccinalion with Bacillus anthracis edema toxin as adiuvant, we identified

an inversc rclalionship bctwccn thc ability to rccruit ncukuphils in sublinguul tissucs und

cervical lymph nodes, and the development of SIgA responses (81). lt is worth noting that

TGF-p and lL-10, two ofthe key IgA-promoting cytokines antagonize rather than stimulate

neutrophil functions. Furthermore, other havc shown that deplction of neutruphils irr guirtca

pigs with primary C. caviae ocular infedions, reduced rather than enhanced thc ocular
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patholoAy and that this concliltcd with incrcilscd titers ol ('. caviae-spccilic lgA in thc tcars

(lit)

- Delivery systems for SlgA-inducing vaccines

I)clivcry systcms lbr needle-Irec vaccines currently uscd or under development include livc

recombinant baclcrial and viral ve,ctors. l'hese vectors arc cither attcnua(ed strains of
pathogens or microbes that fail to induce infection in the host. Several of such live bacterial

and viral vcclors induce SIgA via various mechanisms depending on the PAMPS they

stimulate and the ry-pe ol'thc cargo (for example cytokines) they deliver together with the

antigen. Non-living delivery systcms such as virus-like panicles, nano- and micropanicles,

lip,osomes ol nanogcls do not presenl the fDtential safety concems sometimes associated

with the usc ol livc micro-organisms. Many of such non-living delivery systems induccd

SlgA after imnruniz-rtion by the oral, nasal, ocular, rectal, or vaginal route (55,83) 'l he

overall imnrunc responses to these particulate vaccines and more spccifically the magnitude

ofSIgA responses they promotc can be imProved by addinS surface targeting molecules or

pcptides to facilitate their uptake by antiSen-presenting cclls or other innate immune cclls

(iNK'I cclls, innate lymphoid cells, mast cells).

Plants were engincered to synthesize and assemble one or more Ags that retain both 'l'- and

B-ccll epitopes, thereby inducing systemic and mucosal immune responses in both mice and

humans ( 84, 85 ). Mosl recenlly, (-"f-Il stthttnil has heen erprrsse(l rrntlcr lhe conlrol of ths

r iuo scctl :tot'lge protEin tslutclirt pt otttotcr' (lt4ueulUee-C'l'-IJ). Llrol fcl-'dill8 L'f !'owdcrcd

IvlucoRice-CT-B to urice and rlon-human primatcs rcsultcd irr Urc irrJuction of both systcmic

and mucosal Ah resJrrnscs for the protection against CT (86-88). In addition to bindinS

antigen in the lumen. SISA alone ot SISA in complex with antigen can bind to M cells and

be transponed from the intestinal lumen to su epilhelial den&itic cells (DCs) and possibly

other APCS. Iluman SIgA were sholrrl to bind to the DC-specific ICAM-3 grabbing

nonintegrin (DC-SIGN) and be intemalized suggesting that binding to this receptor is a

mechanism used by SIgA to prime adaptive immune responses in mucosal tissues (89). This

conccpt was furlher confirmed by murine studies, which showed that when used as vaccine

antigen delivery system, SIgA interacts specifically with M cells presenl in the GALT or

NALT and delivcrs antigen to mucosal DC for optimal induction ofantigen-specific mucosal

and systemic immunity (90, 9l ).
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Conclusions and perspectives

Despite major progress made in our understanding oflSA induction and regulation oftheir

functions, much more remains to be elucida(ed about the contibution ofdifferent mucosal

cells in these processes and cellular and molecular events that interfere with induction of
SIgA in mucosal and non-mucosal siles. In this regards, cells that werc prcviously not
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suggesled by the report linking the presence ofneutophils in a mucosal inductive site with

reduced IgA CSR and SIgA responses (81). The opposite may hold truth as suggested by the

reporl that eosinophils also can regulate IgA production via Production oflL-lp (92). The

development ofadjuvants and vaccine delivery systems capable ofpromoting high titers of
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lgA against microbial pathogcns h;rs bccrr iI aior li)cus ol-muco-\ll immrrnolr)gis1\. since

childrcn and elderl,v arc thc mosl vulner{ble lo inltctious discases. thc dev.lopment (tf futurc

mucosal vacoinc should lake inlo accounl the uniquc immunologic signaturcs that may occur

in thcse populations (93 ). 'l'he incrcasinS apprcciati()n of thc anti-inllammatory effccls of
plgA and SlgA (94) an(l thcir notcntiol rolc in dunrpening ttturrifc:tutiurrs ofallcrgic discasc

will cenainly hr-oaden the focus of futurc irl!cstiSations and could influcncc futurc

sublinEual immunothcrapics.
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!'igura l. Mcchenisms of induction of mucos.l IgA cnd thair protaatio[ rola at mucosal surfaccs

(A) Polyme c IgA (plgA) and secrelory IgA (SIgA). Polymeric IgA Abs are made of two

monomers oflgA linked by ajunction chain (J-chain) and bind to the polymeric

immunoglobulin receptor (pIgR) at the basolateral membrane ofepithelial cells. Affer

transepithelial lraosporL they are released into the lumen as SIgA containing the secretory

components (SC), a portion ofthe plgR, which confers resistance to proteolysis. (B)

Induction ofIgA class switching and acquisition ofmucosal homing capabilities. IgA class

switching and production ofmucosal IgA can occu in a T-independent ot T-dependent

fashion. In response to luminal stimulation by mifiob€s, vactincs or allergen, epithelial cells

and conventional antigen prcsenting cells iD the Peyer's patches (PP), cryptopatchcs, isolated

lymph folllclcs or lomlno proprla wlll producc cytoklnca (lL-lp, lL-10, TGF-p), nlulc oxtd

(No), nnd the R c.ell rtimulating factors BAFF and APRIL. IgA clsss switchinS and

).
C
J

0)
fco

o

cells (T-dependent) will yield high-affinity IgA. On the other han4 c)'tokine h€lp from

innate lymphoid cells (lLCs) and other innate cells such as plasmacytoid deDdritic cells

(pDC) (T-independent) will result in low-affinity I8A. The presence ofretinoic acid (RA)

J lmmDol. Air \ot fianrscript; availsbl. in PMC 2018 July 0l



I
t
)

Dl

)

D

t)
l
n)
=.f,

c
:,o

!)
lc
o
=.o

>.c
:,o

o.)
lc
c)
f-o

I',\.,1J

inrJ]rints lE.'\-|rotlLrcing cclls u ith h,'rnirl! rc, clt,,r.,,'r,l ,lrt rrr,rkirrt r(ecllt'rs tirr h(nIlin! 1('

thc u^str () l nlc:itrnal ((;l ) trtlet. (( ) \luchitlll: nl:i ()l f11)tfclr('rr l\\ Sll]-'\ ln lntrt "\rll stlrliifls

J Inrnunol Arthot malt\lscript, ava,lable in I'MC 2018 July 0l



}73

Boyaka

Table I

Nlain groups ofadjuvarr8 and vaccinc dclivcry systcms for indurtiou of mucosal Ig,\

PaSe l8

c
:to

=o)
lcoo
=.o

P
,
tr

l)f
n):.
J

fc

q)
f
oo
=.o

Dcliv.ry ryrl.i[t

ADP-nbosyl l.arst'.fasc cotcrotoxo!

Adcnylsr. cyclas. toxins

TLR.gorilts

Lipid A-bas.n (MPL)

cpc

FlsS.lhn

Orb.r i6mun.-Eodul'loB

NKT c.ll ligmd!

STING liSands

Atcourlcd or adaDr.d viral v.ctors

Live b.ctcri.l w.aor!

Ancnuar.d or sdapt.d brcGrirl vc.ror3

Pltrt
Ricr

Nrtroprrticlr,.nd oth.r t!rgctirg syitems

Viru!-litc pdicl.3 (VLP)

ISCOMs (LnnunoS.dic inmun. strmularins complcxcs)

N.!oparticl.s

Nano 8.1!

SISA

c
=o
3
!)
l

6

J ln numl. AntIoI mtrulrItpt; lvaihblc rn PMC 20l t July 0l



L7+
medRxrv oreoflnl do, hltos oo ool01lOl,2O2lOa2J21262115. lhrsvers,on posled Augusl25 202l.Thecopy

(whrch was nol ccrliiied by pedl 'evreu,) rs lho aJlhollunde'. who has granled medBlrv a license lo drsplay the
All fighls rescrved No rcLrse al'owed wrlhoul permisslon.

rghl horder lor lhrs Prcpnnl
prepanr rn perperurly.

Titlc page

Comparing SARS-CoV-2 natural immunity to vaccine-induced immunity:

reinfections versus breakthrough infections

Sivan Gazit, MD MAr'2'; Roei Shlez.inger, BAI;Galit Perez, MN MA2; Roni l-otan,

PhD2; Asaf Peretz, MDl s; Amir Ben-'fov, MDla: Dani Cohen, PhDa; Khitam

Muhsen, PhDa; Gabriel Chodick, PhD MHA2a; Tal Patalon, MDr'2

*Corresponding author

rKahn Sagol Maccabi (KSM) Research & Innovation Center, Maccabi Healthcare

Services, Tel Aviv, 68125, Israel.
2 Maccahitech Institute tor Research and lnnovation, Maccabi Healthcare Services,

Israel.

rlltemal Medicine COVID-19 Ward, Samson Assuta Ashdod University Hospital,

Ashdod Israel.
aSackler Faculty of Medicine, School of Public Health, Tel Aviv University, Tel

Aviv, Israel.

The authors declare they have no conflict ofinteresl

Funding: There was no extemal funding for the project.

Corresponding author: Sivan Gazit, gazit s@mac.org.il,27 HaMared stre€t, Tel Aviv,

68125, Israel

NOTE: Thls paaprlnl raportr naw raaauch thrt he! not D€an canfbd by peor raylow rnd lhould nol bo uaad to gulda cllnlcll practlcc.



5 tr"i ,ri G

,t+' i! {?'

medBrrvoreofintdo|hrlps//dororcl/101101/2o21 oa?4?\26?415;lhrsversionposledAugusl 25,2021.Thecopyrrghl holde. tor lhrs preprinl'-i*ni.i 
"as 

nor.",rrircO by peei revrew) is lhs autlrur/lunder, wi)o lras granled nredRxi;a license lo drspray lhc preprrnl rn perpclully.' All lighls reserued. No reuse allowed without pc rrissiurr

Abstract

Background:

Reports of waning vaccine-indrced imm niry against COVII)- l9 have begun to

surface. With that, the comparable long-term protection conf'erred by previous

infection with SARS-CoV-2 remains unclear.

Methods:

Wc conductcd u rctrospoctivc obuervutionul :jtudy corllpurillg three Sroups: ( I )S,^RS

CoV-2-naive individuals who received a two-dose regimen of the BioN'Iech/Pfizer

mRNA BNTl62b2 vaccine, (2)previonsly infecterl individrtals who have not been

vaccinated, and (3)previously infected and single dose vaccinated individuals. Three

multivariate logistic regression models were applied. [n all models we evaluated four

outcomes: SARS-CoV-2 infection, symptomatic disease, COVID-19-related

hospitalization aod death. The fr:llow-up period ofJune I to August 14,2021, when

the Delta variant was dominant in lsrael.

Results:

SARS-CoV-2- aive vaccinees had a 13.06-fold (957oCl,8.08to2l.lI)irlcrcased risk

for breakthrough infection with the Delta variant compared to those previously

infcctcd, whcn thc first cvcnt (infcction or voccinotion) occurred during Januarv and

February of202l. The increased risk was significant (P<0.001) for symptomatic

disease as well. When allowing the infcction to occur at any timc bcfore vaccination

(from March 2020 to Febn:ary 2021), evidence of waning natural immunity was

demonstrated, though SARS-CoV-2 naive vaccinees had a 5.96-fold (95% CI,4.85 to



L76
medRxiv oreonnt doi: httns //.lor orry' | o l1o1t2o21 o8 24 ?1262a 1 5; this vrrsion p.Israfl arlgrlsl 25, m21. The mPyrrghl hold€r lor lhrs preplinl''--i*f 

ic'n,n-.as nor certilied by pee_r .evrew) ts lhe author/lunder. who hes grBnled medBrit a ticense lo display lhe pleprint rn pelp€luily.
All nghrs res€rued. No reuse allowed wlhoul permrssron.

l

7.33) incrcased sk for breakthrough infection and a 7.13-fold (95% Cl.5.5l to 9.21)

increased risk for symptomatic disease. SARS-CoV-2-na'ive vaccinees were also at a

greater risk for COVID- 19-related-hospitalizations compared to those that were

previously infected.

Conclusions:

This study demonstrated that natural immunity confers longer lasting and stronger

prote4tion against infection, symptomatic disease and hospitalization caused by the

Delta variant of SARS-CoV-2, compared to the BNTl62b2 twcdose vaccine-induced

immunity. Individuals who were both previously infected with SARS-CoV-2 and

given a single dose of the vaccine gained odditional protection ogainst the Delta

vanarl[.

.t.
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Introduction

'l'hc hcavy toll that SARS-CoV-2 infcction has been taking on global health and

healthcare resources has cre:led an llrgcnt need to estimale which parl. o[ thc

poputation is protcctcd against C--OVID- l9 at a given time in order to set healthcare

policies such as lockdowns and to assess the possibility of herd immunity.

To date, there is still no evidence-based, Iong-term correlate of protectionl. This lack

of correlate of protection has led to different approaches in terms of vaccine resource

allocation, namely the need for vaccine administration in recovered patients, the need

for booster shots in previously vaccinated individuals or the need to vaccinate low-

risk populations, potentially previously exposed.

The short-term effectiveness of a two-dosc rcgimen of the BioNTech/Pltzer

tsN'l'162b2 mRNA CovlD-19 vaccine was demonstrated in clinical trialsl and in

observational settings3 
o. Howerer, long term effectiveness across different variants is

still unl(nown, though reports of waning immunity are beginning to sudace, not

merely in lerms of antibody dynamics over times-?, but in real-world settings as well8.

Alongside the question of long{erm protection provided by the vaccine, the degree

and duration to which previous infection with SARS-CoV-2 affords protection against

repeated infection also remains unclear. Apart from the paucity of studies eramining

long-term protection against reinfectione, there is a challenge in defining reinfection

as opposed to prolonged viral sheddingl0. wlile clear-cut cases exist, namely two

separate clinicalevents with two distincl seqrenced vinrses, relying solely on these

cases will likely result in an under-estimation of the incidence of reiDtection.

Different criteria based on more widely-available information have been suggestedrl,

the Centers for Disease Control and Prevention's (CDC) guidelines refer to two

positive SARS-CoV-2 polymerase chain raction (PCR) test results at least 90 days
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apart.r' Using similar criteria, popu lation-based slu(li(s (lcrr(nrslralsd rratural

rmmunityllll with no signs of waning immunlty for at least 7 months, though

protection was lower for those aged 65 or oldere.

The Delta (B.1.617.2) Variant of Concem (VOC), initially identified in India and

today globally prevalent, has been the dominant strain in Israel since June 2021. The

recent surge of cases in Israelrs, one of the first countries to embark on a nationwide

vaccination campaign (mostly with the BioNTech/Pfizer BNTl62b2 vaccine), has

raised concems about vaccine effectiveness against the Delta variant, including

official reports of decreased protectionr6. Concomitantly, studies have demonstrated

only mild differences in short-term vaccine effectivenesslT against the Delta variant,

as well as substanlial antibody response'^. Apan from the variant, the new surge was

also explained by the corrclation found between time-from-vaccine and breakthrough

infection rates, as early vaccinees were demonstrated to be significantly more at risk

than late vaccineess. Now, when sufficient time has passed since both the beginning

of the pandemic aad the deployment of the vaccine. we can examine the long-term

protection of natural immunity compared to vaccine-induced immunity.

To this end, we compared the incidence rates of breakthrough infections to the

incidence rates of reinfection, leveraging the centralizEd computerized database of

Maccabi Healthcare Services (MHS), Israel's second largest Health Maintenance

Organization.
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Mt'thods

Stutly desigrr und populntion

A rctrospcctivc cohon study was conductcd, levcraging data fronr MHS' centralized

uurrputyr iz-cd diiLabase. 'l ltL' study pupulaliort ill(:llrded MHSi nlentbers agcd l 6 ol

older who were vaccinated prior to Fbbruary 2tl, 2021, who had a documented SARS-

CoV-2 int'eclion by February 28,2021, or who had both a documented SARS-CoV-2

infection by lrebruary 28, 2O2l and received one dose of the vaccine by May 25,

2U21, at least i days before the study period. On March 2,2O2l,The lsraeli Mirri;tty

of Health revised its guidelines and allowed previously SARS-CoV-2 infected

individuals to receive one dose of the vaccine, after a minimum 3-month-interval

from the date of infection

Data Sources

Anonymized Electronic Medical Records (EMRs) were retrieved from MHS'

ccntralized computerized database for the study period of March l, 2020 to August

14,202t .

MHS is a 2.5-million-member, state-mandated, non-for-profit, second largest health

fund in Israel, which covers 26Ea of lhe population and provides a representative

sample of fie Israeli population. Membership in one of the four national health funds

is mandatory, whereas all citizens must freely choose one of four funds, which are

prohibilcd by luw Irurrr dcuyirtg ruentbership to any rcsident. MIIS has maintahcd a

centralized database of EMRS tor three decades, wtth less than l70 dlsengagement

rate among its members, allowing ibr a comprehenstve longltudinal medical follow-

up. The centralized dataset includes extensive demographic data, clinical

measurements, outpatient and hospital diagnoses and procedures, medications
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dispensed. imaging pcrfonred and comprchensivc laboratory data frorl a singlc

ccntral laborat(ry.

Data extraction and definilion of the sludy tariables

COVID-19-related data

COVID-19-related information was captured as well, including dates ofthe first and

second dose of the vaccine and results of any polymerase chain reaction (PCR) tests

for SARS-CoV-2, given that all such tests are recorded centrally. Records of COVID-

l9-related hospitalizations were retrieved as well, and COVID- 19-related monality

was screened for. Additionally, information about COVID- l9-related symptoms was

ertractcd frrrnr llMRs, where lhey wel'r li(r:'rded t)y lhe plinrary,,'ale physiciatr or a

cefiificd nume who conductcd in'person or phone visits with cach infcctcd individual.

Expo:;ure vurktble : stutly gr<tups

The eligible study population was divided into three groups: ( I )fully vaccinated and

SARS-CoV-2-naive individuals, namely MHS members who received two doses of

the BioNTech,/Pfizer mRNA BNTl62b2 vaccine by February 28,2021, did not

receive the third dose by the end of the study period and did not have a positive PCR

test result by June l, 2021 ; (2) unvaccinated previously infected individuals, namely

MHS memben who had a positive SARS-CoV-2 PCR tesl recorded by February 28,

2027 ax) who had uuL lreerr vaucirrated by the eud of thc study pcriod; (3) previously

l.nlecled and vacclnated lndrvlduals, rncludlng rndrvrduals who had a positive SARS-

CoV-2 PCR test by February 28, 2021 and received one dose of the vaccine by May

25,2021, at least 7 days before the study period. The fully vaccinated group was the

comparison (reference) group in our study. Groups 2 and 3, were matched to the
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comparison group I in a l:l ratio based on age, sex and residential socioeconomic

status.

Dependent variables

We evaluated four SARS-CoV-2-related outcomes, or second events: documented

RT-PCR confirmed SARS-CoV-2 infection, COVID-19, COVID- l9-related

hospitalization and death. Outcomes were evaluated during the follow-up period of

June I to August 14,2021, the date of analysis, corresponding to the time in which

the Delta variant became dominant in Israel.

Covariatc.s

Individual-levcl data of the study population included patient demographics. namely

age, sex, socioeconomic status (SES) and a coded geographical statistical area (GSA,

assigned by Israel's National Bureau of Statistics, corresponds to neighborhoods and

is the smallest geostatistical unit of the Israeli census). The SES is measured on a

scale from I (lowest) to 10, and the index is based on several parameters, including

household income, educational qualifications, household crowding and car ownership

Data were also collected on last documented body mass index (BMI) and information

about chronic diseases from MHS' automated rcgistries, including cardiovascular

diseasesle, hypertension', diabaes2l, chronic kidney diseasez, chronic obstructive

pulmonary disease, immunocompromised conditions, and cancer from the National

Cancer Regi stry-"

Stalisrical analysis



:1,K?,
(whi

oreornt do,: h[os ..do. o,q l0 1 r O ] 2O2 t 08 rr 211611 1 5i lh,s vc,sro. posred Auqust 25. 202 !. '1hc copylrghl holder lor lh's preo.rnl
ih $;as nor cenrfied by peer revrew) rs lhe aulhor/lunder. wl'o has granlec, medRt'v a I'cense lo drsplay lhe preprrnl 'n perpelu,ly

All righls reserved No reuse allowed wilhoot permissron.

Two multivariatc )ogistic rcgression nrodels rverc applied that evalualed thc ti)ur

aforementioncd S.ARS-CoV-2-rclatcd oulcomcs as dcpcndcnl variablcs, u,hilc the

study groups were the main independent variablcs.

Model l- previously infected vs. vaccinated individuals, with mttching for time of

rtr event

In model I , we examined natural immunity and vaccine-induced immunity by

comparing the likelihood of SARS-CoV-2-related outcomes between previously

infected individuals who have never been vaccinated and fully vaccinated SARS-

CoV-2-naive individuals. These groups were matched in a I :1 ratio by age, sex, GSA

and time of first event. The first event (the preliminary exposure) was either the time

of administration of the second dose of the vaccine or the time of documented

infection with SARS-CoV-2 (a positive RT-PCR test result), both occuning between

January 1, 2021 and February ?8,2021. 'l hereby, we matched the "immune

activation" time of both groups, examining the long-term protection conferred when

vaccination or infection occurred within the same time period. The three-month

interval between the first event and the second event was implemented in order to

capture reinfections (as opposed to prolonged viral shedding) by following the 90-day

guideline of the CDC.

Model 2

In model 2, we compared the SARS-CoV-2 naive vaccinees to unvaccmated

previously infected individuals while intentionally no, matching the dme of the first

cvcnt (i.c., cithcr vaccination or infcction), in ordcr to compare vaccine-induced

immunity to natural immunity, regardless of time of infection. Therefore, matching
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was done in a I :l ratio hased on age, sex and GSA akrne. Similar to the modcl l.

either event (vaccination or inlection) had to occur by February 28, to allow ftlr thc

90-day interval. The four SARS-CoV-2 study outcomes were the same for this model,

evaluated during the same follow-up period.

Model 3

Model 3 examined previously infected individuals vs. previously-infected-and-once-

vaccinated individuals, using "natural immunity" as the baseline grr)up. We matched

the goups in a l:l ratio based on age, sex and GSA. SARS-CoV-2 outcomes were the

same, evaluated during the same follow-up period.

In all three models, we cstimated natural irrtrnunlty vs. vaccine-indtlced immtrnity for

cach SARS-CoV-2-rclatcd outcome. by applying logistic repression to calculate the

odds mtio (OR) betwe€n tle two groups in each model, with associated95.qc

confidence intervals (CIs). Results were then adjusted for underlying comorbidities,

including obesity, cardiovascular diseases, diabetes, hypertension, chronic kidney

disease, cancer and immunosuppression conditions.

Analyses were perfonned using Python version 3.73 with the stats model package.

Po<!0.05 was considered statistically significant.

Ethics declnration

This study was approved by the MHS (Maccabi llealthcarEservrceSllnSti ttonar

Review Board (IRB). Due to rhe retrospective design ofthe study, informed consent

was waived by the IRB, and all identifying details of the participants were removed

before computational analysis.
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Dot a avo i l.o hi l.ity \tatcm?nt

According to rhe lsrael Ministry of Health regulations. individual-level data cannot be

sharcd opcnly. Spccrhc rcqucsts for rcmotc access to de-identified communily-level

data should be directed to KSM, Maccabi Healthcare Services Research and

Innovation Center.

Code availability

Specific requests for remote access to the code used for data analysis should be

referred to KSM, Maccabi Healthcare Services Research and Innovation Center
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Results

Overall, 67-l,ti76 MllS mcmhers l(i years and oldcr wcrc cligiblc tirr thc :ttudy group

of lu!ly vaccinated SARS-CoV-2-naive individualsi 62,ttll3 rvere eligiblc lbr thc study

group rrfurrvauuirraLed previuusly irlected irulividuais arrd 42.099 irrdividuals wetc

eligible for the study group of prcviously infected and single-dose vaccinees.

Model 1 - previously infected vs. vaccinaled individuals, with matching for time of

frrst event

In model I, we matched 16,215 persons in each group. Overall, demographic

characteristics were similar between the groups, with some differences in their

cornorbidity profilc (Tah1c la).

During the follow-up period, 257 cases of SARS-CoV-2 infection were recorded, of

which 238 trcurred in the vaccinated group (breakthri-rugh infectir.rns) and 19 in thc

previously infected group (reinfections). After adjusting for comorbidities, we found a

statisticalty significant 13.06-fold (95Vo CI,8.08 to 2l.l l) increased risk for

breakthrough infection as opposed to reinfection (P<0.001). Apart from age X0

years, there was no statistical evidence that any of the assessed comorbidities

significantly affected the risk of an infection during the follow-up period (Table 2a).

As for symptomatic SARS-COV-2 infections during the follow-up period, 199 cases

were recorded, l9l of which were in the vaccinated group and 8 in the previously

infected group, Symptoms for all analyses were recorded in the central datahase

within 5 days of the positive RT-PCR test for 907o of the patients, and included

chiefly fever, cough, breathing difficulties, dianhea, loss of taste or smell, myalgia,

weakness, headache and sore throat. After adjusting for comorbidities, we found a

27.02-fold risk (957o Cl, 12.7 to 57.5) for symptomatic brealdhrough infection as
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opposed to symptomatic reintcction (P<0.001) (Table 2b). None of the covariates

werc significant. except for age 160 yeanr.

Nine cases of COVID- l9-related hospitalizations were recordcd, 8 of which were in

the vaccinated group and I in the previously infected group (Tablc S I ). No COVID-

19-related deaths were recorded in our cohorts.

Model 2 -previously infected vs, vaccinated individuals, witltoul tnalching for time

of frst evenl

In model 2, we matched 46,035 persons in each of the groups (previously infected vs.

vaccinated). Baseline characteristics of the groups are presented in Table I a. Figur e I

demonstrates the timely distribution of the first infection in reinfected individuals.

When comparing the vaccinated individuals to those previously infected at any time

(including during 2020), we found that throughout the follow-up period, 748 cases of

SARS-CoV-2 infection were recorded,640 of which were in the vaccinated group

(breakthrough infections) and 108 in the previously infected group (reinfections).

After adjusting for comorbidities, a -5.96-fold increased risk (95% CI, 4.85 to 7.33)

increased risk for hrenkthrorrgh iafertion ns opposed to reinfection corrld he ohsewed

(P<0.001) (Table 3a). Apart from SES level and age )60, that remained significant in

this model as well, there was no statistical evidence that any of the comorbidities

significantly affected the risk of an infection.

Overall, 552 symptomatic cases of SARS-CoV-2 were recorded, 484 in the

vaccinated group and 68 in ihe prevlously infected group. There was a 7.I3-told (957o

CI, 5.51 to 9.21) increased risk for symptomatic breakthrough infection than

symptomatic reinfection (Table 3b). COVID-19 related hospitalizations occurred in 4

and 2l of the reinfection and breakthrough infection groups, respectively. Vaccinated
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individuals had a 6.7-fold (95?c Cl, 1.99 to 22.56) increased to be admitted compared

to recovered rndividuals. Being 60 years of age or older significantly increased the

risk of COVID- I 9-related hospitalizations (Table S2) No COVID- l 9-relate-d deaths

were recorded.

Model j - previously inJected vs. vaccinated and previously infected individuals

In model 3, we matched 14,029 pesons. Baseline characteristics of the groups are

presented il Table lb. Examining previously infected individuals to those who were

both previously infected and received a single dose of the vaccine, we found that the

latter group had a significant 0.53-fold (957o CI, 0.3 to 0.92) (Table 4a) decreased risk

for reinfection, as 20 had a positive R'I-PCR test, compared to 37 in the previously

infected and unvaccinated group. Symptomatic disease was prcsent in l6 single dose

vaccinees and in 23 of their unvaccinated counterparts. One COVID- Ig-related

hospitalization occurred in the unvaccinated previously infe{ted Eroup. No COVID-

1g-related mortality was recorded.

We conducted a further sub-analysis, compelling the single-dose vaccine to be

administered afer the positive RT-PCR test. This subset represented 81% of the

previously-infected-and-vaccinated study group. When performing this analysis, we

found a similar, though not significant, trend of decrcased risk of reinfection, with an

OR of0.68 (957o CI,0.38 to 1.21, P-value=0.188).
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Discussion

I'his is the largest rcal-world observational study comparing natural immunity, guined

through previous SARS-CoV-2 infection, to vaccine-induced immunity, afforded by

the BNTI62b2 mRNA vaccine. Our large cohon, enabled by Israel's rapid rollout of

lhe mass-vaccination campaign, allowed us to investigate tle risk for additional

infection - either a breakthrough infection in vaccinated individuals or reinfection in

previously infected ones - over a longer period than thus far described.

Our analysis demonstrates that SARS-CoV-2-naive vaccinees had a 13.06-fold

increased risk for breakthrough infection with the Delta variant compared to those

previously infected, when the first event (infection or vaccination) occurred during

January and lebruary of 2021 . The incrcascd risk was significant for a symptomotic

disease as well

Broadening the research question to examine the extent of the phenomenon, we

allowed the infection to occur at any time between March 2020 to February 2021

(when different variants were dominant in Israel), compared to vaccination only in

January and February 2021. Al&ough the results could suggest waning natural

immunity against the Delta variant, those vaccinated are still at a 5.96-fold increased

risk for breahhrough infection and at a 7.l3-fold increased risk for symptomatic

disease compared to those previously infected. SARS-CoV-2-naive vaccinees were

also at a greater risk for COVID- l9-related-hospitalization compared to those who

were previously infected.

Individuals who were previously infected with SARS-CoV-2 seem to gain additional

proteclion from a subsequent single-dose vaccine regimen. Though this finding

corresponds to previous reports24'25, we could not demonstrate significance in our

cohort.
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'I'he ldvantageous protc.tion afforded by natural immunity that this analysis

demonstrates could be explained by the more extensive immune response to thc

SARS-CoV-2 protcins than thot gcncrotcd by thc onti-spikc protein immune activation

conferred by the vaccine26'27. However, as a correlate of protection is yet to be

prorenl28, including the role of B-Cell2e and T-cell immunitym'3l, this remains a

hypothesis.

Our study has several limitations. First, as the Delta variant was the dominant strain in

Israel during the outcome period, the decreased long-term protection of the vaccine

compared to that afforded by previous infection cannot be ascertained against other

strains. Second, our analysis addressed protection afforded solely by the

BioNTech/Ptizer mRNA BNTl62h2 vaccine, and therefbre does not address other

vaccines or long-term nrotection thllowin8 a third dose, o, which fhe rieplnyment is

underway in Israel. Additionally, as this is an observational real-world study, where

PCR screening was not perfbrmed by protocol, we might be underestimating

asymptomatic infections, as these individuals often do not get tested.

tastly, although we controlled for age, sex, and region of residence, our results might

be affected by differences baween the groups in terms of health behaviors (such as

social distancing and mask wearing), a possible confounder that was not assessed. As

individuals with chronic illness were primarily vaccinated between December and

February, confounding by indication needs to be considered; however, adjusting for

obesity, cardiovascular disease, diabetes, hypertension, chronic kidney disease,

chronic obstructive pulmonary disease, cancer and immunosuppression had only a

small impact on the estimate of effect as compared to the unadjusted OR. Therefore,

residual confounding by unmeasured factors is unlikely.
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This analysis demonstrated that natural immunity affords longer lasting and stronger

protection against inlection, symptomatic disease and hospitalization due to the Delta

variant ofSARS-CoV-2, compared to rhe BNTl62b2 two-dose vaccine-induced

immunity. Notably, individuals who were previously infected with SARS-CoV-2 and

given a single dose of the BNTl62b2 vaccine gained addilional protection against the

Delta variant. The long+erm protection provided by a third dose, recently

administered in Israel, is still unknown.
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Tables and figures

'l'able la, Characteristics ot study population, model I and 2

Modd 1- wtrh latcl r*oftiDrcof

first €Yenl

Modcl 2 - rithout mltchlna of

time offilst €v€nt

Characrefistics Pr€viously

infected

(rE 16215 )

VacciDat€d

irdividuals

(rF16,215)

heviously

infected

(n=46,035 )

heviously

i^f@t i and

vaccinated

(n =46,035)

Ag€ years, me3n (SD) 36.1(13.9) 36.1 03.9) 36.t 04.7) 36.1 04.7)

Agegroup-tro. (%)

16 to 39 yr 9.889 (61.0) 9.889 (61.0) 28.15'1 (6t.2\ 28.157 (61.2)

40 to 59 )r 5536 (34.l) 5J36 (34.r) t4,9't3 (32.s) 14,973 (32.5)

?60 yr 790 (4.9) 790 (4.9) 2,905 (6.3) 2.905 (6.3)

Sex - no. (%)

Female 7,428 (4s.E) ?328 (45.8) 22,661 (49 .2\ 22,66t (49 .2)

Malc E:187 (54,2\ fin $4.2' 23374 (50.8) 21,374 (50.8)

SES, m€.tr (SD) 5.5 (1.9) 5.5 (1.9) s.3 (1.9) 5.3 (1.9)

CornorbHitlcr - no

(%)

Hyperteosion t 216 (7.g'.) 1.569 (9.7) 4,009 (E.7) 4,301 (9.3)

cvD 551 (3.4) @'t (4.0) 1.475 (4.1) 1830 (4.U)

DM 635 (3.9) an 6.4) 2247 @.8) 23m (5.0)

l.oourccomprooised r64 (r.0) 420 (2.6) 527 (l.r) 849 0.8)

obBity (BMI230) 3,0'16 09.0) 3,073 (19.0) 9.t l7 09.8) 8,610 08.7)

CKD 196 O.2) n t (t .7) 659 (r.4) 814 (1.8)

COPD 65 (0.4) I (0.6) 218 (0.s) 292 (0.6'

Cerl:er 324 (2.O) 636 (3.9) 1.044 (2.3) 1,364 (3.0)

SD - Standard Deviationi SES - Socioeconornic status on a scale from I (lowest) to 10; CVD -
Cardiovascular Discases; DM - Iliab€t€s Mellitus; CKD - c}lronic Kidney Disease; COPD - Chrcnic

Obstructivc PulrnorEry Disease.

t



,-q7
m€dRxiv preprinl doi' htrps.//do. org/10.1101/2021.08 24 21262415i lh,s versron posted A.Jgust 25, 2021 The copylght hotoer lorthrsprepfint

(whrch was nol c,6nrlred by peer rev6w) ls lhe aulhor/tunder, who has glanted medHxrv 6 trcens€ to drsptay lhe Oreprint rn p€rpetuity.
All rghls reseNed. No reuse 6ttow6d wrlhout permrssion.

Ch3r3cterirticr Proviou6ly infecrei

(n= 14,029)

hevioucly infectad and sinSle dose

vaccinated

0E14,429)

Age ycrri, morn (SD) 33.2 (14.0) 13.2 04.0)

Age amup - no. (%)

16 ro 39 yr 9543 (68.0) 9543 (68.0)

40 to 59 yr 39t9 Q7.9) 39t9 (27 .9)

>60 )t 56't (4.0\ 567 (4.0)

S€! - no, (%)

Feaule 1467 <53.2) 7467 (53.2t

Malc 6562 (46.8) 6562 (46.8)

sES, mcrn (SD) 4.7 (1.9) 4.7 (l.9)

Comorbldlrles

Hyf,erlerltion 892 (6.4)

431 (3.t\

10M Q .21

386 (2.8)cvD

DM 529 (3.E) 6{J0 (4.3)

Irnmmocoopmmiscd 127 (0.9) l4s (r.0)

Obcsit, (BMI :30) 2599 (l8J) n12 (19.4)

CKD 137 (1.0) 162 (1.2)

COPD 30 (0.2) s3 (0.4)

C!rt' 241 <1.1') 7 (t .9)

Table lb, Characteristics of study popularion, model 3

SD - Staldard DevistioD; SES - Sociocconqaic status on a scale ftom I (lowest) to lO; CVD -
caldiovasq ar Discases; DM - Dabctes Mcllifus; cKD - chrcnic Kidacy Diseasc; CopD _ Chronic

Obstsuctivc Pulmonary Diseasc.
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Table 2a. OR for SARS-CoV-2 infection, model l, previously infected vs. vaccinated

Vrrhhle Cnrcgory tt OR ,5 Ct P laluc

Ind$ced

Immunity

heviously infected Ref

2.51 13.06 8.08 - 2l.l l <0_ml

sEs 0.04 r.04 o.97 - l.ll 0.251

Age 8roup, yr

r6-39 Ref

40-59 0.05 1.05 o'ta-I4 0.751

>60 0.99 2't 1.68 -4.34 <0.001

Ser

Fernale Ref

Male -0.03 o.97 076-125 0.841

Comorbidlti€r

Obcsity @ML30)

Diabetas m€llinrs

0.rJt

-0.36

t.0l

0.7

0./J - t.t9

0.39 - I .25

o.9nJ

o.229

Hyprlasiuu 0l l.ll 0.12 |.77 0.&fl

CancE o.3't 1.44 0.85 - 2.44 0.1? I

CKD 0.53 1.7 0.83 - 3.,t6 0.146

COPD

IrDmuosupprBsbtr

-0.4

-0.1

0.63

0.91

o.ls -2 66 0.529

oA2 - | .97 0.8(B

Cardiovascula,

diseases

0.: 1.3 0.75 -225 0.343

OR - Odds Ratio; SES - Socio€conomic status on a scalc ftom 1 ooweso to l0: CVD -
Cardiovascular Diseases; CKD - Chonic Kidney Disease; COPD - Guonic Obsmrctive Pulmonary

Disease.
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Table 2b. OR for Symptomatic SARS-CoV-2 infection, model l, previously infected

vs. vaccinated

Celc0ory I OP

Irduc€d

lrnDunlty

Previously hfected Ref

VacciDated 31 n.o2 <0.001

sF^s 0.M 1.04 0.95 1.12 0.3,2

Age group, yr.

l6-39 Ref

Ser

,l&59

>60

0. r9

1.06

t.2l

2.49

0.88 - 1.67

1.68 - 4.99

0.25

<o.ml

Fc-trltrlc ncf

Male -u.19 0.82 0.62 - l.l 0.185

Comorblditie!

Olt'lshy 0MEl0) 0.o2 t.m 0.71 - 1.48 0.899

Diab€B Ecllirus -0.31 0.73 o.17 - 1.43 0.361

Hyp€fla,sion 0.t2 l. t3 0.59 - 1.85 o.623

CaE 0.37 1.45 o.a - 2.67 o.217

CKD 0.1 l_l o.42 - 2.A7 0.846

COPD -0.78 0.46 0.06 - 3.41 o.a45

IBmDesuppressioo -0.37 0.69 0.25 - 1.89 0.468

Cardiovasc'rilar

diseasar

0.03 1.03 0.52 - 2.03 o94l

95S.CI

OR - Odds Ratio ; SES - Socioecouomic stafus on a scalc tom I oowest) to l0; CVD -
Cardiovascular Dscascs; CKD - Chonic Kidney Discase; COPD - Ctuonic Obstructive PuLDonary

Discase.
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Table 3a. OR for SARS-CoV-2 infection, model 2, previously infected vs. vaccinated

Latcgory B OR P-value

Induced

Immunity

Prtvr)urly infi:crcd R.l

Veccimt€d 1.78 5.96 4.AS -',t.31 <0.m1

sEs 0.07 LA 1.03 - l.t I <o.001

Age gmop, ,rr.

l6-39 Ref

40-59 0.06 1.06 o.9 - t .26 0.481

>60 0.19 2.2 I 66 -292 <0.001

Ser

Fedule Ref

Melc ,0.01 0.99 0.85 - 1.14 0.u2

Comorbldities

Obcshy (BME30) 0.12 1.r3 0.94 - 1.36 o.2a

Diabctcs Edlitns -0.15 0.86 o.6t - \.22 0.4

HlTErt 6ioo -0.12 0.89 0.67 - 1.17 o.&2

CrrECr 0.2 1.22 0.85 - 1.76 0.283

CI(D 0.3 l.l5 0.65 - 2.t4 0.2u7

COPD 0.48 |.62 0.88 - 2.9? 0.12r

ImEuDosr4rp(EssbD -o.03 0.98 0.57 - 1.66 o.E25

CrrdiovasculrI

dis.asas

0.08 1.09 0.?7 - 1.53 0.638

OR - Odds Ratio; SES - Sociocconomic $atus on a scale tom I (loweso to I 0: CVD -
Cadiovascular Diseascs: CKD - C'tuonic Kidney Diseas€: COPD - Chrcnic ObsEucrivc pulmonary

Disease.
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Tahle -lh. OR for Symptomatic SARS-CoV-2 infection, model 2, previously infected

vs. vaccinatcd

Variable Category 95%CI

Induced

lmmunlly

heviously infected Ref

L96 1.13 5.5t - 9.21 <0.m1

sFs 0.07 t.o'l 1.02 - L12 0.003

Age group, yr

16-39 R.f

40,59 0.0s tl 0.9- 133 0.35

>60 o.8 2.23 l.6l - 3.09 <o ml

F€rnalc Ref

Como.blditird

-0.o2 0.98 0.82- 1.16 0.785

Ob€sity (BME30) 0.16 l .18 0.95 - 1.46 0.133

Dlabctcs meultus -0.11 0.89 0.61 - 1.32 0.5?l

Hypcrtlrsiou 4.Ol o.99 o.72 - t.35 0.943

Casar 0.08 1.09 0.7 - 1.69 0.71

CKD 0.13 l.l4 0.65 - 1.98 0-654

COPD 0.5 1.65 0.82 - 3.31 o-14

ImrDl]nosuppressioD 0 0.54 - 1.85 0.999

Crrdiovascuht

discases

0 0_67 - 1.5 0.99

OR - Odds Fatio; SES - Socio€conomic status on a scale tom I oowest) to l0; CVD -
Cardiovascutar Dise{ses; CKD - Chrcnic KidDey Discasc; COPD - Chmnic Obstructivc Pulmonary

Disease.
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Tahle 4a. OR for SARS-CoV-2 infection, mcxlel 3, previously inferteri vs. previously

infectcd ald single-dusc-vaeuilatcd

Category B OR 95%CI P-valuc

Ioduc.d

IDduDtty

Previously iDJccted Ref

PEviously infccEd

ard vtccimtld

-o.64 0.53 o.3 -o.92 o.a4

sEs 0.1I 1.12 0.98 - t.28 0.096

A8c group, yr.

l6-59 Rcf

>60 -0.81 0.M 0.6 -3.22 0A22

Cuurullhll ller

2.X 0.28 - 15.0r 0.4?5ItDonlo!uppr!$ioD o;12

SES - Sociocconomic status on E ralc fiom I (lon€st) to 10
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Table 4b. OR for Symptomatic SARS-CoV-2 infection, model 2, previously infected

vs. previously int'ected and vaccinated

Varisbb Catcgory B OR 95t CI

IDduc(d

IE!!tutrtty

heviously iDfcct d Rcf

Prcviously infccEd

and vaccinatcd

-o.43 0.65 o.34 - | .2.5 0.194

sEs o.()5 1.06 o.9 - t.u 0.508

A8. grouD, yr.

l6-59 Rd

>60 -16.9 0 0.0 - inf 0.996

CoDorbldltt.t

lmEunosupprEs!iod l.l5 3.14 0.43 -23.O1 o.26

OR - Odds Ratio : SF,s - Socioccoromic status oD a scalc ftom I oowcst) to 10.
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Tahle SI . OR fol COVID- I 9-r.elated hospiralizations, nrr'r lel | , previor rsly irrfecterl

vs. vaccinf,lcd

Va!iable CaESory B OR

hospitalizrd

9s%Cl P-value

hduced IEDunlt,

hcviously

irfcct d

Rcf

VacciratEd 2.@ 8.06 t.0l - 64.55 0.049

sEs o.(x L05 0.72 - 1 .53 o.8l

Ag. >6(} ytr (rG39, rd) 5.08 r 60.9 19.9t -
1300.44

<0.mt

OR - Crdds Ratio; SES Socio.conomic srnrs on o sdrlc from I (low:st) to I O

Table 52. OR for COVID- I9-rclated hospitalizations, modcl 2, previously infected

vs. vaccinated

VErrablc Uaaegory B OR

hospirtizrd

95*Cr P-valuc

IDducrd Irldurlty

Previou!ly

iDf€ct d

Rd

V&ciDtrd 1.95 1.(B 2.t -?3.59 0.@2

sEsi -0.o, 0.93 o.71 - t.t7 0.547

ASc >60 rn (r6n9, rd) 4.3 735 25.@ -21529 <0.m1

OR - Odds P€tio ; SES - Sociocceoric staos on a scah ftom I oolrEEt) to l0
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Figure l, Time of first infection in those reinfect€d h€twe€n June and August 2021, model 2
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ARTICLE ] NFO ABSTRACT

5AR5-CoV.2
co!'tD t9
Ro6. trMiptio. polys.r.r. chain

R46. tr4aipdon l@FD.diat.d iso$.mst

Sitrcc thc outbreal of th€ novd sevcr€ acutc rc.pL'atory syndrom. coronavinrs-2 (sARS-Cov-2), th. control of
vinrs sprcad has r.hain€d chaleDgtns Biven dr. pitfa.lls of th. cllfrent diagrostic tesG. Nevenhcless, RNA
amplification techniques hav€ bcc6 th. Sold stsDdard aEong oth.r dia8nosric methods for monironnS clinical
sa.mplcs tbr thc prEs.ncc of thc virus, ID thc curI.nt papcr, wc rEvies the shoncominSs and strenEhs ol RT-PCR
(r€2.I-limc polym6n c chain r6actioD) r.chniqu.. for diagno.lr of coronavirui djreare (COvID).rg. we add!.ri
the rcpcrcussioN of fslsc-n.8ative aDd falsc-posltiv€ ratcs eo.ount.r€d in thc test, summarize approache! to
tnplov. the ovcrall s€ositiviry of lhis method- Wc disclrss th. barrien to the widcspread usc of dle RT-PCR l€st,
and sornc techrical adi-anc6, such a5 RT-IAMP (relrlsc-transcriptas+loop mediated isoth.rnal dpli6cation).
!ie also ad&est how othc. molecular tcchniqu.!, such as imEunodla8nostic tesls can be uscd to avoid iDcorrect
interpretatior of RT-PCR tcst!

Atbrtvidlionsj GDNA, comPlcm€ntary DNA; CUA chcmiluEi!..ence immuoorssa)i COvIllg, Coronavirur Discas.2Ol9; CRISPR, clust.red rcSularly inrcr-
spa.rd rhnn p.lindmmi. Fp.et* (ir,.omprrt.d lomosraFhy s.an; DNA, d.oryrtbonud.lc acid; BDTA, .thyl"n"'diamin€-retru'nc.tic acid; ELISA, 

"n?ymetink.dIrDEunotorbe't assay; IgG, lEunuDoslobulitr G; iUCO, lsotherEal LAMP-ba!.d scthod for COVD19; NP, n*ophar),D8eal; NPV, ne8ative pr.dictivc valu.; oP,
orophatynSeali RSD, rcc.ptor bindinS domai! of the virus; RNA, ribotrudeic acld; RT"IAMP, rEverlc transsiptlon loopmcdiatcd iso6ermal amplificatjon; RT-rcR,
rcvers. trans.ription of polymcras€ chain reactlon; SARSCoV-2, s€vcE aort. rrspirarory syndrom. coronavirus; SRT, samplinS-to-res]rlr time; TCEP, rris (2-car
box./.thyl) phospbhe.

' Corrcspooding aurhor.

" CorrcspondinS aurhors.

"' Corrcspondi.!8 authors at Deparamcnt of Clintcal Biochcmistrr, Airlipour School of Mcdicitrc, K.rnan Unlversity of Mcdical Scjences, lran.
E-t,,ail add,2tt \ samar)ehmolla?ad.h@yahoo.com (S. MoLa"rd.I) h-ponrghadamlari@kmu.ac.ir (H. PourshadarDrarl), srnrhash€m,an6 sbmu.ac. jr

(S.M.R Hashemtan),'nrrza.i$@kaums.ac.i. Gl. Mlrza.i).

https: 7doi.org,/10.1016,1.prp.2021. I 53443
Re(livEd 9 March 2O2l; Rccrived io rwis€d forE l0 April 2O2l; Acceprcd 1l April 2021
Avurluu! udnrc 1,1  pril 3031

034{-0338/0 2021 Elsevier GmbH. All rlShts r!.crvcd-



r th, tr{ |t...t,,,.I, n,l)1\ttf.))I |/11. ItIr.t4n\

*,,?

Introdrction

ID early December 2019, the 6rst (ase of a severc acute respiratory
syndrome coronavlrus 2 (SARS'CoV'2) was reported in Wulran, Chlna,
and ever since, there has been a Srowins spread of the coroDavinrs

disease l9 (COVID-19) all over the world I i ]. While the discase is widely
known to be a deadly disease, some patients are aslrrnptonlatic bul can
still lransmit the virus [2]. This has made lracing the dis€ase difficulr
solely based on clinical symptoms, and undetected SARS-CoV-2 infec-
tion has posed serious challenSes reSardint conuol of lhe disease

spread. Currently, the virus outbreak has rca(hcd pandcmic proportions
wtth over 3 E ll|u'l dcath,! across thc world [2], urrdcrlirrirS urc rapid
spread and lhe urSent need for control of disease uansmission. Thrre'
fore, because widespread vaccination against SAXS-CoV'2 will tale
tome considerable time, keepinS the disease transmission under control
is a hiShpriority, and tlere is a need to drastically improve the efficiency
of the present dia8nostic tests.

Currently, dia8nostic techniques based on virat RNA amplificarion,
sp€cifically qRT.PCR (quantjtative real-time polymerase chain reac-
tion), ar€ the told standard dia8nostic melhods for COVID-I9 (lj,,ll.
Unlike other molecular tests that do not have perfect diaSnostic speci-

'ty, qRT-PCR is hith.ly specific witl a sp€cificity of alrnost 100 % [5].
S Las lcd tu RT-PCR bero rilti lhe *i,ld standard r)l('lr,:lrlar diaf:n,:,sti{

-,st.
llowcvcr, thc RT-PCI t st for SARS-CoV-2 virus does have sunle

pltJalls tltat necessltate lmDrovemenls ln the way tle metlod is uscd. l$
with irnmunodiaFo6tic lests, the RT-PCR lest can have difficuhies in
distintxishinS tetwem true positive and lrue Detative COVID,Ig
infected individuals [6], The test fails in a considerable proportion of
suspected and confirmed patients with clinical implicationsi as a result,
it i! a wis€ pr€sution nut to rcly on PCR test resulLs alone, and to
consider other cllnical and molecular evidence J5l. This means tlar one
always should take lnto account a comblnadon ofcllnlcal and molecular
evtd€nce before s€rdlng a suspected Daden! home as dlsease,free.
Furt-hermore, given the challenges wlth RT,PCR test results, repetjtion
of lhe test over time ard on multiple samples mhances d)e overall
sensitjvity of tle test-

Moreover, it ls nece6sary to improve the lU-PClt metiodoloSy to
tackle the problem ofless than perfect senii tivi ty. This could be achieved
by desiSninS more simple versions of the test. Sirnple tests provide op-
portuniticJ for drorc widc-sprcad application amont diffcrent co tpo-
ncnt, of tic hcnlth c c ,yrtcm, A ltmplc tcrl rcqulrcr Icli uolnlng tuld
could enable other health-carc staff to use the test correcdy. It also
minimizes the risk of disease Eansmlssion to the staff, and test failure

to improFr mar pul,ation of the clinical samples. Flrthermore,
plification of the ten cafl shorten the tap between sampling and

resultJ, allowinS the repetition of the test over time or on multiple
ramples ifne€ded. Finally, the simpler the test is, the more likely it can
be offered at a lower co6t per te6t Ul.

In lhe present paper, we will review publications discussint the
djaSnostic ability of the RT'PC? test as well as rhe implications of irs
lailurt, ar soltte way6 o[ r[a-\xruzu)8 the cunerlt l)roleculal' dlagnosls
for COvIDl9 wiu be addressed. We cover rhe clinical evidence for RT-
PCR results in COVID-]9 padents, approach€s adopted to enhance the
test effcacy, aDd rec"[t technological devdopments in the desitn of the
test. The falsc-ne8adve and false-positive res hs of the RT-PCR test are
discussed, elonS witi the advantages of the combined use of immuno-
diagnostic tests togcthcr with RT-PCR.

2. False.netative RT-PCR reaults in infected cases

Fabe-neSative csults in a screenint test can IEve serious implica-
tions durin8 a pandelrric, rurh as COVID-lg because a proportiofl of true
infected cases are cateSorlzed as disease,free and can unintc[tionally
tranynl! the dlsease, Unfortunately, thcrc ls no slntle molecular test that
can xuarantee the infection free status fo! a suspected case; therefore,

thr clirrictrl hisftrr) and social coniacts of the individual should be always
rakclr jrrl() accr)unl iD lhc asscssm.rl of lhe infcctio probahilily.
R.perition of (hc nrol.(.ular rosls ovcr linrc:ilso helps to iocreac. lhc
sch,(tivrty.

Rcporlr havc d.scribcd RI 'l)(lR on various specimens oblaincd fronl
the respiraiory tract; howcver, thcre ar( accurnulating reports indicaLinJl

thri Iack ofadeq are sensiriviry for the tcst. R]-PCR examjnationofnasal
and oropharynScal swabs, nasopharynSeal washin8 or aspirate is rec-

omnrended as the Sold srandard for thLr diatnosis ofCOVID-]9 [il irj],
However, the ovcrall sensitivity of the RT-PCR test is reportedly between
45-600/o itl r)asopharynSeal aspiralc aDd swab samples [] ll. For
i ildllcr, \'atrB rL cl. r cl.,!,r Lcd n fdlsc llctdtivc ratc uf 11 % fur iputu'r. 27
% for nasal, and 40 0,6 lor throat swabs within tle first seven days from
onser of illness in 213 parients hospiralized wirl covlD-I9 2l. simi,
larly, Zhao et al. rcported a false negative rale of RT-PCR lesls wilhin the
sanle rar8e. 'lhese researchers rcported thal 33 o/o ofrcspiratory samples

Bave false neSative resuhs in 173 hospitalized patients wi!h COvID-19
as diagnosed with typical chest CI scans and acute respiratory symp'
toms n.ll. The false neSative rate ranted lrcm 2ok lo 29 % in a sys-

tematic review of five olher studies containing a total of 957 patients
srspected or confifined wili COVID.I9 [ l3].

One of the main reasons for such a hiSh false-neSative rate in RT-PCR
fesnlts, ls th. tlnr. of (anrPllrg after the nn<et rlf sympfoms. Thr rim. o,
sampling is important because il was sholtrl that the false-negative rate
.,f the lest varics ovcr tjnre []{1. The false-nagativc rate of RT-PCR
resting on nasopharyngeal (NP) and oropharynReal samples was
described as "shockinSly hi8h" in a sludy of 1330 confirmed cases. In
their investjgadon, the authors pooled tle data on tle confirmed
COVID l9 cases from seven previously published studies. They analyzed
tlese dala usins a Bayesian hierarchical model to estimate the
hlse-negative rate lrom 5 days belorr the onsct ol'symptoms up 1o

21-days post-emerSence of symptoms. They found that the median
false-neSative rate reduced Sradually from 100 % to 20 % durlng days 3
and 4 post'onser o, symptoms. l he false-negadve rate was 67 96 one day
before tle onset of symptoms and 38 on tlre day of symptom manl-
festation. and retumed gadually to 66 % on day 2l post-onset of
symptoms. Conseqnently, the false-neSative rate ofthe testahan8es over
time depending on whcn thc samplcs wcrc obtarncd liom thc onsct oi
rymptoms, and even at best the RT-PCR tails to delect a considerable
liaction (one out of 6ve) of the infected cases [] 41.

Anodrcr .rplanation lor tie hiSh ne8ativc ratc of RT-PCR tests for
C'.:,VIrL1, could bc rclatcd ro thc !4rnl lond prcacn! ln thc ,nnpllnE !lrc
from each patient. This could vary amon8 different specimens and pa-
tients. The hiShest viral loads are found in the lower respiretory tracts of
CO\4D-19 patjents compared to the upper respiratory Eact [15]. How-
ever! samplint from the lower respiratory tract is difficult in patients
with severe respiratory symptoms who are receivinS oxySenation
intervention u6l. In tie upper Eact, nasophar,'n8eal and oropharlrn-

Seal swaps or aspirates are recommended for early dia8nosis of the
infection. NP samples exhibited much hithe! viEl loads compared to OP
samples, 8iving a better chance detectiry SARS-CoV-2 infection and
lowerxlg tlle lisk ofDirsl|rg the infecrion [l 1]. Moreover, false-negative
results occurred in some patients with 8astrointestinal slmproms. ln
tlese patients, samplin8 from fecal samples revealed the presence of
SARS-CoV-2 [1b]. T]erefore, some false-neSative resultJ are inevitable
dependinS on the specimen chosen and the patient clinical sympto[ls.

Given the imperfect s€lectivity of the RT-PCR test, other diagnostic
information should b€ taken into account to achieve the desireble
sensitivity for Eue-posltives or true-netatjves for COVID-19. These
faclors include the clinical syrnptoms, immunodiagnostic test results,
and prevalence of the disease wilhin the community. These factors can
help dinicians to better estimate how likely any particular case is to
have disease. For instance, whetler or not a case demonsEates the
typical clinlcal symptoms ol Uuvllllg can Slve a pnrnary esbmate of
fiE prulrdl,ility of dr€ casc ldllg irrfettetl, artl rullessivc additiuD uf dre
moledlar test results (e.9. RT-PCR and serologic testi) will increase the

2
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fid(Trce to disrin8uish bctween dissase-free or infected. I.urlhennore,
RT,PCR in conrbinabon with an immunodiaSnostic resl will improv{: rhe

olerill ,rlecliviB' Ii il. Iror exaDrple, in 3 rctroipcclivfl tludv of 375

l,arirrrr\, rlr. ,,,Irlrirnll \elrilivily of R't-PClt arrl allilxnly l(\lirv wd\
siSnificantlv hiSher .ompared lo each test alone. 'l he diagnosric sensi-

tivity of thc RT F(lli and anlibody test \"tcte 95.? 9t anl, 92.2 o,t"

respectively, which rose siBnificantly ro 98.6 o/o when these tests were

combined [ ]-, l. Lasrly, lie prevalence ofthe disease should te taken into
account in decidinS whetier or not a particular res! lt is enou8h to send a

person home as diseese'free. The low prevalence ofdisease implies a low
probabitity of havinS the disease, and a post-test negative result with a

tiven sensitjviry (say 95 %) could suS8est a person is highly likely !o be
disease-free. However, when the prevalence of disease increases
throughout a community, tha! level of sensitivity is less valuable to
ensure a suspected patrenl is disease-free. In lechnical terms, the nega-

tive predictive value (NPV) of the test decreases with an increase in lhe
prevalence o( the disease []qj.

To sum Ip, the false ne8ative rate ofRT'PCRis significant and varies
across different specimens and time periods. However, the false-
ne8ative rate can be minimized when immunodiaSnostic tests and
clinical symptoms are consid€red along witl the RT.PCR test resuh-

reover, it is impo(annt !o stick !o social distancing ard recom-
tded hy&ene protocols to keep tle prevalmce of tie disease as low

..- possible, in order to mainlain the NPV of the lests at a hiSh level.
Otlerwise, the n€gative re6ults of PCR te6ts will no lonSer give u6

enough confidence that dre suspected caJe is disease-free.

3. Ilow ro use th€ RT-PCR test more elfectively dven its falsc-
neSadve rEsults?

Duc to rhc high r0tc of falsc-ocgativc rcsulB in RT-nCn of COVID-1,
patients, and the epidemiological prevalence, some improvements can
be suSSested.

The falsc'negalive rate of lhe RT-PCR teut can occur duc to 6everal
reasons. Firsdy, the virat load can be low or ab6e[t within the samples

ll9l. The viral load Sovems tle amount of RNA in the samples. The
hither the viral load in tle sample, tle more RNA with a better chance
for a test !o tet a truly positive resuh. Secondly, the viral RNA miSht b€
subjected to denaturation ordeSradation in tie samplesdue to improper
manipulation or stora8e, which lowers the final amount of intact RNA
for the test [201. Thirdly, a sufficient viral load is limired to specific rime
periods when the virus rapidly replicates i6elfand is shed from tle cells.
Fourthly, the viral load has also shown to vary in terms of t}te anatomical
:jte from whicl the specimen is obtained Lasdy, tie virus is present at

numbers or is absent in some specimens iiom some padents, while
er s?ecimens miSht have a higher viral load in the same patlmts

[21]. Therefore, t}le variability ofthe fals€-netative rate depends on tie
viral load, which in tum, fluctuates over the course of the disease, and
b€twem specim€ns from patients with diferent clinical characteristics.

The above-mentioned problems can be solv€d witi optimized RT-
PCR diagnostic prolocols. Given the mentioned viral load variabilry
over time, sp€cimen, and patieots, an improved RT-PCR test should be
more simple, rapid, and cost{ffectlve toallow frequent repettition [22].
This will increase the chance of detecdnt the infection if the test is
repeated over time and on different samples. lf the lest can be made
rapid and less labor-intensive, the sampllnt-to-PcR gap time will be
shortened, which will reduce the loss of yiral RNA due to denaturation
durin8 tlis period. Moreovet a simplified test will require less sophis-
ticated laboratory equipment. These simplified tests could enable rapid
point-of-care sample manlpulation and analysis, with a higher
throuShput.

The current RT-PCR test could be used more effectively by con-
ductlng tle test ln pooled samples. Poolin8 differeflt samples from either
thc samc patimt or thc paticnt's family membcls can rcducc thc numtrcr
of terts and low€r the costs positive rate of the !est. Becaus€ in some
paLients tie viral inleclion is li l.ed to tlrc lowcr respiratory tract,

combinin8 spulum, nasal and pharyn8eal swabs coulsd be useful. In
olher paticnts witi Sastrointestinal involvemcnt, lhe virus was only
fonnd in feciil m3leriel, rvhile RT.PCR of fhe IIP 6wibf, snd sputum were
rx,grlivr. IItr,'cf',',,!nrlrrli'rE ll'e lesl rnr Ixx'le'l sx'rrl,lrs nrtr'r
diffcrenl specimens can improve lhe probability ofgetting a sample with
suffici.nt viral load to iD(reas. tie accuracy of RT-PCR. The other
benefit of poolinS samptes is to allow better at-home quarantine de-
cisions amonSst communities. For instance, pooled samples from the
whole family of a suspected case can provide tuidance on stfict quar-
antine for tle entire family, to reduce disease transmission in the com-
m$rity Ir:]1.

Therefore, tie repetition ofthe RT-PCR test in pooled sarnples miSht
offset the high false-negative rate ofthe test. Also, the conduction of the
test in pooled samples appeers ro increase the utility of the test for
screeninS purposes. To this end, recent cuttinS-edge technolo8y has
attcmpted to provide simple point-of-care or at home RT-PCR kits.

4. The preparation of point-of-care RT-PCR tests

The preparation of a simple, rapid, and inexpensive RT-PCR test
requires undersEnding the technical difficulties that have resricted the
use of the RT-PCR method. By overcotnin8 these obstacles, the labora-
tory RT-PCR lest can be tumed into a convenient, rapid, and budSet'
fiiendly kit that can be used more widely in clinics.

5. The problems of the RT-PCR test for extensive use

Te.hni(ally. rhF RT-PCR prrrednre for SARS-CoV-2-infect.d samples
conslsts ol seveGl steps, and needs laboratory equlpment that makes t}le
process tedious and difnculr to be conducted outside the laboratory
scttinS. Iirst of all, thc IINA matcrial must bc cxtractcd from thc ccllg
and the virions (viral particles) and preserved ftom de6truction by RNase
enzymes. This $ep needs laboratory equipmen! sucl as a cenlrifu8e and
! lelrninar flow cablnel aid might losc sobe of the RNA rnateriali due to
denaturation. Secondly, tle process of PCR requires therrnal-qrclint
equipment for Geadn8 a cyc-lic temperature cha.nSe durint the process

of RNA amplification. The third difficulty is the readout method ured,
which in most cases required expensive sophisticated spectrofluoro-
metric equipment [24].

Befole the RT-PCR step, the viral RNA has to be extracted from the
samples. During this process, certain laboratory chemicals and equip
meJlt are used for spedfic purposes. Firstly, the infected cells and the
virions are disintetrated by the addition of lysis buIIer typically coo-
tainint deteryentJ (Tween 20 or Trlton Xl00). The lysis of the cells and
virions caus€s all the biomoleclrles, indudinS viral RNA5 to be releas€d
into the medium and be readily available for the test. The lysis bufrer
also contains salts suc-h as sodium iodide (Nal) or guanidinim thlocy-
anate (GUSCN) that facilitate the separation ofthe viral RNA frorn othe!
biomolecules (€.t. c€tl and viral proteins). Centrifutation of samples
containlnS these salts assists in the separatlon of these protelns ftom tie
viral RNA fraction. B€sides, cellular RNase enzymes are inactivated by
the addition of detergentr and tiermal treatrnent, Some deterSents such
as TCEP or EDTA are added to (he samples, wbich are incubated at 95 "C
for 5 min. The RNase inactivation inhibits the process of RNA de[atur-
ation and causes the RNA to be prese.rved for the RT-PCR teit [25].

Subsequently, the RNA samples are amplified durin8 the RT-PCR
process usint a thermal cyclin8 proSram. ki each cyde, the te$pera-
ture of the samples is alternatively dec.reased to 70 "C and increased to
95 'C for a certaln time, and at eac-h cycle the Domber of RNA repllcates
is doubled. At 70'C, tle single stranded C-DNA lepllcates are used as

tle ternplate for the synthesis of new stands of C'DNA Durtng tiris step,
Taq DNA polymerase syntheslzes a new strand of C-DNA frorn the
trrnplate whlch tiv€r rise to a double-stland DNA composed of the old
and naw 6trandr of C-DNA- At 95 "C, lhcsc strand! must b. detached
fiom each other to tive twice the number of sinde strand ternplates for
thc ncxt ruund of C-DNA replicetion. This Lyde i! repcrted s:v{:ral dlnes

3
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. . for 30 (ycl€s) until rhc number of C-DNA replicates reaches an

amount capable of hein8 d.l,rclnd hy sp{..troflnorimftric l..hniqn.s.
The thcrmfiycler apparatus thal provides this accurare cycle of tem-
perature changes is cxpcnsivc cqnipmcnl that is oflcn confincd to a

laborator) I: :1.
finally, the incrcasing numbcr of C-DNA replicates is monitored

using a real'time specffofluorimeuic tcchnique that is also expensjve
and not always available.'Ihis technique offers a readout oftle C-DNA
amplification on a computer screen based on the fluorescent slSnal thot
chJn8e, incre3cer in line $,ith C.DNA nlrmherr. Different fluor€scent

Frohrs ,rp ll(c.i for rhe qrantifirarion of C-DNA repli.ares in lhe PCR.

For instance, in the SYBR Sreen assay, the fluorescent probe intercalates
into the C-DNA double strands (hat quenches the probe fluorescence.
This lluorescent probe de.quenches upon the separation of the C-DNA

strands from each odrer. In tie TaqMan assay, the fluorescent probe is

de-quenched by tie bindin8 of the TaqMan primer !o the C-DNA tem-
plates. In both techniques, a spectrofluorimetric apparatus coupled to a

computer is required for the final readout of $e RNA amount in lhe
saJnples. These pieces of equipment are expensive and may not be

available everywhere in lar8e numbers [:]51.

halgina RT-PCR towaids a poirrt-of{are tert for COVID-l9

civen the aforementioned difficulties of t}le RT-PCR test, enormous
eflorti have been made to produce an easier, faster, and more conve-
nient lest capable of bein8 used ou6ide t}le laboratory environment. A
simple and rapid test can reduce the samplinS'to-resuh time (SRT) and
encourate its wider application. The test procedureshould require fewer
steps and laboratory tools. A shorlersRT and easier manipulation ofthe
sample will have some other benefits, including an increase in the rest
sensitivity.

One imponant simplification in the nucleic acid arnplifcrtion pro-
cedurc was the invention ofan isothermal PCR metlod that elimioated
the need for a tlermal cyclinS apparatus. This allowed tle amplification
of RNA or DNA usin8 a widely available kitchm oven maintained at a
speclfic constant terDperature. In this method tlere is no need to ln-
crease the temperature up to 90 "C to unwind the double-stranded DNA.
Instead, the DNA polymerase itself displacei one of the strands of lhe
DNA as it acts on tlre other strand and synthesizes a new copy. During
this process, primers fold ba& on themselves and create loops of DNA
tlat provide 3 startlnS points for the new round of DNA replication by
DNA polymeraseJ. Therefore, the techn,que is called tie loopmediated
isotlermal amplificadon (l-{MP) technique, described in reference [26].
- _ _ 'P only needs an opflmurn ternperature of 65 "C for DNA polymeras€

'ity. The provlsion of a constant temperature is technically much
er than a temperature cydinS proSram that is requlred for conveD-

tional PCR [1s].
Another inve-ntion which has made the test more convenient and

quic-ker is where the pre-PCR RNA extiaction step is combined with the
PCR step itself. This reduction in the number of steps of the test offers
sorne advantages. Flrsdy, a sinSle step preparation of RNA reduces tie
SRT and increaJes the pot€ntial of the lest for wider application. A
shorter SRT dtcrcases dre proLaLility ofdisease trtursfer l.ry irrrlividuals
lvhose test results have yet to be determined. Secondly, a one-step
preparation of the RNA saflples is much easier fo! potmdal use$ to
leam how to use rhe test correcdy. Thirdly, durinS the extraction of RNA
fiom the sample, thcre is a risk of viral transmission from the samples to
the laboratory staff, and cross-sample contandnation due to unintefl-
tionally elrors in sample manipulation. A shorter and easier process of
RNA prcparation can minimize tie oertioned rlsks. Foulthly, th€ use of
an RNA purification protocol increased the sensldvity of the RT-IAMP
tert shown by a rcduction ln the detection lindt of the teJt frorn 100
coples,/pl to 1 copy,/t[ lasdy, the combination of the steps has been
shown to elirDinate dle need for apparatus that limits the test to a lab
envlrooment 9l.

Furdrdrure, furtller shltpllliutiorr of RT-PCR tarr b. acueved by

providing RT_I-A.MP kits with simPler rcsrtlt rea'lonrs' ln rh' 
'r<e 

of
CoVID-l I infir'tion, it is only nur:s\ary lo loow \rlterI,'r or'rt,.,L viral
llNA is present in tie samples; tierefore, dtere is no need for rxpensivr
quantjficauon mcthods likc spectro0uorimetry. Instead of quantil.tion.
qualitative readouts such as a color chan8e are much easier to achieve,

and are more appropriate for diaSnosis of SAnS-Cov-2 infeclion. By

usinS these kinds ofreadout, one can simpiy observe the results with the

naked eye []()1. For inslance, Yu pt al. [;i7]. rc.enrly develoned an

ll,ACO assay (lrothermal l-AMP-based method for CovlD 19) witlt a

flrorescent resdont. LrinS rhis kil, lhcy corrld a.iicvc thc rcsults wil-hin
l5-40min and observe fie rcsults without any nccd for cxpcnsivc
spectrofluorimetric equipment. In this test, the positive samples with
cenefinder dye tumed briSht white, while the ne8alive samples

remained blue under blue li8ht. Another example was the Penn-tAMP
technjque that produced a color chante upoo the amplification of llte
viral RNA. In this technique, the sample color chantes from white to
blue if the samples contained the amplified RNA malerial. AIso, lhc
entire RT-I,AMP process can be done io a sinSle vial without any need for
specific equipment.

Previous studies have suttested usinS CRISPR/CaS systems in lhe
dia8nosis and treaEnent of CovIDl9 [28,29]. Perhaps the best solu tjon
to produce a 'fast and simple test' may b€ the "inteSrated RT-LAMP and

CRISPR-CaS-12 method'(Fi8. l), lhat literally can be used anpvhere by
anyone. The metiod contains a kit with a lateral flow visual readout
using a strip of paper. tn this test, onejust needs !o dip the correct end of
the desiSned strip in the vial of tie final RT-LAMP product and wa,l lo
observe either a positive or neSative result. These results appear in the
form of a band at specific distances from the slartin8 point. In t le
desi8red strip, the detection method relies on ihe CRISPR Cas-12

efldonuclease enzyme and a Eans-reporter molecule. The CRISPR

Cas-12 detects a specific E teoe and N gene sequence in tle amplified
viral DNA and acts as a "shredder" on othet iftelevant RNA sequences.

Therefore, all otbe! RNA sequences are eliminated except for the tarSet
sequence that re$alDs intact in the RT-I,AMP producL The FAM'biotin
tans-rcportd is alrcady placed and a-6aed to the strip. As tie sample
flows laterally across the strip, the re$alnint target sequence interacts
with the FAM-biotin trans-reporter molecules on the strip producing lhe
band. Usidg rhis DNA Endofludease-Targeted CRISPR Trars Reporter
(DETECIOR) teclurtque, a lluorescently-labeled band can be observed in
less than one minute [8].

Taken toSether, the RT-LAMP methodology has provided a new

altemative for rapid, sirnple, ard home-us€ molecular diatnostic tests.
Beint rapid and slrnple has enabled h,ider and more freqlent use of these
tesB for COVlDlg detecdon bymembers of the pubuc, therefore,
overcomint the hrth netative rate of RNA-bas€d tests. On the other
hand, the false-posltive rate of these tests poses some issues retardinS
the manatem€nt ofthc CovlDl9 pandemic that will be discussed in tle
followinS section.

7. False-poritive RT.PCR rates ln COVID-19 cases

Another question that ne€ds to be ad&essed is to be certain that a

positlve PCn test rcsult for COVID-I9 truly rcflcctJ thc irfcctcd status of
the pati€nL To this end, a positive Pm test result can be confirmed when
the sample is exalrined by the Sold standard viral culture tesl Althouth
data on viral culture resultJ ale sparse, there is some evidence tlat ca,
hdp us to evaluate the predictive value of the pCR test as a screenint
method under different condldons. To what ext€nt a positive PCR result
predids the chance of someone being infectioos may be govemed by
dlffer€nt fadors. These factors indude the time after symptom onset,
sylaptom severity, and tle specimen used when the PCR test is carried
out [30].

Flrst of all, we should consider the dme of symptom onset \{hen
interpretin8 the probability of beinS infectiour accordin8 to RT-PCR
results. lt has been reported that tie viral load is madmum by the 3rd
day fro[r lhc onsct of symptorru in srmplcs ftom thc uppcr respirrtory



.:\. i. -,i 'J
kt\t rlt! l)n\tit221 t2O2)t )3314:l

saRs.cov.2 DtrtcrR

ts-
Ei T-:-= lffi I

-+
{

tract, and that live virus can still b€ detected al 8 days after lhe onsc! of
t}le disease s).rnptoms by the viral culture test. However, beyond lhis
period tle virus miSht no lon8er be infectious, ahlough RT-PCR results
continue to detect the presence ofviral RNA material [:]11. In one study

' conducted on 129 hospitalized patients with COVID-19, RI-PCR
nt showed that the duration of virus shedding was ionger, and

Bed from 0 to 20 days post-onset of symptoms. Moreover, it was
reponed that SAnS-CoV-2 RT-PCRcontinued todetect the virus until the
63rd day from the oruet of symptomc in one casc r.port study. Ilowpver,
thcrc ls somc c!'ldcncc ltom scrum samplcl suggcstlng lhat the t( t -ful(
could give positive resulls by detectjng viral RNA remnants long after
infectious virus had disappeared. Therefore, it is possible tlat the
Rl lrCR rc5ult wfi positivc cvcn nftcr thc infccrious virui had bccn
ne{t.ali7..l hy thp immrnc ry<rpm

The 6ource of tht tpeainreo ca iloo ren{t drE di!s!!c pruEre!!iun.
Virol ,hcddinS crn bc dclcctcd only durint r ,pccific pcriod tiat variea
acmrdint to the samplin8 site. Ior exarnple, within 5+i days from tie
onset of symptoms, hlSh vlral loads were reponedly found in the upper
and lower respiratory fiacts in COVID-l9 patients. As a result, naso-
pharFseal (NP) and orophar),n8eal (OP) swab6 are recomrnended for
early dlaSnosls of rhe lnfecdon. ln thls regard, NP samples were found ro
be better than OP samples iD terms of the chance ofdetectjng SARS-CoV-
2 infection (63 % in NF swebs vcrsus 32 '}6 in OP swabs) showing thcrc
were hi8her viral loads in the nasal cavity. However, upper tract respi-
ratory samples mitht fail to 8ive sufficimt viral load for detection pur-
poses in a givm time polnt of the i,Jection [16]. For instence, one case
repon showed that the virus was only detected within the 6rsr 18 days

l the onset of res?iratory sp€cime$ t331, while the presence of the
i in fecal samples was detected for a lonSer period after respiratory

-..mples becarre netative [34]. Some patientJ with COVID.1g pneu-
monia exhibited a lonter-lastlnS shedding of the virus in the respiratory
tract, whereas there had been hlgh loads of SARS-CoV-2 in their tecal
sampleJ from the bednnin8 of the symptoms [35 38]. The fecal shed-
dinS of rhe viral RNA continued betwe€rl days 1-33, while at least
3-days post-onset of s,mptom was identified as the optimum tirnepoint
for a hiSh positive rate of RT-PCR test in upper respiratory tract samples
[34]., The amount of virus in the serum correlates with infectious
SAnS-CoV-2, and once neutralizint antibodies are detected in the serum,
the vilus is no lonter infectious [32]. Consequendy, RT-PCR posirive
results in fecal and upper respiratory fact sahples will continle for a

specific pedod of time (probably longer for fecal samples), but the in-
fectious status of the patient mitht be limited to the period when active
virus can be detected in serurn sarnples,

Ai wtth oth6 RNA viruses, SAnS-C,V-2 RNA can be detected lont
after the Infecdous virus has been neutralized by the inunune system and
disappeared. Thls ls because that the RNA of the inactivated virus de-
grades slowly over dme, and during this Friod, RT-PCR wil still give a
false posidve lesuh based on the RNA remnants. In this regard, the
appllcadon ofother molecular tec-hniques, such as those that detect viral

protein rrrsetsJ or patient anlibodies aSainst these proteins is required ro
confirm the results ofRT-PCR as 'truly infectious" [:J9].

Irstly, the injtjal viral RNA load ifi rhe specimen can iflfluence the
likelihood ofSetlin8 a positive PCR result and can result in the test being
oversensitive. A lower initial vjral RNA load can be detected by an in-
crease in the sensilivity ofthe RT-PCR rest, but at tle same time, this can
prolonS lhe period of Settin8 RT'PCR positive results [:]1. The conven-
rjonal RI-PCR fails to dere.r rhe infection in samples containing <l06
.opi.s,hl (or .oPi.s pFr simnle) [:l(r]. Thl{ dere.tion ljmlr .an he
rmproved tloh,ered, by malilnS modrEcations in the test- such as
improvinS the viral RNA extractlon melhod and lhe fluorescent probes.

However, reducing rhe detecrion ljmit oftle test might also increase the
firlsc posirivc rarc ofthc rcst ln rhc larcr s6tcr of rhc lnfcadon, bccausc
lowpr em^rnrs nf rpmnanr RNA from rhc inafiivaipd vinrs wonl.l he

rulficicnt to 6ivc a poiiLivc rc5ulL Thur(rorc, o0rur xrolcculu! rd din
ical elidence in combination wit}l RT PCR re[ultr Ghould be ueed to
confirm the stalus ofthe infection [.J9,.1u].

'laken toSetler, the PCR results for COVID-Ig should be carefully
considered to confirm the infection, and special attention should be paid
to the state ofdisease development ard the ryp€ of specimens collected
for the test.

8. Thc public hcalth implicatioDs of falJc-positive i"ltes

The false-positive rate of the diaSnostic testi miSht at first tlimpse,
seem not to be as important as lhe false-neSative rate, Siven the curent
Slobal prevalenceofthe disease. However, erroneous positive results are
indeed important, and can have serious implications for public health
services [:]1.

Currendy, the Slobal halth policy is to mainlain COVID-l9 trans"
mission as low as possible witlin communitres, Therefore, COVlDlg
hy$enic protocols contain stlict quarantine tuidelines based on posi-
tive results of RT-PCR resE. This o.curs despite knowing that the RT-
rcR test suffers a low positive predictive value [:]1. Wh€n tie PCR test
remains positive over time, lhe positive results will be taken seriously,
and the suspect patient is recommended for stry-at-horne quarantine as

lonS as the rep€tition of t}le test dves positive results. For instance, as of
September 19, 2020, the false positive rate of the $rab tests was esti-
mated to b€ between 0.8 ch and 4.O cyo in the UK population, which
suSSested a siSnificant proportion of false-positive results were due to
the low prevalence of the disease Slobally (the tlobal prevalence of the
disease was 0.50 0/6 at that time) [3].

Despile fie low positive predictive value for the !est, patients are still
recofvnended to follow a stdct quarantine which will not caus€ a
serious social problem.

However, the low positive predictive value of RT-PCR tests causes
problerns for health and social services. Tie prevalence of the disease is
likely to be much hither in the health.carc environment, and the high
false-positive rate ofPCR tests will lead to the quarafltjne of significant

fl8. l. InteSrated RT-[-AMP and CRISPR'CaS-r2 for SARS-CoV 2 derecrio,t. Reprinred from ref. 10.1038/s41587 020 0513 4
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r.lbers of social hcahh.care workers and health'care prrsonnel. rhar
miShr havc b{'cn avoided. I'hi! couki cause a scrious shorhge of h.allh-
carr workerli rspecially al the peak of waves of discase transmission [:i].

'lhereforc, the hlgh false poslrlve rare of rhe RT-PCR tesr ls indeed a
problem arnong heallh-caro pcrsonncl and lhe resulrs of the test should
be .onflrm.d based on orher .llnl.el evlden.e.

9. Combination of RT-PCR and seroloSic testinS during infection

Although the RT-PCR test is the frondine diagnostjc test in the early
sta8es, the tesl still suffers from a hiSh rate of failure in the detedion of
true COVID19 infections. However, when the RT.PCR r€st is accom-
panied by olher dia8nostic molecular testJ, the sensirivity of COVID-19
testin8 is enhanced. Moreover, tie RT-PCR and serolotic tesrs display
opposite tlends in sensitivity durinB tle infection, in which one test can
cover the failure of the other as the disease prqtresses ulr.

ln the early phase of the infection, tle rate of viral dereclion by the
RT-PCR method is low; however, RT-PCR results are improved when
ELISA molecular tesrs are used in combination. The cornbinalion of
these techniques has already been shown to improve *re sensitivity in
the early stages. Within 5 5 days of tle onset oftle symptoms, RT-PCR

a low chance ofviral detection in nasopharyngeal semples; however,
-.rr RT'PCR lcslr nrxl ELISA le|hrrklues were rrsc{l ir rlnnl,inalion, lhe

sensitivity improved dramalically 0 31. Guo et al. l4t I reporred a set of
58 suspecled cases wilh negative RT.PCR results, and showed thar 93
were positive when nasopharyn8eal (NP) sa$ples were tested by EUSA
l'or lhp Drps.n.p ol leM intilrxlics. ()rr ol 82 RT,P(:R .onh.mpd .rs<,
76 96 wcrc aho found to bc poritivc by thc ItM EUSA tcst. Thc ovcrall
6ensitjvity of the RT-PCR alone w3o 52 %, failing to detcct alinost half
tle casei however, the combined I8M-EUSA/RT,PCR sensitjvity was
much higher at 99 %. Besides, the rate of success in positive cases was
found !o be increased even furtler when the combined detection ofltc
and l8M were combined witl RT'PCR. ln another study, over 70 o of
suspected cases with neSative RT-PCR results were ideotified as positive
when I8G,8M EUSA was used [42].

As the disease proSresses, tle sensitivity of tle RT-PCR and sero-
lirti..l lrsts ln,tlr cla,r8r. Wrilr Ll'( RT-PCR was |tiShly senlirive during
the firi( week after rymptohs emetge, the serologicel rests had higher
sensjtivity in Ge second week, underlinin8 rhe advantage of lhe .om-
binarion [17]. Durin8 the cou6e of the infecrion, Zhao et al. [t2l fol-
lowed the sensitivity usinS an EIISA test measuring total antibodies to
the RBD viral entigen. In additioD to serological testint, RT.PCR results
were obtained as well. IrI the early (l-7) deys after onser of rymptoms,' sensitivity of RT'PCR was 67 %, but decreased to 54 o/o between days

4, and to 46 % between days 15-39 post,orlset of symptoms. ln
'parison, the sensitivity of the total antibody EISA significandy

increased as the disease proSressed, and rcached a maximurn of 100 %
durin8 the last 1'39 days. lnrerestinSly, the combined sensitiviry of
botl tests was much hitheratT9% during tle first 1-8 days ofthe onset
of slmptoms, and grew to 97 % from the 8th day onward.

Therefore, the use of RT-PCR combined witht ELISA tests carl
e[hance tlc ovcral] scnsitivity and rcduce lhe false-rlegative r.ate, B€-
side!, U|csc testr lirlluw uppusitc l.r€xds ill the licDsidvlry durlnx the
infection p€riod; tlerefore, the use of both tests can lmprove the

lO. Relation of 6erological r€6ponse with prcgrr66ion and
severity oICOVID-I9

The results of serologic tests depends on the amount of antitodies
produced, which may vary according to tle swerity of th€ disease. Some
studies proposed the monitorlng oI antibody titers as a prognostic in-
dicator for early a88lessive Eeatrnolt of the disease. Other studies
ob6erved hither antibody titers in elderly patients comparcd to other
a8c Sroups le8aldl.ss of d)a dlsaasc severity. Mtleover, it is trarlitiurr
ally believed that seroconversion from IgM to ItG takes place during the
devclopmmt of thc humoml lftnurlc rceponlc; howcvcr, lomc rcport!

found that the expression of lgc and lgM could ffcur simuhaneously,
and the median time of appearan(e from onset of s),rnploms varied in
different patients Ir ]rl.

The median time of seroconverslon of antrbo<ly rsoforrns may vary
according to the type of immunodiagnostic tesr and tie choice of t})e
tarSel antrSen. ln a larSe multrcenter study conducted by Lnt er al.
[4.i], the median time of seroconversion for both I8M and IBG was
observed on day l3 by an NP and SP-rargeted direct chemiluminescence
immunoassay (CLI ). Zhao ct al. I L] found a mcdian scroconversion of
I8M and l8G againsr RBD antigen, at 12th and 14tI days after onset of
symptoms, respeclively. The median seroconverslon time varied more
widely in otier studies. Guo et al. (l Ll used an EUSA kit for detection of
antibodies to tiie NP antjten, and found tlat the IgM and IgG response
appeared on day 5 and 14 afrer rhe onset of s],mptoms, respectjvely. In
that study, I8A to the NP andgen was also found on day 5. Xiang et al.
[14] also used an NP-taryeted ELISA and found the median appearance
of I8M and IgG al day 4 post,onset of symptoms. Overall, while IgM
appearance preceded I8G in some studies appearinS durint the first
week, in otier sludies both isoforms appeared simultaneously by two
weeks frorn the onset ofsymproms. In this regard, rhe detection time of
antitody appearance may have been affected by tle tartet antigells
chosen and different immunodia8nostic assays used.

Few slurlies lave rxarri'rp.l rlrts.rlallrtrrship I'elwcen andl,ody titer
and the disease aStressiveness. These studies invesrigated the relation-
ship betlveen specific antibody profiles and disease severity.'ftele was

Senerally a positive correlation between tle level ofantibodies aDd the
rcvcrity nl rhp.listoasp For c,amplc, T.n pr,l [ac] rpfhncrl thet rhry
found o,l corlicr prcacncc of IgC, as wcll 6s highcr ItO titers in severa
paticoti comparcd to lc5i acvcrc paticntg. Wont ct ol. [46] rcportcd
signifcantly hither titers of I8M only in deceased patienrs (n = 15)
compared to those with mild.to-moderate slrmprcrDs (n = 115,
p = 0.19). No corrclation was obferved between IgG titer and diseas€
severity in lhis study. This trend towards hither IgM and lower lgc
levels was also observed in a larSe study of 338 confirmed COVID19
patientJ. Alio, the level of IgA was significantly inGeased in a cohort
of 216 patients that was correlated with the severity of the disease [47].

Whetler (r not lhere ii a relationship l,etwcc, ItG dter and dlsease
reverity may have depended on rhe choice of antjgen u6ed in the to6t.
Wiile sorne studie-s failed lo show a rplationrhip, oihFrrtndics did 6nd a

relationship between ItG and disease severity. For instance, Sun €t al.
[46] reported that IgG titers against the SP antigen were significandy
NSher in non-ICU patients, while Igc titers to NP antigen were hither in
ICU patients. This was in coDtrasr wlth rhe results ofTo et al. [42] who
failed to observe a relationshlp of any kind between Igc titers and dis-
eas€ severity v,hen I8G titers to NP afld RBD antiteris were measured by
an ELISA test.

A.lthouth there is a positive correlation between age and severity of
the diseas€ and poor outcomes, it was found that ioGeasint ate was
associated rdrh hlth antibody titers to both non-SARS-CoV-2 and SARS-
CoV-2 infecdoN. Given that an elevated antibody response to ,ron-
SARS-CoV-2 infection app€ars to have little effect on healrh, rhe hi8h
aitibody titer's seer)l rrot tu [t t])e .durt of tllc disEa.rE scveriLy iu older
4Be ,Foups. Usin,{ neuE-alldng andbody assays, pardclpanrs over slxry
years of a8e erhibired a hlther overall antibody dter compaftd to a
healthy young adult with non-SA.RS-CoV-2 human coronavilus lnfec-
tion. This implies that the antibody response 16 6tronger in the eld€rly
tha, yount adulti in the case ol non-SA.nS-CoV-2 lnfectlon, where no
serious dinical outcomes are reported. Consequendy, although the
eldelly and middle-a8ed pati€nts who recovered from COVID.19
defionstrated higher titers of SP-reactive antibodles in their saraples
than young aduls, this elevated antibody dte. may not b€ re.lated to the
poor outcome of treatrnent in elderly COVID-19 padents [47,48].

11. Currdurlirlg rtrrrarlr

Iri8. 2 illust rtc! the b.ne6ts end shortcootngs of the dlfiereut



L

s rt

Patholo$t - R.!.u.h nnd Prnni.. 22t (2021) 153aa:t

Advantages Disadvantages

RT.PCR

serology

-H'IhlY rercrfc
-ll8!lY r.r$ti!. d]rEg lrl.
rr,n sr.-t of.llcrging

-rr&'u.g.Uv. r6dt
-Difier.rt n.F
-N..irirS difi.r.d bb lool.

I

-tllghly scnsrt(,c dt res ur.
!.rood $t r of.a68io8

-Redd joD i! th. rcps
cpid, siEplc, rld b@€-r,k
dol@lr di:ponic tn!
.R.du{tioo in SRT

-D.pod.d !o :9. of Fitln
-1}c r.dir! t rmvt'sid of
ld$ody d.y s.ry rcrdiry to
tt. 9F of ilr,rurodil8lonic
IrC lli tha bra€tr i8.a

Ed.occ rt oecf:ll ,,
lroriti\i9 ,rd rcdu.c
ina AE .nc8rairt r,tc

I

'.i

RT,LAMP

SARS-CoV-2

molecular
diaSnostic tests

-Hi8h :6ounE of FiE n
-HiEh rpccm. d..igi of

C.GbiEdonofRT-'.,
rcRLAMP ald
CRISPR-Ca-l2l.nr

4dplt t d rofihric&
-F.lx iad:rili:.d :\rihbt.

screcninS lc.sls dis.rsscd in this papcr. W. addrFsspd rhl" chorr.omings
and rtren8ths of RT-PCR terts for the screeninS and dia8nosis ofCOVIL
19 patients. Up to now, the RNA PCR amplification tests are accepred as
the gold standard method for tle detection of SARS-CoV-2 infection in
.linicnl xnmplcl. Th. rcni ii hithly rlx".ifi. for:iAns-crv-2 vi[r3
dete.tion, and it.an Sivp a resuk within a short peliod. However, th€
test is toodimcult to be widely used and it requires expensive laborarory
equipmerlr and hithly.trained leboratory staff. Th6 currenr RT pCR tect
also suffers from a level of insensi ti vity. This implies that otler clinical
and immunodiaSnostic tests should be also raken intr):rcconnt when
interpretinS the results of RT-PCR tests. PCR tens suffer from an
alarminS level of false-netative and false-positive results, so it is
ncccssary to look for furtlcr imprcvcments to tie RT pCR !est.

Ar witl utllq iu€€rir8 tcr,t!, tlru RT ncn rncthod hur romc dmw-
backs when applied to clinical semples. There are a few factors that
mi8ht interfere with the test reliability. Firstly, there is a narrow time

dow to obtai[ high seffltiviry dependint on the viral load in the
ples. The false-neSative rate of the test varies over the time fiom the

set of clinical symptoms. Within the 6rst 3 days frorn tle onset of
symptoms, the RT.PCR tcst could offcr thc fcwcst false-negative rcsults,
however, the test failure was shocklngly high for detection of the virus.
Secondly, t-herc is also variability in tie test sensitivity in different
clinical samples and patients with varying clinical symptoms. lzstly, the
improper rnanipulation of clinical samples might result in test failure
due to tie viral RNA detradation and loss during the handling of the
sarnples.

Therefore, the repetition of the RT-PCR test is recommended to
enhance the likelihood of virus detectioD, whjch requires the test to be
easier and more rapid for frequent repetition, l! has been shown that
repeatinS tie test over time and on different cl cal samples can
enhance the overall positive rateJ of the teit- The repetjtion of RT-PCR
testjnt is currently recommended in standard protocols to allow clini-
ciani to confirm the results in suspected cases, as it is more reliabl€ than
a siogle test resull Another polnt is that pooling the diffelent cltnical
samples or samples from the patient's family could reduce the number of
test repetitjons required, but still reap the benefits of enhanced sensi-
tlvlty. Ai a result, RT-pCR test repetidon over time or on diller€,lt
sarnples can lnclease rhe overall sdlshh.lty of tie rest. Therefore

-Fen ad limplc t.n
b.i!S I! d .fyf,t rc ,/
ty aym.

alicmativ. RT-pCP tFsrs whi.h ar. <inrfler, l.ss pylco<ivp, a'rd Fa!ipr l|
conduct are under inveltigation.

There are some obstacles reSardint the widespread applicarion of
RT-PCR testi. Firstly, the test necessitetes the use of sophisticated
rqLriprr)errt that ':orJiret tlc tEst tu l.LE Ltturdtury 5Eltira wlErc cvcry-
thin8 is at hand. Secondly, the te6t taker many 6teps to be completed,
and requires the stafl to be well trained to follow every step correctly.
Thlrdly, the dme betwccn campling and thc rciult i3 lcn$hy, and 3hould
be shortened. Therefore, for tbe test to be applied morc widcly, it re-
qulles simpllflcadoo and to be easlly leamed and completed.

Up to now, treat strides have t een made in the improvernent of RT,
PCR testiDS. Alteflrative ruetlods of viral RNA rnplificution havc
alrcady trcm implcmcnted with aslmpl€r techlical prccedure coulparcd
to rhc convcndonal nT-tcn tncthod. wlth thc tnv.ntion of the }( I - LAM!
method, there is now no need for a themal cycler appalatus for viral
RNA anplification, ard the viral RNA s€quence can be amplified to a
detectable level by incubation in an ordinary oven that provides a
const rnt temperature. Steps have also been rake, to enhance both the
overall sensitivity of the test and allow the test to be caried out outside
thc laboratory settint. For instance, thc sensitivity of the tesr has lxel
improved by leducing the detection Irnlt so that it will Sive positive
results at a lower vlral load in the semple. ln the Penn-t-AMP and DE-
TECTOR techniques, the final result can be observed with the naled eye,
and the need for the exp€nsive spectrofluorimetdc readout metlods is
ellminated.

Furthermore, a more leliable diagDosis can be achieved when &e RT-
PCR test and an imrnunodiaSnosdc test are applied totether. Ir has b€en
shown that the overall sensjdvity ls incrersed wh.n rhe-se two tpst resnlts
are combined. Moreover, the sensitivity of the test can be improved ov€r
tbe course of the infection by combirling both RT-PCR and serologic
ELISA t€sts. The serologic monitorint of the patienfs antibody response
rr tht dve a picture of tle dlsease progreJsion and sevedty. However,
the positive correlatlon of diseas€ s€verlty with antjMy titer is uncer-
tain, becaus€ confoundin8 factors llke the choice of th€ antigen and
antibody can afrect the results.

Taken toSether, the RT-PCR test is sdtl the best choice for diagnosis
of SARS-CoV-2 infection in patimtJ; however, due to irs above-
mentioled dlawbacks, the RI-PUR test should b€ used seDsrbly and

CRISPR-

Cas-12
S.ruilrvc, r.pid ed 3pcilic

Fir.. 2 
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.-, RT-PCR technical features should be improved
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Ol lZllZO2l: Lob Alert: Chonges to CDC RT-pCR for
SARS-CoV-2 Testing

Lrl.rrl.rt lal a!al !aarlalca aa Stalan

C)pt in to re.eive updates from thp CDC I ahorAtory a)Utrparh l-ommrrniration Syste6 (l Ofg)

Ontine resources:

. FAQ: CDC Dislributit.rr oI COVID-19 Assays

. Guidance for SARS-CoV-2 Point-of-Care Testing

. lntcrim Glli.lan.p for SARq CoV-2 Antioen Testing

. lnterim Guidetines for Cottecting, Handting, and Tcsting Ctinicol Spccimens for COVID 19

equentty Asked Questions about COVID-19 for Laboratories

. lnformation for Laboratories about COVID-19

Audience: lndividuats Performing COVID- 19 Testinq

Levea: Laboratory Alert

After December 31. 2021, CDC wil.L withdraw the request to the U.S. Food and Drug Administration (FDA) for Emergency
Use Authorization (EUA) of the CDC 2019-Novel Coronavirus (2019-nCoV) Reat-Time RT-PCR Diagnostic PaneL, the assay
first introduced in February 2020 for detection of SARS-CoV-2 onty. CDC is providing this advance notice for cl.inicaL

[aboratories to have adequate time to setect and imptement one of the many FDA-authorized alternatives.

Visit the FDA website for a list of authorized COVID- 19 diagnostic methods. For a summary of the performance of FDA-
authorized motecutar methods with an FDA reference pane[, visit this page_

eparation for this change. CDC recommends ctinical [aboratories and testing sites that have been using the CDC 2O19-
nCoV RT-PCR assay select and begin their transition to another FDA-authorized COVID- 19 test. CDC encourages
taboratories to consider adoption of a muttiptexed method that can faciLitate detection and differentiation of SARS-CoV-2
and inftuenza viruses. Such assays can facititate continued testing for both infl.uenza and SARS-CoV-2 and can save both
time and resources as we head into inftuenza season. Laboratories and testing sites shoutd vaLidate and verify their setected
assay within their facitlty before beginning clinicaI testing.

i& coc



. CDC COVID- 19 Website

. Clinical I ahoratory COVID- 19 Respon<e Weekly Calls

' -DC Laboratory Outreach Communication System {LOCS)

lf you have any questions, please contact us at LOCS@cdc.gov

Thank you,

The L.bor.tory Outreach Communication Systcm

Laboratory Outreach Communication System (LOCS) | Division of Laboratory Systems (DLS)

Center for Surveiltance, Epidemio[ogy, and Laboratory Services (CSELs)

Centers for Disease Control and Prevention (CDC)

LOCS@cdc.sov

www.cdc.gov/tocs

,eview€d:lanuary 27, 2023

How hetpfuI was this page?
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I s we endeavour to improve maternal health outcomes in Kenya, it is essential that
/ \healthcare providers have access to accurate and current information on the prevention

and treatment of the leading causes of maternal mortality, According to the 20i4 Kenya
Demographic and Health Survey (KDHS), Maternal Mortality Rate (MMR) was 362 deaths for
every 100,000 live births. The nation has not seen a major change in the patterns of maternal
mortality despite developing policies, standards, recommendations, protocols, and algorithms
addressing each main cause of maternal death and morbrdity.

The Clinical Handbook on the Direct Causes of Maternal Mortality has been created as a
resource for healthcare professionals in response to this problem. The five direct causes of
maternal death-postpartum haemorrhage, severe preeclampsia and eclampsia, puerperal
sepsis, obstructed labour, and unsafe abortion-are addressed in this handbook in a clear
and useful manner. These cause the majority ol maternal deaths irr Kerrya, ancl contpletely
addressing them is vital tor reaching the grealest statldards ol re1-rrocJuctive lrealth, a basic
human right guaranteed by the Kenyan Constitution of 201 0.

Kenya's government is dedicated to preventing all maternal deaths. lVaternal mortality
redlJction neccssltates a thorolgh stratpgy integrating r^linical teams at all levels of care. To

keep up witlr the irdditir:rral wr:rl<load brought on by thc provision of univcrsal maternity
care, eflorts are being made to hire more health professronals, particularly nurses and
midwivcs. Thc widcsprcad application of this manual is a golden chance to raise the
standard of maternal care and, eventually, to enhance the outcomes of pregnancies.

Best practices in the prevention and treatment of the malor causes of maternal death are
anticipated to be reinforced by this handbook. lt is my hope that this handbook will be
useful to medical professionals in their daily clinical work and that it will help bring about
Kenya's long-overdue reversal of maternal mortality trends.

Every health professional, especially those working in maternal healthcare services, is

urged to keep this handbook close at hand and refer to it frequently. The Ministry of Health
remains committed to reducing maternal mortality and morbidity. Every life matters, and we
can ensure that no woman dies while giving birth if we work together.

Dr. Patrick Amoth

Director General for Health.
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Uolinitiorr:,

Preparedness/Read iness: the recognition of and response to public health emergencies involving
many components of the health care delivery system, including guidelines, policy environment;
system integration; implementation and service delivery; availability and coverage [1]. with lifesavrng
interventions extending at all levels of healthcare and addressing equity and social inclusivity_

Emergency risk communications (ERC) consist of 'the real{ime exchange of information, advice and
opinions' between decrsion-makers, experts and the general public [2J. Emergency preparedness
entails:

. enhancing the usefulness ol training,

. improving timely emergency communications,

. creating and maintaining sustainable response systems, and

. generaling effectiveness crileria and metrics

P repa red ness/rea d in ess iorms a corc componcnt in public health related to natural calamities,
hlmanrfanan cnsps and pn]ergent cltseases such as Ll,_rt_rla, lika, COVID-Ig, arrd Morrkey pox.

Evolving trends to emergency preparedness/ readiness needs to include telemedicine, tele-consults,
and self-care.

Imporlant Elements for Emergency Preparedness/Readiness in Obstetrics

l. Ioordination

Emergency preparedness may include a designated obstetric team (Rapid response team) that can be
called upon in an emergency setting. Coordinated efficient interventions may require nurses or other
direct clinical providers to step outside of their traditional comfort zone and embrace a shift in the
patient care culture. The presence of a competent health workforce on matters of emergency frontline
team members, such as the intake clerk or bedside nurse, should be empowered as a vital part of a
purposeful team.

ii. Collaboration

Collaboration across departments and sectors is necessary for effective emergency preparedness. The
implementation of audit programs and multidisciplinary collaboration with all staff members involved
will optimize success.

iii. Evidence-based best practices

Protocols that include clin'cal tnggers

Assessment of facilities reinforced by frequent emergency drills.

A schedule so that units regularly practice drills and become proficient at responding to emergencies.
iv. Health system strengtheling

An analytical framework used by the World Health Organization (WHO) to describe health systems
disaggregated them into 6 core components:

. Leadership and governance.

. Service delivery.

y":r,rFii'ii-;'
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. llealth sy..telll lrn:rrc ng.

. llr.altir workforce

' Medrcal t)rod[rcts, vaccines and teclrr]oiogtc:..

. t-lealth rnformation systems.

v. Ii::eIgr:nny i)rills: hy sintLrlriilI anri rlrlils

Imergency dr]lls allow team members to practice eifectivr: conrmunrcation in crises. Periodic drills
following designated protocols to manage emergencles improve a healthcare unit's ability to respond
and mitigate an adverse health outcome.

These drlls should mirror the existing clinical setting and resources.

By conduct ng a drill in the actual patrent care settrngs, issues related to tht: physical environment
rnay become obvious. Simulation training can ident fy an(l correct con']lnon clrnrcal errors made
durrng emergencies.

leadership is important to actualizing the above.

vi. Crash 0 esLiscilaiion) caris

These mobile units contain essentral medicatiorrs and equipnrenl for the resuscitation of patients in

emergency siluations. They are recommended at any facillty/unit dealing with patients with the
potential for sudden deterioration during manaRement, includlne obstetric care. Equipment and
medications are placed rn drawers in the crash cart based on how urgent they should be used in
emergency setups. The defibrillator should be placed on the top shelf of tho cart.

I I
?

Ii-r7.t

1l

tirst drawer: Essential resuscitation medications. These medications are usually Displayed in a way that
is easy lo identify and administer to the patient quickly.

Second drawer: lntravenous fluids for hemodynamic support and equipment for intubation.

Third drawer: This compartment contains equipment for intravenous line insertion, phlebotomy and
sample collection. These include intravenous cannulae of different gauge sizes, arterial lines,
needles of different Sauge sizes, and vacutaincrs of difiercnt colours (tops), dcpending on thc
investigations required.
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tourth drawer/ procedure drawer: Pre-packaged kits available for various urgent and emergency
procedures are l{ept in thig dr3wer.

Regular review of the emergency checklist at handover iI the maternity unit.

Appropriate changes should be made to the crash cart as evidence-based changes are made to

the Advanced Cardiac Life Support protocol, and all perishable supplies must be replenished.

vii. Issirntial IHcdi0al IquiUme t and Supplies

These ltems - listed below - should be in place in both BEmONC and CEmONC facilities as

a ppropriate:

lV Fluids

Dertrose l0%

Glucose (5%, l0%,
50%)

Normal Saline

Ringer's lactate

0rugs Used in [mergencies

orygen and other medical gases

lVagnesium sulphate

0rytocin (5lu/ml)

Adrenaline

Iurosemide

Aminophylline

Calcium Gluconate

Digorin

Calcium Gluconate

Diazepam

Anti-hypertensive drugs (Methy'dopa,

, Labetalol, NitedipindHydralazine

Heparin

Ergometrine, Carbetocin, Misoproslol

Supplies and Equipment

0ropharyngealairway

Bag and mask

Blood pressure machine

Stethoscopes (Maternal)

lnjectiofl pad

Cannula G16, G18)

Sterile waterlor injection

Thermomeler

0rygen Mask

Fetoscope or Doppler

Sterile gloves, eraminalion gloves

N0n-pneumatic anti-sh0ck garment

(NASG)

Foleys catheter and urine bag

0rygen tubing, nasal cannula

Elbow gloves

Blood giving sets

(hyger rx)tntrntrrht ur r:ylirrrler rrralcrrral

and neonatal)

Baby warrrrcr wilh fim, paddr:d

resuscilation surface

PenSuin sucker

lable 0l: [ssenlial equipnent and supplies
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filue 2, NIt-i:itettt,al^ at;l).sti()( i titiirctl
Others

v l

. Blood and blood products

' Frlrrilrperl arrcl [urrctional laboratory in support of the direct causes of maternal mortality
. Equipped and lunctional operatinB theatre
. An updated list of referral networks and standard referral guidelines [3)
. Reliable commlnicatinn methods/tools, e.g. Cell phones
- lJasic or advanced life su[,1]or1 alirbularrce
. Basrc data collection tools
. lnfection prevention and control equipment and protocols

0evelopmenl oi group nornrs (supp0rtivc rvorli cullrrre,/0cfined leam lnember r0les and respons ibilities
. A multidisciplin ary rapid response team should be in place.

' Responding to an emergency promptly and effectively requires that clinical team members
know their roles and how the team should function.

For a prompt response to obstetnc emergencies by the team, adequate preparedness and
availability of the lollowing is required:

> Conspicuously displayed emergency response plan

> Regularly conduct emergency medical drills.
> Eflective referral system and facility follow-up of transfers.
> Accurate documentation and index case audit.

Team members must know:

> Clinical situations and their diagnoses and lreatments.
> medicines, how they are used and administered and their side effects
> Emergency equipment and how it functions.
> Staff should be skilled in respectful maternity care
> The team should be proficient in eflective communication.

The Rapid Response Team should have the knowledge and skills to apply the principles of Basic
Life Support (BLS) and Advanced cardiac Life Support (ACLS) Maternai Resuscitation - Refer to
Mutcrrrul Collu pse Chapter.
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Data lools th3t should be uttlizcd to synthc5tzc tnforntatron are.

. CI nrcal audrts,

. MPDSR. rncludtng near misses

. Near M iss,

. Perimortem CS

. Case fatality Rate

i:. Areakit)g the Satl news 0i lllate lal and Perileirl Ileaths

The lollowing is recommended in breaking abrupt Sad news upon maternal or perinatal death:
. Designate the team leader and assemble a disclosure team.
. Set a conducive private environment and provide adequate time.
. Check the completion ol patient records at the case revtew.
. ldentify the reciprent of the news.
. Self-introd uction by the team.
. Perform a quick emotional assessment of the recrpient.
. Disclose the bad news narrating the events chronologrcally until death by:

> Effective communication techniq ues.

> Perform an emotional reassessment with validation of the reciprent.

> Ofler empathy and reassurance.

> Address concerns, questions, and feelings and provide continuous support.
> Allow viewing or holding of the body if desired.
> Address logisttc administrative aspects.

. Fngage workmates, lriends or relatives with debriefing and closure with documentation.
xi. l anaging patient c0m[laints and grievances

. Design a process to capture and address all complaints and grievances.

' lmplement policies, procedures and processes to investigate and resolve patient complaints
and grievances.

. Respond promptly lo patients' concerns to also help in preventing grievances.

. Listening to the patient's concerns about health care, allowing them reasonable,
uninterrupted time to vent their concerns, and avoiding being defensive by responding
calmly and personally can help.

xii. Patienl-centred c0mmunicalion and leedhack.

Cottttttuttica liort skills nccdcd for paticnt-centred care inchrrle cliciting thc palieni's agenda wilh
open-ended questions early on, not interrupting and engaging in focused active listening. ln
addition, understanding the perspective of the situation of illness and expressing empathy are key
features of patient-centred communication.

ln emergency preparedness, the lollowing considerations are important l0 avoid a siloed approach

1. A clinical system that embraces a multidisciplinary approach
2. Checklists for procedures outlines - e.g., theatre pre- operative --, intraoperative + post-

operative checklists

3. Protocols for managing thc direct causes for of maternal mortality are clearly displayed at the
health facility.
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Definition:

Postpartum haemorrhage (PPH) is excessive bleeding at any time from birth to 6 weeks after delivery,
Bleeding is considered excessive when there is blood loss of 500 ml or more following a vaginal delivery or
1,000 ml Iollowing a Caesarean Section. Any blood loss that has the potential to cause hemodynamic
instability is also considered to be PPH.

C Iass if !catiorr:

PPH is classified accordingto when bleedingoccurs following delivery:

1. Primary PPH - within 24 hours

ni 2. Secondary PPH - occurs after 24 hours

3. Refractory PPH - when the bleedirrg is not controllable tstter the inslitutiurr o[ first-lirrc rrrcasurcs of
PPH treatment.

Epidenr iolog-v:

Worldwide, PPH is the most common cause of maternal mortality at 25 o/"--: ln Kenya,78"/. of maternal
deaths are due to direct causes, 40% being contributed by postpartum haemorrhage - lherelore, any
woman is at risk of PPH.

Aetiology:

It may be helpfultolhink ofthe carrses of PPH in termsofthefour "T"s:

GAUSI tlEFr{tfl0il/E)(AiTPTES

TOI{E 70% Failure of uterus to c0ntract adequately

TRAUITIA 20% Ruptured uterus, cervical and vaginaltears

TISSUE l0% Retained placenta, cotyledon, succenturiate lobe or Placenta

Accreta Spectrum, membranes or blood clots

THROI{BOPATHY <1% Pre-existing or acquired coagulopathy

lable A.r Causes of PPH

More than one cause may be present, e.g., tone and tissue.
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N43ny women who hovc lll I havc no idcnlrfr,rblc rrsli factor:. Howcvcr, tlrc followrrrg ara lerogrriued
associatcd factors:

Antepartum lntrapartum Postpartum

. [,tlaternal age above

35years,

. Parity >3,

. Prior uterine surgery,

. Previous PPH,

. Uterine libroids,

. Pre-eclampsia,

. Anaemia,

. Gestationaldiabetes,

. Multrple pregnancy,

. Polyhydramnios

. Antepartumhaemonhage

. lnduction ol labour,

. Prolonged 2nd stage,

. Prolonged 3rd stage,

. Retained placenta,

. lnstrumental va ginal birth,

r lVacrosomia,

. General anaesthesia,

o Genital tract injuries,

. lniection after PR0IV or

tcmpcnturc;bovc 38"C.

. Caesarean section

. Subinvolution

. Retained P0CS

. Sepsis

Some culturalltrad itional factors may increase a patient's risk for PPH. For example:
. Use of traditional herbs/medications to manage labour
. Delay in seeking or refusal for treatment
. Refusal of blood transfusion
. Negative attitudes/perceptions/beliefs about health systems and health workers

Diagnosis

Diagnosis of postpartum haemorrhage is based on clinical symptoms and signs, and measurement
of the amount of blood loss. Due to frequent underestimation of blood loss, PPH may first be
detected through hemodynamlc compromise, manifesting as maternal tachycardia and
hypotension. Other than the quantity of blood loss, clinical signs and the shock index, in particular,

are critical in obtaining a more accurate diagnosis of postpartum haemorrhage [4]. The shock index

is obtained by dividing the heart rate by the systolic blood pressure '-[71.
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Henrodvnalric Stalus Class lllClass I Class ll llass lV

Shock No shoc l4 (Compensalion) Mild shock l\4oderate shock Severe shock

Symptoms and Signs Palpitations, Dizziness,

Tachycardia

Weakness, Sweating,
TaulrycatrJia

Restlessness, Pallor,

0ligut ia

Collapse, Air

hunget, Anuria

Blood [oss (ml) 500-r,000 1,000- r,500 1,500-2,000 2,000-3,000

systolic 8P Normal Slight decrease Marked decrease Prolound decrease

Sl al Admission <0.5 >0.6 to <l >l lo <1.4 >1.4

Need ol Blood

Products

0bserve Consider use of

blood products
Prepare translusion Prepare massive

transfusion

Preverrtiolr o{ Postpartum Haemorrhage

PPH is the most common calrse of maternal mortality. When rt occurs, it can be tatal and thus health
care pruviders tust always antlcipate it in all cases of delivery

1. Service providers must always be current with knowledge and skills to prevent and manage ppH.

2. All units where PPH can occur must always be prepared to respond to ppH.

3. The protocol for the prevention of PPH must always be available, appropriately displayed and
utilazed.

4. Equipment, instruments, essential medicines, and non-pharmaceutical supplies necessary for the
managemenl of PPH must always be available.

5. Anaemia in the anlenatal period must be prevented. Daily iron and folic acid supplementation with
30mg to 60mg of elemental iron and 400 Mg (0.4 mg) of folic acid started as soon as pregnancy
is confirmed or at preconception if previous problems with folic acid deficiency have been
encountered. Management of anaemia should be in reference to the National IFAS
program/guidelines.

6. Active Management of the Third Stage of Labour (AMSTL): A guideline for AMSTL should always
be available, appropriately displayed and utilized in the Delivery Room. The components of
AMTSL arer

. Administration of Oxytocin or anothcr utcrotonic drug (Carbetocin, Misoproslol or
Ergometrine) within I minute aiter btrth, atter ruling out multiple gestatiorr.

. Controlled cord traction (CCT): CCT on the umbilical cord and counter pressure on the
uterus until delivery of the placenta.

' Then uterine massage until contracted, then every 15 minutes for 2 hours by the provider or
woman herself.

' Empty bladder before 2- stage and frequen y atter dehvery
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7 4th Stage Monrtoring: Monitor the woman for 2 hours after delivery, then 4 hourly for

21 lo 48 hours IB]. lnrpo ant to rrronitor usirrg tlre MTOWS Clrart below.

M00lFltD t/lRLY 0 BsrrrRtc wiRm G scnRr

Scorc 2 n 2

Respiratory rale

(bpm)

9-18 26-30

Pulse rate (bpm) <,10 5l-100 ll l-129

Temperalure <35 36-37.4 38.C.38.9

Systolic blood

pressure (mmHg)

7l-80 r0l-164 >200

Diastolic blood

prei!ure (rnmHg)

<95 > 105

Coflscious level Responds to

pain

Alert

urine (ml/h) or in

24h

<30 >45

(>1000

ml)
(<i20 ml)

8. Blood lranslusion services (blood and its products) must be available or accessible.

9. A functional referral system should be in place.

10. Public health PPH Prevention advocacy efforts through outreaches and community engagements
should be ongoing.

Management of Postpartum Haemorrhage

Poslpartum Haemorrhage Protocol should be in place that facilitates timely prevention, diagnosis
and management of PPH.

ilanasemenl PPH bv Cause

l. Ionc (Atonic Ulerus):

This refers to the failure of the uterus to contract adequately for haemostasis. Any condition that

interferes with uterine contractions will lead to an atonic uterus [9].

a) Catheterize to empty bladder to monitor kidney function by charting urine inpuVoutput.

b) Give Oxytocin/M isoprostol/Prostaglandin E2lErgomelrinelTranexamic Acid lnjections according
to the Uterotonics Drugs Protocol for PPH management.

3t_i

,a cLllilcAl" llAll0B00l( 0ll Ifit PRtvtilfloti t fitAtiAGftttNl 0F THf BtG 5 ntRfllI 0a[sFs nt 1,.!aTtn At nnAtntTy ,, MnnTAt tTy tH xr yA o



)36
c) B rnanual utenne compression: after thc delrvery of the placenta, a frst wrth one hand is

placed on the 3ntcnor vJglnJl fornix to apply prcisllrc on thc utcrui antcriorly lvhilc thc
other hand is deep rn the abdomen 1o apply pressLrre on the uterus posteriorly; pressure rs
maintained until tlre uterus contracts, bleeding corrtrolled as otl'rer resuscitative rreasures
are instituted.

,ff
/

;-/

d) Crossnratch and trarrsfuse blood/blood products depending on lhe patient's hemodynamic
status.

e) Aortic compression: temporary pressure oicluslon of the ar.rrki, to reduce blootj flow tt-r the
uterus providing time to treat hypotension, identify the source of bleeding and rrndertake
opcrativc proccdurcs. ln young arrd otherwise lrcalUry palierrts, ptessute uuclusir.rrr carr be
maintained for several minutes without permanent sequelae.

,
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1) []terrne 13alloon ilrnryronade Condont Iarnltonade or the Ir'ee low Svstem t]Bl, involves

lrll n1g tho ut0flnc cJvrty virlh flurd to coflrprcs5 lhc Ulood vcilcl:r lo ttop trlc.drrE. I f,a cjtl-,alLt'
rnav be left lor scveral holrrs lo 2 daVS.

ti+i :t-.
i.l'

F)gurc 1: UlctiDc tctnponadc

g) Non-Pneumatic Anti-Shock Garment (NASG): a compression suit that limits persistent PPH by
reducing blood volume in the lower extremities and increasing the blood volume to vital organs
to treat hypovolemjc shock. lt is applied temporarily to sustain the stability of the patient's
condition as she awaits theatre at the same facilitv or lransoortation to a higher level ol care.
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h) Laparotomy should be considered it non-invasive methods are not effective. At surgery,

compression slltlJres can he applied to maintain lJterine tone.

B-Lynch ruture, H.ryman suturs, Pereira suture

-

I

t

I

I

)

\

\^G
) /

s

2.Irauma

a: Cervical, vaginal, and perineal laceration, vulvar/pelvrc secondary haematoma, uterine
inversion and ru ptured uterus:

a) Laparotomy is necessary for refractory PPH due to a ruplured uterus or excessive and
uncontrolled bleeding. At laparotomy, consider:

> lntermittent Compression of the aorta (as above)

> Uterine haemostatic suturer B-lynch or COMOC-[/G (Modified B-lynch) Stitch, Hayman
Suture or Pereira Suture

> Devascularization of the uterus.

> Hysterectomy (subtotal/total hysterectomy)

b) For lacerations, repair depends on the depth of the tea(s), addressing haemostasis first.

c) Uterine inversion: stop uterotonics, placental detachment is done, and then the uterus is
pushed cephalad, back (reduced) into position as crystalloids are infused.

@ cLllllclL HlllDBo0t(olt THt PREvElfltott I t{allt8EtrEltr 0F TltE 816 5 0tRtcl ctusts 0F AIIRITAL iloR8l0tTy & u0nTtUTy t xrnn O a



))1
Thc al8orithrn for thc firanagcrnent of genital traurna followtng deltvery s rllustrated below
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E
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F * pair approtrdatelr ertour liours lDorerr tllelor(ep, atrd
lea';e fol anotherfout ltours if no
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3. Iissue (Retained tissue/membranes, retained placenta, placenta accreta syndrome)

Retained Placenta or placental fragments result in PPH due to ineffective uterine contraction,
therefore preventing closure of the exposed sinuses from other sites of placental attachment. The
placenta may appear intact even with remaining products of conception, e.g. succenturiate lobe in
the uterine cavity.

Placenta Accreta Spectrum (PAS) or abnormal placentation (placenta accrete, increta and percreta) is

a phenomenon where the placenta has grown too deeply into the uterine wall. lt occurs in women
at risk (with placenta previa, previous uterine surgeries or c/section scars) and is diagnosed
antenatally using ultrasound scan or MRI or clinically during delivery. lt is treated by an early
C/Section (at 34-37 weeks of gestation) and/or Caesarean Hysterectomy and is often accompanied
witlr blrorl trarrsfusiurr because of its high assoclaflon wlth exce.slve blAedlng.

4. Thrombin: Coagul0pathies (blood clotting disorrters)
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APPROACH TO THE CARE F()R A PATIENT WITH RETAINED PR(]I)UCTS AS A CAUSE ()F PPH

:.-r ar'! i rr l,.lr,f:,_.,j/|lilr:Ir, :,(ttiilrt)
.r '.rir,'.r(ir:. - ,rrllr:rliLrr ) 3 lV - OR t r'i.r,,,ril; i ,1 lli

r.: ) ] , l)f i rrr'lr;1,- ovcr l0 .t ,r,rr"s

.'t..!i, , (..i.1.,..:i a. iji.:.: i:
!!'ro!( !lrt ir.:y '-,, ,t.,,,, ',,,,-,
'cr!f!!:) ,..r (rr -r,.r:1i

a !.rnri,r, lfr,. ._\'r!,!. I rrt.ii., r'i )

:o, i:,1; ia.)rr,,r.rri .r,i|: ..:,:lt-,,..r l.r.tr i :lr. i:,. 1r,,,,,r,.
r1:,., i..-. il.: - ..i, | ,lJr:,-., ::. (i,:.5..:(
,,,.i!,.,.,1 ,(.,rl,r r: ,:,i ti .-.!.1.1(,_.r,i.-r

Err:lr rro tirr., p;:r..n', i.rr (r.r'rpir.(( cr:
Pcrfornr trrerrnc exporlLron icr' ;rnv
.coll:ning f:-.rgn1cn!i.
Ex:rrrrinc thc Cc' vrx. vl,{,:l,l .tnd pcrrctt
.rr c.r fo, :rrrt :t.rr r.

Note: Fo.r rety rtr//rerrrrl /ruIcrrirt., rll,,.l : i

tr)utuol ottetttPls ntoy v,.t tsen ble"tlrtf t)t tt't:t
nt ulutrc perfotottott tll,^relOrc laporotn y ood
hyJter((Ionly rtroy bc indrcale.l

Notc: ll :l', |):it . t,tt, ..., lrii ,j.ltr, , ,i rr( ..r)rlr
.rr,- I .,,,r,,,(il /ril.I i i ..i r,:r:,r,,r,1. t;rrsr.i.r
i(4)rrr,llrrrr ,)/ (J ,.,1,t,rtr;r lr!\ti.ir,r i. :r ,rl

a) Coagulopathy

' Both cause and complicate massive obstetric haemorrhage, with Disseminated lnlravascular
Coagulation (DIC) being the most fatal.

' Thrombopathy can occur because of: abruptio placentae, foetal death in ulero, amniotic fluid
embolism, existing/inherited coagulation profile disorders and other causes.

' The clinical manifestations vary from nrassive haenrorrhage with/without Irrorrrbotic
complications to a clinical stable state.

' Thrombopathies may be detected through laboratory indices such as: Full haemogram with an
interest in the platelet counts, lnternational Normalized Ratio NR), Activated partial

Thromboplastin Ime (APTT), Evaluation of fibrinogen degradation products i.e., D-dimers.

Retalned Products

Rctelncd Pl.lccnta FregmcrB
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b) Management o, thrombopalhies

. Use blood products to help control haemorrhagc

. Give fresh whole blood to rcplacc clotting factors and red cells. lf lresh whole blood is not
available, one ol the following based on availabilityl

> Packed (or sedimented) red cells for red cell replacement

> Fresh lrozen plasma for replacement of all clotting factors (15 mUhg body weight)

> Cryoprecipitate to replace fibrinogen and factor Vlll in case of disseminated intravascular
coagulation

> platelet concentrates (lf bleeding continues and the platelet count is less than 20,ooo).

lf the cause is known e.g. placenta abruption or eclampsia, atm to treat the cause.

Blood transfusion for patients meeting clinical criteria.

Complications of Postpartuln Hemorr.hage

a) Early/ immediate PPH

b) l-ate PPH

. Anterior pituitary ischemia wilh delay or failr:re of lactatrnn (r.e , Sheehan syncjrome or
postpartum piluitary necrosis) and/or secondary amenorrhoea

. Loss of fertility due to hysterectomy

. Death

Anaemia

Blood lranslusion and reactions

Urlutronol coa gulopathy

Fatigue

Mynr;rr rliirl irr:lrr rr l;.r

0rthostalic hypotension

Adult respiralory diskess syndr0me
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Uefinitionr,

Hypertension in pregnancy is a systolic blood pressure greater than or equal to 140 mmHg and/or
diastulic bluud pressure grealer than or cqual to g0 mmHg measured on 2 occasions and at least 4
hours apart.

Pre-eclenpsia is a multi-system disorder of unknown aetiology characterized by elevated BP of 140/90
mm Hg or more either with proteinuria or with clinical or laboratory features of severity, with the onset
afler 20 weeks of gestation, in a previously normotensive and non-proteinuric woman.

Eclanpsia is the occurrence of one or more generalized tonic-clonic seizures superimposed on pre-
eclampsia. Seizures may occur antepartum, intrapartum, or postpartum, usually within 24 hours of
delivery-[10].

Any convulsion in pregnancy nlst be trcated as eclanpsia until proven otherwise.

llisk tacturs for [ircsclanll]sia

. [xtremes of age (maternal age <20 and >35
years)

. Elack race

. tamily history of nreenlampsia

. Nulliparity/prirrrisravtdae

. Preeclampsia in a previous pregnancy

. Change of male partner

. Dial.rctcs

. obesity

. Chronic hypertension

. RBnal disaase

. Collagen vascular drsease

. Antiphospholipidsyndrome

. Periodontal disease

. Vitamin D deficiency

. lnheritedthrombophilias

. Inter-pregnancy interval of >10 years

Pregnancy-related

. Chromosomalabnormalities

. Hydatidilorm mole

. Multiple pregnancy

. ln-vitro fertilisati0n, oocyte d0nation or donor insemination
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Prevcntrve rntcrvonttons shoulcl be st:rted ilelore preAnancv, latcst bv l6 wccks gc5tatton tn womcn
wilh rlsk factors.

low-rls*; women (no identified risk factor); Calcium su pplemer'ltatron has l.reen slrowrr to reduce Itre

risk of development of preeclampsia rn populatons with low dtetary calcium intake[1].
Hi,h-risk.wompn with one or more risk f aclors are considered high risk for developing
preecla mpsia/ecla m psia:

. history of preeclam psia/eclam psia (self or family members)

' chron ic hypertension

' obesity and overweight

. chronic vascular or renal disease

. diabetes

. anaemia d uring pregnancy

. alcohol use

Prevenlive measures: Calcium 2 gm per day and Aspirin 150 mg daily commencing at l i-i4 of
gestation to be taken every rrighl until eitlrer 36 week: oi geslcLiorr when .lclivnry occLrrs, or whcn
preeclampsia is diagrrosed. Aspirirr slrould be laken at bedtime[12].

Classification of pre,ecla m1.s ia

1. Preeclampsia without severe features

2. Preeclampsia with severe features

Preeclampsia with severe leatures: clinical fealures

H

Systolic BP >l60mrn Hg and diastolic 8P
>l l0mmHg
Persistent headache
Visual disturbances-scotomas/blurring 0t visi0n
Pulmonary oedema

Righl upper quadrant pain

Epigastric pain

lntrauterine grolvth restriction of the foetus
0ligohydramnios
0ti uria less than 500m1 in 24 hours

Preeclampsia with severe leatures. lab0ratory results

Lab investigation
Pointer ol severe leatutes

. Urinalysis

LtP ndrome

Proteinuria equal to 0r greater fhan 3gm ner 24
hour urine colleclion o. thc cqltivalent in a test
strip >2+. Proteinuria to creatinine ratio of >
0-3m

[.lrealCreatini nelEIectro s Serum crealinine > 1.2msldl

Tota I blood count
Thr0mb0cyt0penia less than 100,000/mm3

Lactale Delr rl ru etlase
lactate Dehydrogenase equal to or more than
600 tu

Iiver en mes
Elevated serum transaminase levels more than
twice the upper limit ol normal (ALl AST)
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' HFI t P svndrome descrtbes a constellation of Haemolysrs (anaernta with hloo.l ftlrn ev rien.p ol

haemolysis)

' Flcvatcd I iver enzymes showinB hepatic dysfunction (lransamtnases greater than twice the
normal range)

. Low Platelets (platelet count of tess than 100,000/dl)

' HELLP i5 assocrated with maternat mortal(y and severe rrrorbrcJrty rncluc.jirrg rJissenrirrated
intravascular coagulopathy (DlC), liver hematoma, liver failure, and renal .failure

. Cerebral haemorrhage

. Posterior reversible encephalopathy syndrome (pRES)

. ReversibleCerebralVasoconstriction Syndrome

. lntrauterine groMh restriction and {oetal compromise

. Renal fa ilure

. Placenta a bruptio

. Pulmonary oedema

. Eclampsia

Foetal survejllance for women with preeclampsia
. Cardiotocograph (CTG) il >28 weeks gestation
. IJltrasollnd scan for assessment of,

> loetal growth

> Amniotic fluid volume or deepest vertical pockel

> Umbilical artery flow (Doppler)

> Follow-up to assess foetal growlh velocify

Management of Preeclampsia

l. Prevention and trealmenl 0l convulsions

' Prophyla.tic treatment with Magnesium Sulphate is indicated for all patients with preeclampsia
with severe features to prevent eclampsia.

. Airway, breathing, and circulation (the ABCs) during and after a convulsjon

. Treat eclampsia with Magnesium Sulphate as a first-line agent

. Monrtor for Magnesium Sulphate toxicity

Seizures refractory to Magnesium sulphate therapy or with acute kidney injury: benzodiazepines
e.g. Diazepam andlor Phenytoin may be considered.

agneslum Sulphate: Admlnlstrati0n and Mnnitnring

Principlcs 0l ilanagement ol Ireeclampsia

l. Prevenl and treat convulsions

2. Blood pressure control

3. Fluid Management

4. Delivery
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Signs of Magnesium Sulphate Toxicity

Combined inlravcnous (lV) and intra uscular (llll) resimen

Loading dose lotal l4 gm

(lV 4 gm + lM l0 gm slat) given as follows

4 gm of 20% MBS01 lV bolus dose

Take a 20 ml syringe

Draw 4 gm 0f magnesrum sulphate 50% (8 mL)

Add (dilute wilh) I2 mL slerile water 0r normal saline to the same

syringe to make a 20% solutron

Give this 4g [49S0r 20% solution lV over 5 - 20 minutes

tlB: ll lV 49 of 20% (100mls) is availabl€, n0 need to dilute.

lf unable to get lV access proceed with ll\4 loading l0gms of 50%

. lmmedialely lollowed hy l0 gm nl 50% MgS04 lM (5 gm in ear:h

buttock)
. Usrns two 2U mL syrrnges, draw 5 g 0t i,lgso, 50% (10 ml ) in

FACH syringe

. Adtl lrrL ol 29t lignocrine to EACH of thc two syringcs.

. lnject I'r syrrnge by deep llr.4 injecti0n into one buttock (5e MeSq)

o lnject 2"d syringc by dccp llV rnlcction into the other buttock (5g

MsS0,,)

lf convulsions persists after l5 minutes, 2 em ol20% lvlgS0 lV

bolus over 5 minules

o Draw 2gms ol 50% (4ml) + 6 mls nl slerile wateror normal
sa line

l{B: this repeal dose should n0t atfect the timing ol the next
maintenance dose

Maintenance d0se: Administer 4 hours aller l0ading dose

5 gm ol 50% lMgSO4 lM 4 hourly in alternate buttocks
. Take one l0 ml syringe
. Draw 5 gm (l0mls) of 50% l!lgS04
. Add I ml ol 2% lignocaine in each syringe
. Give deep llvl4 hourly in alternate bultocks

avc 0 IV re men

Loading dose, 4gm as lV bolus dose

o 20 mL syringe

o 4 gm of magnesium sulphate 50% (8

mL)

o Add (dilute with) 12 mL sterile water or

normal saline lo the same syringe lo
make a 20% solution

o Give this 4g MgS0.20% solution lV over

5 - 20 minutes

NB: ll lV 4g of 20% (l00mls) is

available, no need to rlilutE

lf convulsion persists after 15

minutes:

2 crt ul 20 % MgS04 lV bolus

over 5 minutes

o Take one l0 ml syringe

o Draw 2gnrs ul 50% lV (4rrrls)

+ 6 mls ol slerile water or

normal sa lin e

Malntenance dose

lglhour ol 20% lVgSO4 intravenous
inlusion up to 24 hours after the last
convulsion or delivery whichever comes

last.

lnlr

Continue l0r 24 hours atter lhe lasl convulsion 0r delivery
whichever comes last
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MAGNtSIUI',ll SULPHATt T0)(ICITY: il any ol these 0ccur, withh0ld MgS04

Management o, Magnesium Sulphate Toxicily

. lf urine output < 30 ml/hour:

> Wilhhold N4eSO"

> lV Ringer's Lactate or Normal Saline infusion 1 lltre over g hours
> Monitor for pulmonary oedema

. ll respiratory arrest occurS: Peffo|]I assisle(l verrlilalion

' The antidote of Magnesium Sulphate: calcium Gluconate 1 gm (10% of io ml) lV slowly over
l0 minutes.

Contraindicalions of Magnesium Sulphate

. l\4yaslhenia gravis

' lmpaired renal function

0ther Benelits of Magnesium Sulphate

Magnesium sulphate is foetal neuroprotective. lt prevenls cerebral palsy following preterm birth.
2. Blood Pressure Control

' The goal is to lower the BP to prevent cerebrovascular and cardiac complications while
maintaining uteroplacental blood flow

' The goal is to maintain diastolic blood pressure at loommHg diastolic and between 140mmHg
and 150mmHg systo c.

. Firstline a ntihypertensives:

> Labetalol 100mg BD, given orally or lV
> lV Hydralazine 25 mg BD

. Second-lineantihypertensives:

> l\,lethyldopa 250-500 mg orally

> Nifedipine (slow release) 20 mg OD, given orally or lV
. Antihypertensives contraindicated in pregnancy are

> Atenolol

> Angiotensin-converting tnzyme (ACE) inhibitors e.g. Captopril and Enalapril
> Angiotensin Receptor Blockers (ARBs) e.g. Candesartan and Losartan
> Diuretics e.g. Aldactone, Hyd rochlorothiazide and Lasix

Lasix should be avoided and only used for pulmonary oedema or any other justifiable indication.

Hourly lespit aliuI tatE Resprratorv depression

Palella rellexes

j l6/rrrirrute

Absenl lVuscle paresis

Urinary output < 30 mL per hour over 4 lmpaired renal lunction

@ clllllcll lllll0000K 0ll TllE PRtvEtiTl0ll & ilAllAGEit[ttr 0t THt 8t6 5 DTRECT CAUSTS ()I MATER AT- ti0RBt0t',ty & troRIAUIY [i tt u O a



0ral medication

First-line

3. Fluid Management

Despite peripheral oedema, patients with preeclampsia are intravascularly volume depleted with
high peripheral vascular resistance. Therefore, diuretics should be avoided. Aggressive volume
resuscitation may lead to pulmonary oedema. Pulmonary oedema occurs most {requen y 48 -
72 hours postpartum (postpartum diuresis), probably due to lhe mobilization of extravascular
iluid. Volume expansion has no demonstrated benefit. Patients should be fluid-restricted when
possible, at least until the period of postpartum diuresis.

' Total fluids should generally be limited to 80muh or 1 mukg/h or 40 ml + the previous hour's
urine output. Factor in the volume of lV drugs given.

. Careful measurement of fluid input and outpul is advisable, particularly in the immediate
postpartum period. lVany patients have a brief ( 6 hours) period of oliguria following delivery;
this should be anticipated and nol overcorrected.

' lJ fluids are requared, preferably use Ringer's Lactate or Normal Saline at a rate of 80mls/ hour
or 1ml/kglhr. Avoid Dextrose or Dextrose- Saline infusion.

[)elivery is the delinilive trealment l0r antepartum preeclampsia and eclampsia.

lndications lor delivery at any gestalion

3u*

La beta lol 100-400 mg

Hydralazine 25-50 mg

lnitislly: 100 mg BD Up to:200 400 mg OlD

_Qa 1!y_l\_ axim u m 
' 
2.4 gm

lnitially,25 mg BD Up to 5G-100 ms BD

0aily Maximum:200 ms

Nifedipine (immediate

release)

10-20 mg lnitially:10-20 mg BD up to 40 mg BD

Daily l,,laximum: 80 mg

Second-line

Melhyldopa 250-500 mg lnitially, 12!250 mg BD Up to 500 mg olD

Daily Marimrm' 2 g

l{rledrprnc

(Slow Release)

20 mg lnitiolly. 20-30 mg daily Up to. 00-120 mg daily Maximum, I20
mg
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. Non-Reassuring Foetal Slalus . Deteriorating platelel count

. Severe foeial growth restnction . Persistent neurological symptoms

. Gestational age>/-37 weeks . Pcrststcnt cpigastrrc parn

. Ecla mpsia . IUFD

. pracental abrupti.n ' HELLP Syndrome

. Acute pulmona ry oedema

Guidance on delivery based on severity

. Preec/ampsia

> Delivery after 37 weeks gestalion

> Steroid foetal lung maturity (28-34 weeks)

. Severe preeclampsia

> Delivery should be considered at 34 weeks' gestation

> Sterords for foetal lung maturity

> The severity ot disesse r,],]ust be weighecl ,rgainst the ri5l(s ot prenlJtulily
. Eclampsia

> Aim to deliver within l2 hollrs.

> Vaginal delivery is indicated rrnless there is an indication for Caesarean section. Consider
the progress of labour il the patient is in labour and Bishop's score before deciding for or
ilgairrsI vagirral delivery.

Preeclampsia with severe leatures and eclampsia at 28 to 34 weeks

. l, the foetus is less than 34 weeks of gestatlon and delivery can be deferred.

. Cortlcosteroids should be given, although alter 24 hours the benefrts of conservative
management should be reassessed.

. lr,lagnesium Sulphate should be given both Ior severe preeclampsia and neuroprotection.

. Conservative management at very early gestations may improve the perinatal outcome but
must be carefully balanced wtth maternal well-being.

. The mode of delivery should be determined after considering the presentation of the foetus
and the foetal condition, together with the likelihood of success of induction of labour after
assessment of the cervix.

Postnalal Care

. There is a risk of seizures in the postpartum period especially the firsl 48 hours, but they can
occur at any time up to 4 weeks after childbirth.

. Women who have received treatment for severe pre-eclampsia should be monitored in the
hospital until at least the 3rd postnatal day and have 4 hourly blood pressure measurements.

. lt is important to anticipate the need for antihypertensives in order to avoid delaying discharge
and prevent severe hypertension. Prescribe oral antihypertensives to begin if BP > 150/100 on
two occasions 30 minutes apart.

. Beta blockcrs (cg. Atcnolol, Labctalol), alpha-adrcncrgic blockcrs (cg. Doxazosin), angiotcnsin
converting enzyme (ACE) inhibitors (Enalapril, Captopril) and calcium antagonists (eg.
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Nifedipine, Amlodipine) are all safe to use in a wornan who is breastfeeding.
. Methyldopa shoLrld be discontinued postnatally due to lhe risk o{ postpartum depression.
. After days 3-4 worrrerr rnay be discharged when asymptomatic, provided the haematology and

biochemistry results are normal or improving, and thc blood prcssurc i3.<150/1OO mmHg.

' Those on treatment should have a follow-up return dale after 2 weeks or urgently al any time
with the development of any danger signs.

Thresholds for reducing or stopping treatmentr BP 130/80 mmHg reduce treatment, <1zol7o
mmHg stop treatment).

l\.4easure BP every 1-2 days for up to 2 weeks after drscharge, until antihypertensive treatment is

stopped and there is no hypertenglon.

' After pre-eclampsia, blood pressure car'r take up to 3 nronths to relurn to rrornral. During tlris
trme, blood pressure should not be allowed to exceed 160/110 mmHg.

' All patients with severe pre-eclampsia who remain hypertensive or proteanuria -2+ should be
rcfcrrcd for a clrnic apporntment 6-8 weeks post-delivery.

' Blood pressure and proteinuria assessment should be carried out at this appointment and an
appropriate reterral made if a ntrhypertensive treatment is still required and/or significant
proteinuria is confirmed.

' Postnatal reviewshorrld irrcludefull de[rliefirrg of tl rc evcrrts surruut rtJ ir rg tJelivery. ir reviewoI
ongoing antihypertensive treatment, contraception and any further investigations or medical
referral which may be necessary.

Preconceptual counselling should be available for patients who had:
. Severe earlv onset of pre-eclampsia (<34 weeks)
. H ELLP Syndrome

. IUGR

. Persistent hypertension requiring a ntihypertensives or > l+ proteinuria 6-g weeks
postnatally[12].

Stabilization lor Relerral

When the woman requires delivery, transfer for foetal reasons as oflen considered. However, ex-utero
transfer may be more appropriate. Minimum requirements before lransfer:

' When the woman is ventilated, it is important to ensure ventilatory requirements are stable and
oxygen saturations are being maintained.

. Blood pressure stabilised at <160/110 mmHg.

' Appropriate petsurtrtel are available for transport: a midwite, and an anaesthelist if the woman
rs venttlated.

' All basic investigations should have been performed and the results clearly recorded in the
accompanying notes or telephone through.

' Foetal well-being has been assessed to be certain that transfer is in the foetal interest before
delivery. Steroids should be Aiven if thc woman is prc tcrm.

' Transfer hoe been drscucsed with oppropriatc spccialist mcdical staff and all the relevonta 6tllllCAt HAll0B00l( 0ll rIE PnE!/EtlTl0ll & l'liNAGtlrtllT 0F Tllt BIG 5 0lRtC] CAUSES 0t lilAltnI M0ngl0tn & 0RTAIITY ttt t(tnyA @
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Maternal sepsis is a life-threatening condition defined as organ dysfunction resulting from infection
during pregnancy, childbirth, post-abortion, or post-partum period. Sepsis includes three essential
components: infection, host response to infection and organ dysfunction. if not recognized early and
treated in a timely manner, sepsis can progress to shock and death [13], [14].
The lack of institutional protocols and uncertainties about the antibiotic regimen ol choice and correct
timing of administration are critical areas that need to be addressed with antibiotic stewardship to
avoid antimicrobial reslstance.

Prevention

The following measures contribute to the prevention ol puerperal sepsis.

l. lnfection Prevention and Control (lPC) practices includc hand hygicnc, gloving, gowning,
instruments decontamination and slerilization, and proper medical waste management.

2. Prophylaxis with obstetric procedures such as: C/S and assisted vaginal delivery.

3. Prevention of communicable diseases such as malaria, HIV

4. Administration of tetanus toxoid.

5. Skilled birth attendance.

6. Recognition of sepsis post-abortton and tn the puerperium

7. Appropriate management ol sepsrs

Risk Factors

, Pationt Factors

. Pre-existing conditionE liko Malnutrition, diobctca, obcsity.

. Chronic renal disease, chronic hepatic disease, congestive heart failure, HlV.

. Diseases and infections including Renalor hepatic diseases, congestive hearl failure, STI'S/HlV, Vaginitis

(purulenvaerobic), Severe anaemia and bacterial vaBinosis.

. Multiple p.egnancy

. Genetic background ol the host

lnlcrvcniinn or Hosnilel Factnrs

. Retained placenta and Manual removal n, thc nlancnta

. Group B Streplococcus

. AssistedReproductivcTcchnology.

o Cervicalcerclate

. Peripartumhysterectomy

. Blood translusion

. Post abortion sepsis

. Ca6s:troon loction omorgcncy cnd clcclivc proccdu.ca comp0rcd t0 vogin0l dclivcry

. Multiple vatiflal eramtna onsn ctllllclL tllllDEo0x 0lllllt PirvE[Tl0l{ t ftiA[anrMF[r 0F ]Rf Bt0 5 otn[cT ctiusts 0f i TEn[a[ M0n8t0tTy & ltoRTAuIy tN t(E y @
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Group B Streptococus

Gruul) B streplocuccus rs a grarn-0osrtrvp coccUS lhal treqllcntly.olontTes the htman genttal and
gasirornleslrnal lrncls, and lpss lrcqr rcnlly, lhe rrppor respiralory lract of rhildren and adUlts. lt tS an
ittr;rottatrt aaLlse uf llltless t't tleoriales, yuurrg ir Iarrts, pregrrarrl [errrales, arrd adults willr urrderlyirrg
medrcal cond itions.

In pregnant and postpartum females, GBS is a frequent cause of asymptomatic bacteriuria, urinary
tract tnfcction, uppcr gcnital tract infectron (i.e., rntra-an'r.riotic ir'rfecti0r.t or chorioa ntn ionitis), post-
caesarean wound infection, postpartum endometritis, pneumonia, puerperal sepsis, and bacteraemia
without a focus.

GBS accounts for 1 to 5 percent of UTls during pregnancy and 5 to 10 percent of peripartum
bacteraemia. lt also can cause focal infection such as meningitts and endocarditis, albeit rarely. The
serotype distribution of invasive GBS infectlon in pregnant females is similar to that of early-onset
neonatal disease. GBS inJectjon acquired from the colonized birth canal during labor or after
membrane rupture can lead to miscarriage, stillbirth, prematurity or invasive neonatal disease.

Clinical Evaluation lor Puerperal Sepsis

History and physical examination are essential in diagnosing sepsrs

History Physical Examination

. lever 0hills and general malaise

. Lower abd0minal or perineal pairr

r Vom iting

r Headache

r Tender ulerus

r Sub- involution of the uterus

r Purulent foul-smelling lochia loss

r Evidence of mastitis, breast abscess,

lnlected Caesarean would 0r perineal wound

. Signs of seplrc shock

. Oedema, bloating or abdominal distension.

1. Tem perature 38oC

2. Vital signs (ME0WS Chart)

3. Examination lor anaemia

4. Breast inspection and palpation

5. Resprratory syslem: tachypnoea, coarse

crepitation, pleural eflusion,

6. Cardiovascular system: Tachycardia, CCF,

arrhythm ias, heart murmurs,

cardiomyopathy

7. Abdominal examination: sub-involuti0n 0f

uterus, tenderness, slate ol wound site,

paralytic ileus

8. Perlorm bimanual examination -tears,

laceration, lochia loss pattern and

ollensiveness.

9. Evidence ol DW
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Laboratory lnvestigations for Puerperal Sepsis

Laboratory nvesttgations are an integral part of recogr.lrzing and rlarragrrrg tlre soulce of sepsrs
a pproprialely

lnvestigatrons and reference ranges for puerperal sepsts are represented tn the table below.
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Ihe I{EWS Scoring syslem: Naltonal Early Warning Score systems that alert deteriorating adult
patients in thc hospital [l5].
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. Low risk (aggregate score I to 4) [)roml)t asscs,.,m(]nt by war(i nrrr:rr) to (iei]cjc on cllanBe to the
Irequerrcy of monrlor ng or escalalron ol clrnrCal care.

. Low t0 mediun rlsk (sc\re 0f 3 in any single paraneter) - urgent revtew by ward-based doctor to
determine the cause and to LleLide otrclrarrge to the frequency of monrtoring or escalation of
clinical care.

- Mediun risk (aggregate score 5 t0 6) - urgent revtew by ward-based doctor or acute team nurse to
decide on escalatiurr to ttte crilrcal care team.

' High risk (aggregate score of 7 or over) - emergency assessment by the critical care team, usually
leading to patient transfer to higher-dependency care area.

Note: The recommendation Ior a NEWS 2 aggregate score of O (that is, no change to any parameter)
is a minimum 12-hourly review and to continue routine monrtoring.

Sepsis should be considered in any patient with a score equal to or greater than 5 in the presence of a
known infection, symptoms and signs.

b) Sequential organ lailure assessment (S0FA) score (omqS0FA) tl6l

,1rer8n I por.! 'or jn.r'oi il-c i.- 1...,r:q ,, ..;r,.j : ! ,rr.(iC i.n-ti th. (rrn (.1r tr, i$i:,r-t.r r.F.. i i.l (i\1it!jct ,uflh.r

. Syjrri( g? .9L1., n)H::

' Rrsl:r,.1rorr ,,,r.. z:1r,rn,,
r Me.t.)l rrrtu, orhe, !hin .rt.rl

c) The 0bstetrical modilied sequerrtial suulu (urrrS0FA) [17]

5ror.

Sy5tcm pararnGtar

Sxppurlive management 0l Puerperal Sepsls [18] . Golden hour - care bundles

o 0blain the blood cultures belore administrati0n 0l antibiotics.

. Administer broad spectrum antibiotics via par8ntBral roule within 0ne h0ur

' Where a source ol sepsis is localized reline antibi0tic prescripti0n based on microscopy, culture and sensitivity.
r Commencethromboprophylaxis.

o Commence resuscitation to stabilize the mother.

r Measure lactate level. Remeasure il initial lactate >2mmol/|.

. Begin rapid administration of crystalloids (30mls /l(g) lor either hypotension 0r lactate =/>4mmol/1.. Start vasopressors il lhe patient is hypotensive during or after lluid resuscitation, to maintain MAp =/>65mmHg.

2o

Rc."p,r<1t'on: PaO../F,O-.

Co.r8ul.tion: pl.nclrrl, (" I o..,;,! )

Liv.r: t l'rub'rt (pmouL)

C.rd,o!rs(ulrr: MAP (,nmHBl

cN3

Ranal: (reatrnino {pmol/L)

300-..400

roo-150

20-32

<ro

m-1.!o

.3OO

.lo0

>32

V.toprctrors r.quircd

Roos;rbh to prin

>120

:.{ca

r15C

720

:70

.90
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Community-acquired sepsis

. Cef u roxirne L 59 lV evcry 8 hoLtrs or lV Ctprof loxar:irr or Levof loxac rn

. Gert,r.nrcn 4 Tmglkp (l rJrse) (B0mg I tlS)
Mel r r rr rirlazr rle 500r r rg lV ever y 8 lrLr r rrs

li allcrgrc lo pcructlln

Clindamycin 600n19 lVevery 8 hour s PLUS

Genta micin 4-7mglkg ( 1'' dose) lV (80mg TDS)

Metronrdazole 500mg lV every8 hours
Hospital-acquired sepsis (00 an antibiotic sensitivity tBst)

Piperacillin 49 + tazobactam 0.59 lV every 8 hours or Vancomycin Z5-3Omglkg (Loading dose) lV
Cefuroxime I .5g lV every 8 hours

Gentamicin 4-7 mglkg (1" dose) lV (8omg TDS)
Metronidazole 500mg lV every l2 hours

Special Consideralions

Allergy to penicillinr Ciprofloxacin 400mg lV every 8 hours
At rrsk of MRSA, addr Vancomycin Z5-3Omg/kg (Loading dose) lV

. At risk of GAS, add:

o Clindamycin 600ntg lV every 8 lrours
o lntravenous immunoglobulin (lvlC) 1-2glkg up to 2 doses (lVlG is recommended for severe

invasive streptococcal or staphylococcal rnfection if other therapies have failed).
Iiming and mode 0l delivery in anlepartum malernal sepsis

The timing of delivery will be determtned by:
' The presence of intrauterine infection

The nature ofthe maternal sepsis and response to initial resuscilation -orts
The gestation ol the pregnancy and fetal status

In case ol intrauterine infection, an immediate caeserean de|very is indicated.
lf there is extra uterine infection, e nrts to treat maternal sepsis and prolong gestation should be

considered at gestations remote from term, although it is reasonable to consjder delivery in
term pregnancies as a means of improving maternal resuscitation.

Fetal wellbeing should be monitored during maternal sepsis with the most gestation-a ppropriate method.
C 0m plications 0f Puerperal Sepsis

Complications require critical care uniUreferral to a tertiary facility:
Maternal:

a) Septic shock with multiple organ failure
b) Adult respiratory distress syndrome
c) Haemolysis

d) Enhanced infection spread and dissemrnatron of the infection.
e) Disseminatedintravascularcoagulopathy(DlC)
f) lnfertility

C) Chronic Pelvic Pain

lleonalal:

a) Prematurity,

b) Birth asphyxia,

c) Neonatal seplicaemia
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OBSTRUC]ED LABOUR

Def in ition

Obstructed labour, also known as labour dystocia, is the arrest of vaginal delivery of thc foetus duc to
mechanical obstruction.

Risk Factors

i) Women of short stature, especially due to malnutrition

ii) Pelvic deformities secondary to osteomalacia, polio or fractures due to trauma
iii) Childhood pregnancy

iv) Underage marriage

v) female genital mutilation

vi) History of obstructed labour, stillbirth or neonatal deaths

vii) History of cacsarearr seclion due to CPD or cervical dystocia or prolonged tabour

viii) History of foetal macrosomia

ix) Delay in decision-making to seek care due to factors such as community decision-making
processes, or distrust of health care personnel

x) Delays in accessing skilled care due to long distances, lack of transport and communication
xi) Traditional beliefs and practices regarding prolonged/obstructed labour
xji) lnadequately trained staff to rr:cognizc ohstrLrcted labour /Ptx.u use of labour monitoring tools

slrch as nartograph,

xrir) Farlure to act on nsk lactors

xiv) Delay in referral to a higher level of care

Preventior

At all stages of care, from preconception, through antenatal care and during labour and delivery,
health care providers should look out for and identify patients at risk of obstructed labour, in order to
plan for appropriate delivery:

A. Community strategy: preventive measures at community level are necessary to prevenl risk factors,
primary and secondary delays in access to care. These include:

i) Prevention of malnutrition

ii) Ensurlng l000/6 immunrzation coverage

iii) CHV involvement in community education and mobilization

iv) Prevention of lranrlul uullural practiues

v) Prevention of sexual and gender-based violence

vi) Prevention of adolescent prcgnancics

B. Preconcoptior care: identiry women at risk of obstructed labour and counsel appropriately for
Caesarean delivery early enough. These include:

i) Markedly short stature

ii) Pelvic deformities
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G. Antenalal care: identify women whose previous obstetric hrstory involved obstructed labour and
plan accordingly:

i) History of obstructed labour, especially when coupled with stillbirth or neonatal death.

ii) History of caesarean section due to CPD, foetal macrosomia, cervical dystocia, or prolonged

labour

iii) Women who have had corrective surgery for obstetric f istula

iv) Followed up in the obstetric specialist or high-risk clinic

v) Ultrasound/ Point of care ultrasound (POCUS) to estimate foetalweight

D. lntrapartum care: close monitoring of labour:

i) Conect diagnosis of labour

ii) Conect use of labour monitoring tools such as the partograph to prevent delays in intervention.

Diagnosis

A. History

i) Maternal age, parity, gravidity

ii) llistory ot nrevious onerative delivery

iii) History of previous still birth

iv) Durotion of prcvious labour and outcomc

v) Duratiun oI currenI labour

vi) Duration of ruptured membranes

vii) History of analgesia use
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B. PhysicalExamination

General examination

. Signs uf physical arrd rrrental exhaustion.

. Stgns ot dchydration.

. Acetone brealh due lu keluacidosis.

. Fever

. Signs of shock - rapid pulse, anuria 0r

oliguria, cold e{remities, pale complexion,
low blood pressure.

N.E Shock may be due lo a ruptured uterus 0r sepsis

Abdominal examinalion

The presenting part may be palpable above the
pclvic brim.

There rray be IrequenI and strong uterine

contractions.

Ietanic contractions uterus tightly moulded

around the loetus.

The border ol upper and lower uterine segments
becomes visible and/or palpable during a

contraclion: Bandl's ring seen as a depressrm
across the abdomen at the level ol the
um bilicus.

The uterus may stop contracting, indicating the
possibility ol a ruptured uterus

The foetal parts may be easily palpable under
the skin wilh ulerine rupture.

Vaginal eramination

. 0edema of the vulva.

. Foul-smellingmeconium-stainedliquor

. Absence ol amniotic fluid

. Concentrated or blood-stained urine

. Hot and dry vagina

. 0edema of the cervix.

. Large caput succedaneum

. Severe moulding of the loetal head

. May have malpresentation such as shoulder
presentation or prolapsed arm.

C. Partograph ,indings

a) Foetal heart rate of morethan 170/minute or lessthan 110/minute indicating foetal distress

b) Foul-smelling or blood-stained liquor

c) Severe moulding of the foetal skull

d) The rate of cervical dilatation is slow or remains static in spite of adequate contractions

e) Maternal tachycardia

f) Maternal fever

c) Scanty urine with ketonuria
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Resuscitation

Oxygenatron and management of acidosis: Administer oxygen by mask

Rehydrate the patient: put up an intravenous infusion usrng a large bore cannula to maintain
normal plasma volume, Ringers Lactate is preferable.

lnsert an indwelling urinary catheter using aseptic technique and monitor urine output and
check for urinary ketosis.

Administer broad-spectrum inlravenous antibiotics intravenously; use Iirst-line antibiotic regimen

Where possible, perform baseline blood gas analysis

Ioetal monitoring

Delivery of the baby

Ccphalo-pelvic disproportion (CPD),

a. For a live foelus: emergency caesarean section.

h. lf thc foctLrs is dead: aim for embryotomy whcrc possiblc. lf this is not possible, defer to
emergency caesarean section.

Ohslruclion

a. lf the foetus is alive:

> Cervix fully dilated, and the head is at 0 station or below, deliver by assisted vacuum
delivery.

> Cervix Iully dilated wilh evidence of Spontaneous symphysiotomy, deltver by asststcd
vircuurlr rJelively.

> Cervix ts trot fully dilaLed, and tlte hea.l is lriglr, rteliver Lry errrergerrcy Caesarean section.

b. Foetal demise: Dehver by embryotomy where applicable and competence is available. lf not
possible, deliver by Caesarean section.

lt

B.

i)

ir)

C. Surgical interventions: Destructive obstetric procedures (embryotomy)

i) Destructive obstetric procedures for delivery (embryotomy) may be used to deliver the foetus
where the foetus js no longer alive or in case of gross congenital abnormalities that are
incompatible with life such as anencephaly

ii) Should be perlorrned by a competent medical practittoner

iii) Maternal screening for suitability should be done, to exclude:

a. Extreme degree of contracted pelvis: true conjugate < 5.5 cm.
b. Partrally drlated cervix.

c. Rupture or impending rupture of lhe uterus.

d. Obstructjng pelvic tumours.

e. Cancer of the cervix with pregnancy

iv) Ensure informed consent from the patient

v) Errsure apprupriate pre-operative anaesthe c review
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vi) [nsLrre the appropriate equrfrmenl is avarlable

vii) Procedure is performed in the operating theatre with the pallent under general anaesthesra

viii) Bladder emptying

ix) May include craniotomy, decapitation, cleidotomy, evisceration or spondylotomy depending on

the diagnosis

x) Complications to anticipate include:

a. Uterine ru pture

b. lnjuries to the genitourinary tract

xi) Retention of the indwelling urinary catheter to prevent fistula for at least l0 days.

xii) Post-operative care plan: antibrotics, analgesics, thromboprophylaxis, lV fluids, haematinic
supplementation, consider family planning and early mobi[zation

xiii) Documentation

xiv) Debrief patient and psychological care and rollow up

0. Surgical inlarvsntions: cmc,gcncy Cacsarcan scctton

i) Ensure informed con,.ent

ii) Appropriate pre-operative anaesthetic evaluation

iii) Bladder emptying

iv) Usc of a classical, a J- or a L.J- incision shor:ld he applied in the case of presentation such as
transverse lie with the loetal back inferrorly, e ditficult breech or intcrlocking twins or congcnital
malformations srtch as anencephaly or large hydrncephah ls

v) Delivery of the placerrta by controlled cord traction (CCT).

vi) Anticipate uterine tears, difficulty in achieving uterine haemostasis and uterine atony, hence PPH
protocol to be in place intraoperatrvely

vii) Lnsure applopriate cot'ttpetertce fol upelativc pruuedures suclr as eurrrpressiurrsutures, B-Lyrrctt
procedures, uterine artery ligation, internal iliac artery ligation, and subtotal hysterectomy

viii) Use of non-braided sutures for closure, consideralion of the use of Bogota bags and vacuum-
assisted closures are necessary in the face of severe sepsis.

ix) Retention of the indwelling urinary catheter for al least 10 days to prevent fistula.

x) Post-operative care plan: choice of antibiotics, analgesics, lV fluids, and thromboprophylaxis.
Further specialized care with regard to arising complications such as postpartum haemorrhage,
genital tract trauma, sepsis and septic shock need for critical care post-operatively.

xi) Documentation of the procedures

xii) Debrief the patient

D
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l. Relerral

l-atients who cannot be managed fully in the index health facility shoukl be referred to arr

appropriate facility immediately. The referral procedure;

i. Perlorm resuscitation as above

ii. lnsert a urinary catheter

iii. Collect blood samples for basic workup and preoperatrve management, label and ensure they
accompany the patient: FBC, UECs, GXM, blood and swab cultures where necessary and
possible

iv. Explain the reasons for referral and dangers of obstructed labour to the patient and the
relatives

v. Write a detailed referral note including diagnosis and what has been done at referrlng facility.
lnclude a copy of the partograph.

vi. lnform the receiving facility about the referral and refer immediately to a hospital with
comprehensive obstetric care.

vii. A healthcare provider must continue to monitor the maternal and foetal condition in transit,
ensuring the continuation of lV fluids and oxygen.

2. Follorv-up

i) Management of complications arising out of the obstruction, such as uterine nrptrrre, genital
tract injury poslparlum haemorrhage, sepsis, anaemia, and obstetric fistula

ii) Ensure adequate patient education about the condition, treatment instituted, outcomes of the
treatment, arising complications, post-discharge care and follow-up, and future pregnancy,
including contraception care and delivery care

iii) Counselling and support to address peripartum foetal loss, complications, and post-partum
depression where necessary

iv) Address lactatton issues; support breastfeeding or suppress lactation
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Def in ition

Early pregnancy complications occur during the lirst 28 weeks of pregnancy, at a time when the
foetus is nonviable. 

-

.--.
The risk factors rnclude:

1. Blighted ovum: A blighted ovum, also called an anembryonic pregnancy, occurs when an early
embryo never develops or stops developrng, is resorbed and leaves an empty gestational sac. The
reason is often unknown, but it may be due lo chromosomal abnormalities in the fertilised egg.

2. Missed abortion is the unrecognised intrauterine death of the embryo or foetus wilhout expulsion
. of the procJurls (')f (t(I't{tr:rf,ti0t r.

3. Intrauterine Foetal Death: when there is a foetal demise in utero.

4. Miscarriage -This is a spurrtarreuus luss u[ a loetus_belure it can survive independently outslde the
uterus, lt encompasses threatened abortion, rnevitable abortion, and rncomplete abortion -

products of conception retained in the uterus after a miscarriage - and complete abortion.

5. Gestational Trophoblastic Disease (GTD) is a group of rare diseases in which abnormal
trophoblast cells Erow tn thc utcrus aftcr conccption.

The commonest form is Hydatidiform mrlle. lt is trrostly berrign but it may spread to nearby tissues
(invasive mole). lt may also become a malignant tumour, choriocarcinoma

6 Ary,b-t n!r,' hi.ed rqal cqndj!pn'{i}ffi
7. Foetal anomalibs incompatiblEFilflGj

Ca rrses
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Ccnctic: oncuploidy (trisomy 16), monosomy X, polyploidy - 80-90% of lu trimester
pregnancy losses.

Endocrine and metabolic factors: luteal phase defect, PCOS, diabetes, thyroid disease - lO-
20% of abortions.

Anatomical: unicornuate/bicorn uate uterus, septate uterus, fibroid, synechiae >5O"/" 2nd-
trimester pregnancy losses.

lmmunological: autoimmune disorders eg antiphospholipid syndrome, SLE

lnfectious: Malaria, HlV, rubella, chlamydia, gonorrhoea, syphilis, bacterial vaginosis, listeria,
brucella, toxoplasmosis, cytomegalovirus.

Diabetes mellitus

Toxicity: Cytotoxic drugs

Emerging diseases like Zika, Ebola and Covid 19.

Advanced maternal age. lf above 40 years, the risk of miscarriage is 30%.
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Ptevenlron of early pregnanr:y conrpltcattotls carr l-)r:r acfrtevcd lly:

i. Prcconceptron Lare

ir. Antenatal care

iii. Skilled attendance at birth and postpartum care to prevent causes of early pregnancy
complicatrons in the next pregnancy e.g. gestational diabetes, preeclampsia.

iv. For risky and unintended pregnancy; early visit to a healthcare provider or healllrr:are facilily
for assistance.

v. Attend a health care facility for post-abortion care in case o, a miscarriage.

Dia gnos is

l. Clinical Assessment

i. Medical historyr personal data, reasons for seeking medical care, obstetric history,
gynaecological history, sexual history, surgical and medical history, drugs and allergies, family and
social history.

ii Physical Examination - general health assessment, central nervous system exam, respiratory
and cardiovascular cx.rrrrirratiurr, a[-rdtrrrrirral exarrrination, pelvic cxaminatlon (spcculum and
bimanual examrnatton).

iii. lnvestrgations Laboratoly investigations and imaging. Pelvic ultrasound should be done to
confirm various early pregnancy complications.

iv. Dating the pregnancy

. Gestational age (GA) refers to the length ot pregnancy atter the lirst day ot the last
menstrual period (LlVlP) and is usually expressed in weeks and days. This is also known as
menstrual age.

. Conceptional age (CA) is the true foetal age and refers to the length of pregnancy from the
time of conception.

. The Gestation age is usually preferred and can be confarmed by Bimanual pelvic

examination or by Pelvic ultrasound (transabdominal or transvaginal).

Ultrasound should be used where available to confirm foetal viabililyllgl.
ldentify a foetal heartbeat. li the heartbeat is presenl: Foetal viability is confirnred. lf the heartbeat
is not a ppreciated:

0ption l: llo visible heartbeat on TVS, but there is a visible loetal pole:

. Measure the crown-rumps length (CRL).

> CRL is < 7.0 mm on TVS and no visible heartbeat: second scan at least 7 days after the
first before makrng a diagnosis.

> CRL L, 7.0 mm on TVS and no visrble heartbeat: seek a second opinion on foetal viability
t perform a second scan a minimum of 7 days after the first before making a diagnosis.

0ption 2: l{o visible heartbeat when lhe crown-rump length is measured using a transabdominal ultrasound scan:

. Document the crown-rump length

. Perlorrrr a second scan a minimum of 14 days after the fjrst before making a diagnosrs.
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0ption 3r llo visible l0clel n0lc 0n Tvs

. measure the mean gestational sac diarneter

. The mean gestational sac diameter is < 25.0 mm on TVS and no visible foetal pole:

pcrlurrrr i.r secorrd scirrr a rninimum of 7 days after the first before nlaktng a diagnosrs.
. lhe meen gestational sac is 25mm Jnd thcrc is no visiblc foctal polc: :cck a sccond

optnion on foetal viability t perlorm a second scan a minimum of 7 days after the first
before making a d ragnosrs.

Rule out ectopic pregnancy and hydatidiform mole. In case the bleeding continues, counsel for
evacuation

fMa rragenrenr

Ulerine evacuation can be carried qut eithcr by ntedical or surgical procedure, depending on the
cotnpeteltce of the health professional. the level of facilily, ability for linkage and referral, gestational

age, previous Caesarean or other ulerine scarring. The higher the gestation the higher the risk of
complications.

ivierl ica I U teri ne E,riic uitiotr Procerl irrr:s

1. First Trimester

Early First Trimester (4 weeks-10 weeks) - under observation in the racility.

a. Misoprostol-onlymethod
. Tab Misoprostol 800 mcg : oral, sublingual, buccal or vaginally 3 hourly for 3 doses.
. Review the client between 7 to 14 days after the procedure to assess completion of the

process, prnvide contraceptive services, emotional support or management of any medical
concern s.

b. Mifepristone and Misoprostol combinattoli (Combipack)

. Mlfepristone 200mg taken orally on the first day of treatment

. Misoprostol 800 mcg stat taken orally, sublingual, buccal and vaginally route from the
second day of treatment.

. Review the client between 7 to 14 days after the procedure to assess completion of the
process, provide contraceplive services, emotional support or management of any medical
concerns.

Lale Frrst Trimester (10 weeks -12 weeks)-Under iacil(y observalion

a. Mifepristone 200 mg orally stat. Thcn
. Misoprostol 600 mcg sublingually or 800 nrcg vaginally 1-2 days alter lVifepristorle, tl-ten

' Misoplostul 400trrug sutrlirrgually rx vagirrally every tlrree hours un[il complete expulsion.

b. Alternative: Mifepristone 2@ mg orally followed 1-2 days later by Misoprostol 800 mcg
buccally, sublingually, or vaginally. The dose of Misoprostol should be repeated until the
expulsion of the products of conception. lf expulsion has not occurred after 5 doses, review.

A review l-rclweerr 7lu 14 days a[ter lhe procedure ls recommended to assess completlon,
p/ovlde contraceptive services, emotional support or nlanagement ol any medical concern

.
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<12 weeks Buccal, intravaginal*, sublingual, 800 mcgl

>12 weeks Buccal, intravaginal*, sublingual:400 mcg every 3 hours^

lV rsopro_stol onlv

Gestational age Misoprostol dosing

d flmcstcr.)

lt

Admit to a healthcare facility.

Farly Se,:rrn Trinrrster (13 weeks tu 24 wccks)

a. M isoprostul-urrly rrrellrud: lVisr.lprostol 400 mcg is subllngually 3-hourly to a maximum of 5
doses or till complete expulsion of the products of conception. lf unsuccessfr:1, the client may
rest ft.rr 12 Irours arrd repeat Misoprostol as above_

b. Mi{epristolre arrd Misoproslol;(egll$Jli(ftmethurt)
c. Mrfepristone 200 mg is taken orally on the first day of treatment

lVlisoprostol 400mcg 3-hourly until the expulsion of the products of conception starting from
the second day of treatment.

lf unsuccessful, rest for 12 hours and repeat lvlisoprostol as above.

Late Seuorrrl Trirrrester (25 wdeks to iS t.viril{O

I\4ifepristone 200 mg taken orally on the first day of treatment and
Misoprostol 200 mcg taken by sublingual route 3 hourly till the expulsion of the foetus and
placenta.

Give mifepristone followed by misoprostol when available as it is more effective.
An additional dose can be offered if the placenta is not expelled 3O minutes after {oetal expulsion.

Surgical Uterine Evacuation Procedures

First-Trin'reste r: Manual Vacuurrr Asprratrt:n (MVA). lhis is pefiornled durirrg Ire lirsl 12 weeks of
pregna ncy.

Cervical preparation:

. Mifepristone 200 mgorally 1-2 days prior to [re procedure

' Misoprostol400 r*g sublingually 1-2 hours priortothe procedure
. Misoprostol400 r*gvaginally or buccally 2-3 hours priorto the procedure
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1st Tri mester Su rgica I Uterr ne Evacu atior-r Procec'l u rcs

,.#ffi;$ffi*o*,.
Gcslal'on rEc l{ scck! 3 sr:.kr)

Prlme lhc ccwir wlth 200mcg ol
misoprostol 5ublingual and do the
lvlvA 1-3 hours laler. Use appropriate
.anula (Uterine she minus 2 is the
lormula to (hoosc thc canula)

Evidcncc that the MVA procedure ir; :;ur:r:er;:;[ul

. There is a gritty sensation from the cannula inside the uterus

. A foam appearance in the syringe.

. Evidence of no POCs in the syringe after the last suction.

Do Jt io (olumn onc but llmr for prlrnlnS lhe
ccrv[ 3hould bc 3 hourt. Thcrc is ,l3o nacd to
ur. a rman rponge holdillB forcept to rerylove
plr(€nlnl lit5ue lor (omnletenes5 o, pro(edure
n.td nvoid blecdiflt {'!rr c.iinr. no.7 :r) 8 d.orn.ln,r
o. lcrraii,i nsr.8ll'p rnle rlc,irr lrl..n.ri 2)

G(lrrnlnrn r,r. 19 w..<r l, w.-t.

Not lndiaeted unlcri the proccdurc r!
done under f,enetal anaesthesie

Not indi(etcd unle5! thc rro(edu,c il dono
under Eeneral irtaerthelin

One w..k efter inilial lrealm€nt.
llowcvcr,ln cas€ ol tomplcation or onv
collccrn rhe rhould <all ba(}, comc
bacl or go to the n€orett heahh crre
facility ror nsrittancc

One weel after initial lr.alnrcot.
Itowcv(,r, i cisc ol co[rplicaliur or .]ny
con(crn shc thould callba<k. comc bn(k or 8o
ro lhe neireer heilh (;rre fi('liry fo.
nstistanac

n n ...1 tr.,-^..- tr

This is performed between 13 weeks and l6 weeks of gestation

a. Conditions for the performance of this procedure

It must be done by a skilled healthcare professional in a health facility with the necessary
equipment and access to blood transfusion in case of emergency bleeding. The facility should
have anaesthetic lacilities or access to referral to a higher institution with specialized medical
personnel to perform such procedures.

b. Cervicalpreparation

i. Mifepristone 200 mg I day before the procedure

ii. Misoprostol 4Oomcg sublingual3 hourly on the second day for one or two doses before the
procedure.

c. lJrlatatron and Lvacuatjon (D and E) Technique

Thc client should empty the bladder, or the clinician should catheterize the client. Use
specialized forceps (Sonopher or Bierer forceps) or straight sponge-holding forceps to remove the
products of conception after draining the liquor. The procedure is completed by performing the
MVA using cannula number 8 to clean up the uterus.

After completion of the procedure, the client is given a uterotonic injection such as Oxytocin 10
international units lM/lV complemented with bi-manual uterine massage to ensure that the uterus
ls well contracted and there is no blccdrng betore the cllent leaves the procedure couch.
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d

ll there rs no uterotonrc agent and the clienl s bleed ng, she can be given Soonrcg of misoprostol
rectally. Uterine Balloon Tarnponade can also be used in case of excesslve bleeding, and the
clrent can be q ven lv llu ds and blood transfusion as preparations for referral are rnade if
neceSsa ry.

Usc ol antr-U rn l.ihesus-neqatlve women

This is reconrnrended at r dosc of 50mcg lM within /2nous atter evacuation of the uterus for
Iirst-trimester pregnancies.

Refenal and follow up

This procedure must be done in a healthcare facility with a theatre, access to blood

Pain M a n agenrent

i. Pain management for Medical Uterine Evacuation
. Offer pain medication to all women undergoing uterine evacuation.

' Nonsteroidal anti-inf lammatory drugs (NSAlDs) are recommended either prophylact jcally or at
the time cramping bcgins.

. Non-pharmacologic pain management measures may be helpful.

' Narcotic analgesics have not been demonstrated lo be ef{ective in relieving pain during the
medical abortion process and are not recommended for routine use.

' Paracetamol is not useful and should not be used unless an allergy or contra indjcation to
NSAIDs

ii. Pain management for Manual Vacuum Aspiration

' A combination of paracervical block and pre-procedure nonsteroldal anti-inflammatory drugs
(NSAlDs) for pain management is recommended for all women.

' Additional measures such as narcotic analgesics, anxiolytics and non-pharmacologic pain
management measures may be helpful.

. lntravenous conscious sedation, where available, may be offered.

. Paracelamol is not effeclive for vacuum asplration paan management.

' General anaesthesia is not routinely recommended for vacuum aspiration pain management.
iii. Pain management during Dilatation and Evacuation

' A combination of paracervicar block, nonsteroidal anti-inflammatory drugs (NSAlDs) and
narcotic analgesics, with or without anxiolylics, is recommended.

. lntravenous conscious sedation, where available, should be offered.

. The increased risks of general anaesthesia must be weighed against the benefits
iv. Paracervical Block

' Paracervical block with local anaesthetic is an effective method of pain managcmcnt and
should be a part ol all vacuum aspiration and dilatatjon and evacuation (D&E) procedures.

' Skilled healthcare professionals can safely arrtJ e[[eutively pruvitJe puraucrvici]l anactthcsia.
' A paracervical block is ineffective for managing pain associated with foetal expulsion for

medical abortion at or after 13 weeks gestation.

' A paracervical block of 20mL of 1% lidocaine, injected to a depth of 3cm is recommended. lf
1% lidocaine is unavailable, lomL of 2% lidocaine may be substituted, although evidence
supporting thc usc of 2% ltdocaine is sparse. A four-point paracervical injectiurr teulrrrique
should be used.

e
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Doxycycline 200 mg orally no more than 2 hours be- fore the procedure or

Azithromycin 500 mg orally no more than 2 hours belore the procedure

Dorycycline 200 mg orally within I hour before procedure

Ilr:i i, ria i /.rr d frir i l rt',,.'- U t-.

Referral

When the condition cannot be adequately managed due to:
. Health system capacity
. Heallh carp prnvidpr compctcncy

lollow Uo

All wurrerr urrdergoirrg ulerine evacuation due to early pregnancy complications need follow up to
. Evaluate recovery

' EvalLratc any fr-rrthcr complications or jssues arising alter lhe riischarge from the health care
facility.

' lmmediate post abortion family planning if eligible ac.cording to llre rreclical eligihilrty r.:riteriir.

' For outpatient medical utenne evacuation clrents are asked to go back to the facility after two
wccks for review-

Posl iihotlioI CoItracBplion

Post ahortion contraception is recommended where the woman is not ready to have another
pregnancy after the loss of the currenl [)regnancy.
All hormonal methods are recommended from the day of commencement of the medical uterine
evacuation and IUCD is given after confirmation of complete uterine evacuation following treatment.
For surgical uterine evacuation the woman can start any of the hormonal methods on the day of the
evacuation and IUCD may also be given if there is no evidence of sepsis.

Conscientious 0biection

The management of early pregnancy complication is an emergency procedure and hence
conscientious objection does not apply in emergencies. However, incase a provider's conscience does
not allow him or her to provide the service, the provider should refer the client to a colleague who will
be able to assist the client.

@ CUlllGAL llAl{DB00l( 0ll IHt Pf,tVtt{Tl0I & trAilAGEtiltlll 0f IHt glG 5 0lRtCI CAUSTS 0F ArEn At l{0RBtoln & fl0nTAltTY tti l(tltYl a a



I

g7a

fvlAli l.r N,\i (:r ri.i Ai':,, 1:

Definition

Maternal collapse is an acutc cvcnt involving thc card iorespjratory syslems andlor central nervous
systems, resultinB ill a ted uaed or absclt aut r5Lruus level, aI ar ry slage ir r pr egl rar rcy ar rd up to 6

weeks after birth [21]. This has the potential to lead to cardiac arrest and death.

Obstetric collapse in pregnancy is uncommon but contributes to maternal morbidity and mortality,
particularly in women with non-obstetric conditions such as heart disease, respiratory disorders, and
other medical conditions (indirect causes), as well as morbid obesity. Direct causes that include
poslpartum haemorrhage, hypertensive disease in pregnancy, puerperal sepsis, obstrucled labour and
unsafe abortion are common obstetric causes of maternal collapse. Some cases occur in women with
no obvious clinical risk factors. Overall malernal survival is low or is associated with significant
morbidity despite appropriate resuscilation.

Clinical Considerations

Corrsider a risk sttatificatiurr [o identify women at higher risk throughoul the conttnuum ot care and
previous history of maternal collapse. Use a systematic approach to identify the cause, as there are
many potential causes.

All staff should be aware that there are anatomical and physiological differences in the pregnant
patient that may impede resuscitation, includrng:

l. Cardiovascular System: Aorto-caval compression by the gravid uterus. This results ilr reduued
venous return and obstruction lo the forward flow of blood inlo the aorta. The gravid uterus
accounts for 10% of cardiac output, resulting in a significant shunt that further impairs effective
cardiopulmonary resuscitation (CPR).

ii. Respiratory System: Reduced functional residual capacity (FRC) and increased oxygen
consumption increase rates of desaturation and greatly hinder adequate oxygenation during
CPR. ln addition, patients are at increased risk of difficult and failed intubation.

iii. Gastrointestinal System: lncreased risk of aspiration due to delayed gastric emptying.

rv. Haematological: Presence of anaemia in the mother, either physiological anaemia of pregnancy by
32 weeks or pathological.

NB: Anong low+isk patients, naternal clllapse can be the presenting condition.

f
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Po:;sibie []auscs i.,i irlaiot n;:l l,oliiiir:;r

crs Eclam psia

Embolism

llaamorrhage PPH

Cardiovascular

lnkacranial haemonhage/ lnlarcts/ Space occupying lesion

Pulmonary

Amniotic lluid

, Sepsis

'Drugs

Anlepartum e.g. ectopic, abruption, previa

Hepatic rupture

Splenic artery rupture

Congestive Cardiac Failure, Aorttc dtssectton, Arrhythmia Myocardial inlarction,

Cardiomyopathy

Localized and disseminated septicaemia

i'Magnesium 
sulphate

Local anaesthetic

0lher anaesthetic drug reactions e.g., spinal, epidural, opioids

lllicit drugs

Ilerbal medications

Anaphylaxis

Hyponatremia e.g., oxytocin

' Hypoglycaemia e.g., Acute {atty liver

Hypcrkalaemia e.g., Diabetic ketoacidosis

. Airway obstruction especially during anaestnijia as ietias other anaisthetiCrelated

c0mplication trauma, metabolic and electrolyte disturbances.

llstabolic

,0ther
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i,/ia tla.rjr: I tieti r.

When maternal collapse is identified:
. Call for help. Ensure early involvemenl of senior experienced staff, including midwives,

obstetricians, anaesthetists, and haematologists, to optimize outcomes.
. Multiple simultaneous actions are required by various categories of staff.
. lmproved outcomes may result from the decision to perform a perimortem delivery

(hysterotomy or caesarean section) in women with viable pregnancies. The evidence for this
recommendation is limited and rs noted as a good practice point.

. ln a hospital setting, the procedure should be undertaken at the site of the cardiac arrest
wtthout moving to an operating theatre. The primary aim of perimortem caesarean section is
to aid maternal survival, and not necessarily foetal survival.

. Rapid decision-making by senior staff is required when recommending a perimortem
caPsarean sPclion

. Clinir:al areus wltorc prcgt]ant women are seen should lrave a desigrrated etnergency
Preflnancy eqLripment box that is re8ularly monitored hy the lead nrrrsing staff, incIrding the
wards and thc cmcrgcncy departments.

Malerrtal collapse resuscitation should follow guidelines using the standard DR ABCDE approach, wtth
some modifications for prcgnancy.

The aims of the ABCDE approach are to:
. provide life-saving treatment
. break down complex clinical situations into more manageable parts
. serve as an assessrnenl and treatnlent algorithm
. establish common situational awareness among all treatment providers
. buy time to establish a final diagnosis and trealment.
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Signs ol danger

Res pon se

Manual displacement of the uterus lo the left is effective in relieving aortocaval compression in
women above 20 weeks'gestation or where lhe uterus is palpable at or above the level of the
umbilicus.

A left lateral tilt of the woman from head to toe at an angle of 15-300 on a firm surface will
relieve aortocaval compression in most pregnant women.

Pregnant women are at an increased risk of aspiralion.

Difficult intubatron rs more likely in pregnancy.

lf the airway is clear and there is no breathing, chest compressions should commence
immediately.

Two wide-bore cannula (e.9.,. 16 gauge) should be inserted as soon as possible

There should be an aggressive approach lo volume replacement, although caution should be
exercised an the context of pre-eclampsia or eclampsia.

lf available, abdominal ultrasound by a skilled operator may assist in the diagnosis of
concealed haemorrhage.

There should be no alteration jn algorithm drugs or doses, or defibrillation energy levels used
in the protocols.

Continue resuscitation until the consultant obstetrician and consultanl anaesthetist takes a
decision to discontinue resuscitation.

lietcrral shonld he srrpervised by an adequately skilled team with appropriate equipment.

Airway

Look l0r lhe srgns 0l airway obslructi0n.

Treat air\ryay 0bslructi0n as a medical emergency

Give oxygen at high concenltati0n.

A

B Breathing

L00k listen and {eel for signs 0l respirat0ry distress

Count the respiralory rate.

Assess depth ol each breath and chest expansron.

c Citculation

Look al the colour ol hands and digits

Assess lhe limb temperature.

Measure the capillary relill time.

Count the patient pulse rate.

Measure the patienls' blood pressure.

Auscultate the hearl,

D

E

Disability/Deiibrillation

Uclcrmrnc lcvcl 0l c0nscrousness - Alert, Voice Responsive, Pain Responsrve, Unresporrsivt (AVPU)

Recovery position

Ircat ABC

Glucosc lor llypoglyr,aerrria

Exposure

f.lody exposure

Respect the patient! dignity and minimise the health loss
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l,!i::iiiqi:l n a:nt by Cr.iu::e

. Antepartum haemorrhage: ln the case of maternal collapse secondary to antepartum
haemorrhage, the foetus and placenta should be delivered promp y 10 allow control of the
haemorrhage.

. Abruptio placentae: ln the case of massive placental separation, caesarean seclion or
hysterotomy may be indicated even if the foetus is dead to allow raptd control of the
haemorrhage and sequelae. lntravenous tranexamic acid reduces mortality due to postpartum
haemorrhage.

. Massive pulmonary embolismr treat according to national guidelines.

. Amniotic fluid embolism (AtL) is supportive rather than specific, as rele is tro pruverr
eflective therapy.

' (.lardiac causesr Afier successful rcsuscitation, carcliac caseg rhould lrr: rrr;rrrirgr:rl lty;:
cardiology team.

. Septic shock should be managed in accordance with the national guidelines.

. Drug adverse elfects,

> Tlte arrtidute tu rragrresium toxicity is IO ml 10% calcium gluconate or l0 ml l0%
calclum chloride given slowly by intravenous injection.

> Local anaesthetic toxicity, immediately stop injecting. Lipid rescue should be used in
cases of collapse secondary to local anaesthetic toxicity.

. Anaphylaxis: all potential causative agents should be removed, and the ABCDE approach to
assessment and resuscitation followed.

. lnvolve other specialists depending on the cause e.g., neurologisls, radiologists.

Algorilhms tor hasic and advanced ltfe support rn pregnancy are presented below[22]:
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Shout for help and issest

Opan airway
(hcod rilu(hin lilr or ii!.,,rh'(rrr)

fl

NO 1.:;, -_.it-, !:.. i. yEs

C!ll nrolcrnol AND neonatal
rerrl5(itnlio^ (eoni 2222

(o. (nll 999 outsidc h()rllit,1l)

30 (ompres3iont
Ratc: I O0-120/minute

Ircprh: 5-6 (in

T
PLACE WOMAN IN LEFT.

LATERAL

OR RTCOVERY POSITION

fi

T
KEEP WOMAN SUPINE wlTH

I.EFT UIERINE OISPLACEMENT

I

I
Aei€ls ABCDIT

Recognir€ and treat.
Oxygen, monitoring,

lV ac(ers

r
Crll {or h.lp

ot (tll mltcrnrl rerurdfrtbn -

team i, appropriate2 breatht
Continue CPR 3012

((omprer:ions to brcarhs)

T

I

I

Apply padYmo^itor
Anempr deribrillation

ir app.opriare

Advan(ed lite support
whon onae!thctirU

retut(itation leam arrive

0 Sreathing
C Cir(ulation
D Dirability
E Exporure
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Crll rratcrnal AND nconatdl
r€rur(irarion to.)nr, (2222)

t
M.tnuJl utcrinc dirpl!(rrncnt to tlrc lclt:

(k'll rilr il on rir'n !urlo<c e.9. oper.tli,iq lnbt',

I
(PR 30:2

,\tt.r(h d('lib. illotor pird5
L4,ninl.iC ,ntcrruptron3 (nrar. 5 ic()

!M]=ar.*'t

5ho<houle
(VFlpultclcre \n)

T

t

Non.Sho<loblc
(Alyitolc/PtA)

l dro(l
Co.rtio(rc' (omprc$io^i

whilo.hrr0ing
dctibrillator

lmmadlatrly .crunrc
CPR ,or 2 mlnt

Minimire i.rt('rruplrorrt

lm.n.diDlCly,c mr
CPft lor 2 rtlint

MinimBo intcrruptionr

naturn ol tponlonaous
daculation?

t
lrnriredlJtc polt G)rdl.!( nrrcrt
mon!9cmcnt
. Ute ABCOE opproa<h
. Cont.ollod orygenalion and
vcrrtilatlon

. l?.lerd €<6

. T,cot p.c(ipit.ttlng courc

. Lrg.tcd tamperatu.c
managemenl

",'- tl cllillclt tltDBoot( ott TNt pntvalTtol & r,tllAGEMtnT0tTIt Btc s otRtcr clusrs 0F MArtRl[ ongtotry ! I{oRTAUIy Ir rrrl{yA

ArLrt
rlrythm

OsrlnO CPR
. Inlurc h](th qunliry CPR
. lvl n;m,sc lnlc.rrr,)tro!\5 l()
(pn

. Grv. lll(th (lo!.r O:r

. Co^rrdc. .!dvJ|l(cd .rirwJy
.!nd (aooog.ophy

. VaJ<ulo. o((o$ (tV or lO)

. Ad.cnrline (cpincph.rn...)
lmg lVrO (:vcry 3-5 minr

. Prcp,rrr lor brrrh (below)

. Correct revcrirble (dute!.

ll rarr,'<itrtlon ir not rmrhcdint(ly 1u(("trlul, prrpara lot
PERIMORTEM birth within /a mlnutor ot (olllpra t

(coeraroan rrctron or opor!tivc vaginrl binh)

'Cortt<t revoBible orurer :

(4Br.Tr)
.llypovqlaemi.r
. Hypo/hypc d( o lae m iarm c rJ llo lr (
. Hypoxi.)
. Hypothcrn!ia

. Yhrombodt -(oror.t.rry or DUlo)<)na(y. Taxlnr

. Tcntion Dncunlotltornr. Tamponodc- an.d;,r(
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Perlmortem Caesarean Secti0n or Hyslerotomy (PIVCS)

. in wonlen over 28 weeks of gesialion if there ts no response to correctlV performed CPR
wlthtn 4 n")lnutes of maternal collapse or rl resuscrtatron rs cont nLred beyond this, then PIVCS
shoLtld hP ttnfjedaketr tL-r.tsSiSt lltniel ral resLrsr rlalir rrr

. lt ts recommended that this decrsion and delivery occur withln 5 minutes of the collapse.

. PIVCS should not be delayed by moving the woman. lt should be performed where maternal
collapse has occurred, and resuscitatron s taking place.

. The most experienced clinician present should conduct the surgery using the ncision, which
will lacilitate the most rapid access based on experience.

. Manual uterine displacement can be stopped immediately prior to incision. lf

. resuscitation is successful, the uterus and abdomen should be closed in the usual way to
control blood loss and minim ze the risk of nfection.

' Purpose of perimortem CS

. The gravid uterus impairs venous return and thus reduces cardrac output by approxtmately
60%, secondary to aortocaval compression.

' Delivety o[ lhe krelrts and placenta redL-rces oxygen consumptron, improves venous return and
cardiac output, facilitates chest compressions, and makes ventilation easier.

. lt also allows {or intcrnal chest compressions by inserting the lrarrd through tlle open
abdomen up to the diaphragrr and con'lpressi ts tlre posterior aspect of the heart against the
chest wall. This improves cardiac outprt heyond that achieved in closed chest compressions.

. Al less than 20 week., r)f gi-,,,ti.i[iLrr I ltrcrc is no prover] benefit frorrr delivery ol lhe foetus and
placenta.

. P{VCS should be considered a resuscitative procedure, to be performed primarily in the
ir'rterests 0f triaten lal surviviil.

Follr-*v LJp: Relerral and Linkage
The health care providcr nccds to have clear indication of their level of care at the lnstttution and as to
whclher lt is a Basic/Cnmprehensive Ohstetric Lrnit an,J enrergenty preparedrress. Tlris slroukl irr[orrrr
linkages from thc community and between health lnstitutjons and the provision of functional referral
mechanisms.

Clear communication strategy (SBAR) from the referring health Institution using a hofline,
accompanying skilled health personnel in a fully equipped ambulance and clear documentation of
diagnosis, previous management provided, index triage as a continuum and the reason for referral
(lVoH 100).

Resuscilation

, Transfer to the critical care tJnit or refer.

' An emergency well-coordinated, orchestrated emergency drill and team. The team lead must
take charge of the resuscitation.

. Daily checks of the resuscitation equipment and drugs.

' The mosl senior member of the cljnical team should take charge of informing the family of
key progress and outcomes throughout.

. Additionally, a team debrief should be carried out, whether or not the resuscitation is
successful.

. Mandatory debriefing and counselling are recommended for the woman and the family.
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Clinical Govr:t trattuc

' Accurate documentation is essential in all cases of maternal collapse.
. All cases of maternal collapse mUst he documentecl as clinicaj incldcnts.

' Murrdutoty lorrrralizcd and rccorded resuscitation and other emergency skills trairrirrg are
required for all relevant clinical staff at maternity units.

. The near miss and maternal mortality surveillance data must be audited [23].

r' tl cLttttcltL HllloBotttt otl llrt pnEvtttttol I MAn/lBfl\tEnT 0f Tltt gtG 5 DtnIcT cAusis 0r rrrATrRNAr MoRgtDtTy & MonTA[rTy m r{myn @
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Appendix 1: Haemostasis Mnemonic for PPH Management

kkf o Help and Hands on uterus

Sy;tcnratic pelvic devasculariatim: uterind0varia/quadrupldintemaliliac

lntenentional radiologr t uterine artery embolization

Subtota l/total abdomina I hysterectomy

lt

A Ases and resuscitate

E Establish aetiology, ensure availabilrtyof blood and blmd products

M Massage uterus

0 @min i nf us ion/prostaglan dins - lV/lltrVRmta I

s Shilt to theatre aortic p resure/a nti-shodr gar ment/bima nual compression

T Tamponade balloor/utaine padring after erclusion oftissue and trauma

A Apply compression sut ures: B-Lynch/modilied

s

s

O cLttttclt- ttuosoox 0n IHE pRtvElrlrolr s r.lrilncEuml 0t T[t uB s ltREcT cAusEs 0r tnrfl HonsrorTy g noRTAUn til [E yt @
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Appendix 2: Medication used in preventi0n and management 0l PPH

C urrlr airrrlic a liu rr[)rug Prevenlion
(AMISL)

Managellell Cau tiurr

0xytocin lnl lM: I0 lU

lV, I0lu slowly

over I minute

lst linc l0lll llV artrl 20

IU

in llNormalSaline at

60dpm, followed by 20llJ

in lL Normal Saline al
60dpm

Nut rllcutivc iluuld
charn outside 2"-8"C

Avoid over 3l of fluid

containing oxylocin

Single dose

lV l-rulu s

'Carbetocin Inj Vaginal birth,

100 mcg. lM

for vaginal

births, slow lV

at C/S

lV bolus

Misoproslol

Ergonretrine lnj

Prostaglandin F2

{Carboprost)

Per Rectal (PR)

or Sublinngual
(SL),600mc9

lst line. 11 used for

Al\,lTSL, Add pR or

sl:200mcg. ll not used

for AIVITSL: 800mcg pR

0r sl

Adverse elfects e.g

vomiting, pyrexia,

dianhoea especially

oral. Max 800mc8

Con c u rrent

anticoagulant use

lM/ |V,0.5 mg 2nd line 0.5mg lM

repeat at

2hr to 4hr, Max lg in

24hr

Not elrective il cold

chain outside 2"-8"C
Hypertension / PEI

Heart disease

3rd line lM:0.25mg llV

every 15min

Not used for AIVTSI

Max 2mg

Asthma,

Cardiovascular
conditions.

Tranexamic Acid

lnj
lg lV within 3 hours ol

delivery in all cases of

PPH regardless ol the
cause.

Not for AMTSL,

Administer<3hrsof
delivery in addition to
standard PPH Rx

> 3hr posldelivery TXA

does not conler bene{it

and has risk

Thromboembolic event

during pregnancy,

History of coagulopathy,

Aclive inlravascular

clottin g,

Hypersensitivity

*Carb
etocin is used for preventjon ol PPH, given in active management of third stage of labour. No guidance for its

use in treatment ol PPH
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Appendix 3: PPH Emergency l(it

ITEM AM(lUilT IIEM AMt)Ul{T

lV Cannula Gauge 16 4 pieces Urine Bag l piece

Strapping I piece Blood sample bottles - Purple,

Yellow, Red top

4 pieces each

lV Giving Sets 2 pieces Vaginal packs l0 pieces

Syringes: 5ml, 10m1, 20ml 2 pieces each Gauze rolls I piece

Sterile gloves 5 pieces tJterine Balloon Tamponade l piece

(iynaecnlngical glnves lpienn Anti-Shock Garment I piece

Dislillerl water l0nrls 5 pieces 0xytocin l0ltl At 2-8oC 4 vials

Cotlon balls l0 pieces Misoprostol 4 tablets/ 800ug

lV Fluids Ringers Lactate,

Normal Saline 500mls

2 pieces each lV Tranexamic Acid l gram

0rygen mask I piece Ergometrine 0.5mg I vial

Blood giving set l piece Sutures - Vicryl 2-0 Round I box

Urinary catheter Size 16 I piece

tD ctttttcn mHoooot{ 0N tltt Pntvn{lot t t{rncrutur 0F ltt BtB i DtRtcI causEs 0r AtrRNll onBlotry & t{onTnltTy !l xElyA @
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Kenya to Release Genetically Modified Mosquitoes to Fight Malaria

Ma,'nt No llot (httpslws. nC.tl.hal?ofi.ot9.uM

Tho Accr! nrnes (Accrr,, (https/lhcac.ntmes corL)

tt Ctty b^ta

Neatt 3.,12 nlllion cas€n ol mabia wora @nlmed in Kenya hl 2022. Aullrodlias belLllD ldttr/a9ing ganatie ap9,.oachas can ..ntol lllc ,peEcl d mihda

Krny.'! M!di:.| R$.€rch ln3tilute (K6mri) and th! lmp.nalCollcao of London .r! coll.bor.tno to inuoduc6 gcndc.lly mo<lltLd (GM) mdquito$ to chock th6 3prfid

, I rndetu ln trll county.

oallica in Kcnya haw amphasicd thc critErl ne6d lo lcwragc advancrd tadlnolools to combat melaia. e! lh6 dl!ra36 llmain! cndamlc, Accordlng b !! t3t6, ln
' l i2, n.ady 3.42 million ca!6. of mrlads w.r! confirm.d in K$ya.

'lt i. th.rBtoG importrnt to smbrac6 nlw tachnology thet can ..rlsl ln conlrolllng lt" !.ld Dr Mlrdn Bundi. lh. actng O.puty Dlr.cior ol R.3..rch and DGwlopmcnt .t
f\cr|lri, lllhouoh limdlncr for lh! iniu.tlv. havrnl bc.n !!t yct

Thc GM mo.quito.t pmducod in a lsb by th. Crnisr! for Di$e5. Conlrol c.rry two typc5 ol C.nc!, which indud.s s ..tt-limltng g.n. that prrwntr t mal. mo.quito

o{t prlng from 3uryMne lo edullhood .nd a lhror.sc.nl mark r g.n6 thet glow. undcr a lp€&l lld llght loc.l out t tt. Neton (' reporH.

nvh.n thc cg03 helch, ih.y dcvolop lnto edult mo3qulb.s. Th.3r morquilo.r m.tc wlth w d t mal6!. Th6 ecnc! er6 lhcn palrcd on b olllpdnO. Th. .xpccl.d r!8ull ol
uJnC GM mo.quibaa L th.l tha numb.rE ol Ardt'3 aagrpli moaquibca in an arla d@!at6a.' tha rrgoal !rir.

ln Mry, Djibout .bo crfiiGd out . .imiler ox.rci$ - b.cominO thc firt Ea.t Afiic.n nation to rrl.a3. Oanclicrlly modifi.d molqullocs In !n 6tort lo 3top tha lptled ol en

bn .lvc sp.d.! lhrl utnrmn 
''lalsrh.

Reecl he orlgln.l adcla (lffrpt!/lharccnflmaa.comlkanynto-talaaalganatlcally.fioalllLcl.rnoaquttocr"b-flghl-malarld) on Accr' nrnaa

0rtb. llu,t.cd.dm 6.c oi,l).

h.li,r ttd, to.6rdr -o t Fnrri.. ro EarlLi a,i.t or! t ndt .l q oa t!r.,rrrE, cad Lr. 0n!.rddiic.-dt$i-rFlbbsr..lb.Ll,t(brgrd/0(Dl2lD6Jiir)

Mrrk! i! ! wlc. ol. bv rnd $odAtrica - .oorBoolim. Droduckro o.d dlctlbriim 600 n wi :r..1 lnlnlmrltxl n ru rLlle trE n ovrr t(,O At lc.n n!!r!

Sock Knitting Machine For Sale
Loop only offers used Socks Machln€ that.re alwa)€ of a Hlgh Standsrd Oualt

LOOP SRL I ltaly Comp.ny
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!,/r tnf ,/ latjl,r' d,,,,{)r ;tt.r maLafllt ,,!rth

1nf,r.rl itrr,',alis vr'lri,ae lhe vi,r'l.r
,1/,(yrr.rr.s mosquloe!; .rre abundanl n

7(117 lhere were ao rslrn)ated 219 rr Llron

r,r.,rr wr-rrldwide, pre(lornrnatsly rn !,rlll
!,;rlr.rran AIrica nnrl lndra. res(rllrr{l rn

/,35 0Ut) dealh,' 0ilr n forqotten r5 tlrJt
r)lldr r ra . ,rdel.,, l)(,Ieved to have trrtrr
irrrrrcrly endemL 1{r thI uK Tlre ln.l
oLrtbreirk rnvolv no loralty.rcqurred r ar,r*;
or.rurrcd beh,r'ecr) l9l7 and l92l (lorrLd

v(,ctor bo.ne drscJ:,r Ix).nr a lh.eal torlny,

\LARIA IN THE UK

, elrrrle-lke llne.,,,e!, {rrobably mal.nal rn

or t(l n, ! rere hrslorrr nIly riornmon rn [o!vl3nd
rrr.]rshLdrd ar r:as r Krrowrr varrorrsly.rs
'r.rrr,l ..v... .j,lrr... (, 'tel,ldr 1,v,.r,..
llrel,e rttnesses allc(ted areas ol low
tyrfq [:sex, SLr!s!r. Kenl. lhe Sonx,r!,et
l{,vel5. the Yorksh re IIoLderness, and tl .
Lan,:a:hrr,-. l?rblrt. V.rttey r The..e wor.
lrkely caused by Plasrnodtum vtvax or

Plasmodium maldriae. and were probably
tran.,m tted by lhc nativp r osrlr lo
Anopheles atropatuu. Uy the 2llth century.
such ndrqenous m.tlafla was becomrnq

'n'p han shpd hy l;rod dra nage and heller
housrng

THF FIRST WORLD WAR: MALARIA

vtcT0Rlous
lo break the Weslern Front deadlock o{

lhe Frrst World War. a mrtLtary lronl was
cned rn l9l5 rn Salon ka in the Balkans
laria was endemc herei t paoved the

onty vrctor Throuqhout the campaign,
162 517 troops were admitted with matarial
rllness r Troops repatflaled back to the UK

Ftgure l. GB War Offke, adiqlalztia hrigade- Crdil Wetkome Colle<tion CC BY.

were stationcd rn fietd camps ationwide.
Many had suffered rnatafla, or were
incubatrng iniection. An eslrmated 15000
to 25lJllll such rnfe.ted lroops relurned
tn thp llK.t many lallrn! ill on lhcrr rptrrrn
Uniortunatety, and wrth amozing tack of
loresrght, one camp was srluated on the
lsle of Sheppey, Kent, an area notonous for
r rr"r sl rlar ll (,v,. s a rJ r r ru>rluiru v.r rur's

llowever, the prcture wa5 con[used:
whether cases onqinated lrom relurnrnq
rnfectcd troop5, or wcrc ol truiy natvc
indigenous malafla atready present rn the
irca, was llnalPar

Conlrotting thc oulbrcik took con5rdcr oblc
ei{ort. Notrficatron ol maLaria was made
computsory in '1919 lnsecticides were
useLl, arrd areas of standrng \,!ater,:teara-d
{Figures 1 and 2l Reported cases contrnued
untrl 1921 Wnlrng allerwards. rnalana
speciatist Percy Shute reported that there
had been 481 indigenous cases between
19'17 and l9?1, dll at l^e Plasn)od;um wva\
form.s The last known indigenous case ol
malara occurred as tate as 1957

CLIMATE CHANGE

Could mosquilo-borne disease return?
lmproved housing. reduced exposure to
vectors, and a [ack of rnfected people,

rnean renewed outbreaks are unllkely
People do not live in fietd camps in lhe UK

OUTBREAK

Large numbers of infecled lroops, stationed
where mosquitoes were abundanl. provrded
a ready source of rnfection lrorn which an
outbreak could become eslabtrshed. Loca y
acquired cases. seemingty triggered by the
presence o1 these rnlected lroops, were
soon repoded A focus ol rnlection was
Kent. w(h 270 cases reported in l9l7 and
1918 a N,1o5t were conceotrated oo the lsle
of Sheppey, the lsle of Grain, and Sandwich.
Troops and crvitians trvrng tocatty, who had
neJer been abroad conlra,led in{eclion

"To break the i/y'r:stt:rn Front deadLock of the Firsl
World War, a rntiLttary front was opened rn 1?15 rn
Salonika in the BaLkans. Malarla was eno'emtc here;
tt proved the only vtctar Throughout the campatqn,
162 517 troops vttere adnittcd t1/tth malondl tllncs:, "

tOzp"u,n lou.n", o, c".".!L Pracrrce. Apnt2020
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Florida mosquitoes: 750 million
genetically modified insects to be
released
2O Au9ust 2020 share <

Theaim is to reduce the population of Aedes aeSypti mosquitoes

Local officials in Florida have approved the release of 750 million mosquitoes that
have been genetically modified to reduce local populations.
The aim is to reduce t}Ie number ofmosquitoes that carry diseases like dengue or the
Zika virrs-
The green-lighting of a pilot project after years of debate drew a swift outcry from
environmental groups, who warned of unintended consequences.
One group condemned tle plan as a public 'Jurassic Park experiment".
Activists wam ofpossible damage to ecosystems, and the potential creation of hybrid,
insecticide-resistant mosquitoes.

Gctty lFa9.5
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But the company involved says there will be no adverse risk to humans orthe
environment, and points to a slate of government-backed studies.
o Would it be wronglasradicale-Easquito€s?

. Florida polls-tpll-ancM-mosquitoes

. Is the world ready_iorGM_animale?
The plan to release the mosquitoes in 2021 in the Florida Keys, a string ofislands,
comes months after the modified mosquitoes were approved by federal regulators.
In May, the US Environmental ABenry granted permission to the Briush-based, US-
operated company Oxitec to produce the genetically engineered, male Aedes aegypti
mosquitoes, which are known as OX5034.
Aedes aegypti mosquitoes are known to spread deadly diseases to humans such
dengue, Zika, chikungunya and yellow fever.

AbioloSist in Braztl releases mosquitoes to coErbat a Zlka outbreak



Only female mosquitoes bite humans because they need blood to produce c'ggs. So the
plan is to release the male, modified mosquitoes who will then hopefilly breed with
wild female mosquitoes.
However the males carry a protein that will kill off any female offspring before they
reach mature biting age. Males, which only feed on nectar, will survive and pass on tht:
genes.

Over time, the aim is to reduce the population of Aedes ae8ypti mosquitoes in the a rea

and thereby reduce the spread of dlsease to humans.
On Tuesday, officials in the Florida Keys Mosquito Control District (FKMCD) gave final
approval to release'/50 million of the modrfied mosqurtoes over a two-year period.

The plaD has nrany critics, includinB r)early 24O,O0O people who signed a petition ot'l

Change.org slamming Oxitec's plan to use US states "as a testing ground for these

mutant bugs".

According to Oxitec's website, tie company has found positive results conducting field
trials in Brazil. It also plans to deploy them in Texas beginning in 2O21 and has gained

federal approval, but not state or local approval, according to reports.
ln a statement denouncing the project, environmental group Friends of tlre Earth said:
"The release of genetically engineered mosquitoes will needlessly put Floridians, the
environment and endangered species at risk in the midst of a pandemic."
But an Oxitec scientist told AP news agency: "We have released over a billion of our
mosquitoes over the years. There is no potential for risk to the environment or
Irunrals".
The Aedes aegypti is invasive to southern Florida, and are commonly found in urban
areas where they live in standing pools ofwater. In marly areas, including the Florida
Keys, they have developed a resistance to pesticides.

You mi ht also be interested in:

Whv isthis Afncan villasel€ttlnc mosouito€s in?

Would it be wrong to eradicate mosquitoes?
'Hacked' mosquitoes to be released in village

EtrE
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lmportont Updotes on Locolly Acquired tVolorio
Coses ldentified in Florido, Texos, CInd N/orylond

Distributed via the CDC Heatth Atert Network

August 28, 2023.2:15 PIV ET

CDCHAN-0O496

Summary

The Centers for Disease Controt and Prevention (CDC) is issuing this Health Atert Network (HAN) Heatth Update to share

new information with ctinicians, pubtic heatth authorities, and thc pubtic about Locatl.y acquired mataria cases identified in

the United States. On August 18, 2O23. a singte case of tocatly acquired mataria was reported in Marytand Z in the

NationaI Capitat Region. Tl']is case was caused by the PLasmodium falciparum (P. falciparum) species and is unretated to the

es involving [oca[ transmission of PLasmodium vivax (P. vivax) malaria in Ftorida and Texas described in the HAN Heatth
,isory 494 issued on lune 26,2023. As an update to that report. to date, Ftorida has identified seven cases and Texas

has identified one case of localty acquired P vivax malaria, but there have been no reports of [oca[ transmission of malaria

in Ftorjda or Texas since midJul.y 2023.

P. falciparum malaria can rapidty cause severe ittness and even death if not quickty diagnosed, therefore rapid diagnosis and

treatment is imperative. ln addition to routinety considering mataria as a cause of febrite i[tness among patients with a

history of internationaL travel to areas where malaria is transmitted, ctinicians shoutd consider a mataria diagnosis in any
person with an unexplained cause of fever, regardtess of their traveI history. The risk to the U.S. public for locaL[y acquir ed

mosquito-transmitted malaria remains very [ow. The most effective way to prevent mataria in the United States is for
traveters to malaria-endemic areas to take appropriate steps to prevent acquiring mataria while traveLing-incIuding taking

medications to prevent ma(aria-and ensuring early diagnosis and treatment of imported cases of ma[aria and preventing

mosquito bites.

Background

CDC is cotl.aborating with the MaryLand Z Department of Health on the investigation of a singte case of locatly transmitted
aLciparum malaria identified in the NationoL Copitct Rcgion thi5 month. This follows the identification of two states'

elated episodes of local transmission of malaria-seven cases of P ylyax within ctose geographic proximity in Ftorida E] ,

with the last case identified in midJul,y 2023, and one case of P yiyax in Texas E inJune 2023. ALL patients received

This is an official

HEALTH UPDATE
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treatment and are improving ctinicatly. Surveittance for additionaI cases of mataria, as wetl as mataria-related mosquito

survei[anc. anal control, wil[ continue in all three states for a period of I weeks followinO thp mn<t rprpnt.asp in pe.h

.iate.

Before this year, locatLy acquirad mosquito-borne malaria had not occurred in the United States since 2003, when eight

cases ot locatly acqared P. wvax malaria were identifled rn Patm Beach County. FL (1). Despite recent cases. the risk of

Localty acquired mataria remains very low in the United 5tates. I loweyet, Anophclcs mosquito vcctors, found throughout

r r rar ry r egiur rs of tl re luur rtr y. ar e capabte of transnritting mataria if they feed on a malaria -infected person (2). Thc ri5k of

rlrJtJria tran5miSsion i5 higher in areas where locaI climatic conditions altow the Anopheles mosquito to survive during most

of or the entire year and in locations with travelers trom mataria-endemic areas. ln addition to routinely consrdenng matana

as a catrse ,,,l- febr ite iltr ress arr r,,ng pati{.nts with a history of internationat traveI to areas whcrc motario is trontmitted.
clinicians shoutd consider a mataria diagnosis in any person with an unexplained cause of fever, regard[ess of their traveI

history. particutarty in patients with new anemia or thrombocytopenia. C[inicians practicing in areas of the United States

where locatty acquared mataria cases have occurred shou[d fotlow guidance from their state and locaI heatth departments.

Prompt[y diagnosing and treating peopte with malaria can prevent progression to severe disease or death and [imit ongoing

transmission to local AnopheLes mosquitoes. lndividuats can take steps to prevent mosquito bites and controt mosquitoes at

home to prevent mataria and other mosquito borne ittnesses.

Mataria is a serious and potentiatty fataL disease transmitted through the bite of an infective femate anophe[ine mosquito.

,lgh rare, mataria atso can be transmitted congenitally from mother to fetus or to the neonate at blrth, through bLood

' sfusion or organ transptantation. or through unsafe needle-sharing practices. Ma[aria is caused by any of five species of
protoToan narasite ofthe qenttr, Pla.modium. P fal.inentm, P. vivax, P, malariae, P ovaLe, ot P. knowlcsi, Wotldwidc. morc

than 240 mittion cases of mataria occur each year (95olo in Africa). A[most a[[ cases of mataria in the United States are

imported and occur in peopte traveling from countries with mataria transmission, many from sub-Saharan Africa or South

Asia. Before the COVID-19 pandemic. appro,(imatety 2,000 cases of mostty tr8vet-retated mataria were diagnosed in the

United States each year; approximatety 300 peopte experienced severe disease (most P fatciparuml, and 5 to 10 peopte

with ma[aria died yearLy (3). Most imported cases of mataria in the United States are diagnosed among travelers during

summcrnnd carty fotl seo'on5. ln 20?3, CDC expccts intcrnntional travet hy l] s rcsidpnts to incrcase to pre-COVID-'19

pandemic tevel.s (4).

CtinicaL manifestations of mataria are non-specific and may inctude fever, chitls, headache, myatgias, and fatigue. Nausea,

vomiting, and diarrhea may atso occur. For most people. symptoms begin 10 days to 4 weeks after infection, a[though a

person may feel itl as early as 7 days or as late as 1 year after infection. lf not treated promptly, mataria may progress to
severe disease, a life-threatening stage in which mentaI status changes, seizures, renaI fai[ure, acute respiratory distress

syndrome, and coma may occur. Mataria in pregnant peopte is associated with high risks of both maternaI and perinatal

rorbidity and mortalily. P falciparum and P. knowLesiinfedions can cause rapid[y progressive severe itlness or death, whiLe

)ther species, incl,udinq P vlvax are less tikety to cause severe disease. Laboratory abnormalities can inctude anemia,

t, ., ombocytopenia, hyperbitirubinemia, and etevated transaminases, varying from normat or mi[dLy al.tered in uncompticated

disease to very abnormaI in severe disease. P v/vax and P oyale canremaindormant in the liver. Such infections require

additionat treatment; faiture to treat the dormant hepatic stages may resutt in chronic infection, causing retapsing episodes.

Retapses may occur after months or even years without symptoms.

Malaria is a medicat emergency and shoutd be treated accordingty. Patients suspected of having mataria shoutd be

urgentty evaluated in a facility that is abte to provide rapid diagnosis and treatment as soon as possible, within 24
hou16 of th. patient's prescntation. Order microscopic examination of thin and thick btood smears and a rapid diagnostic
test (RDT), if avai[ab[e, to diagnose mataria as soon as possibte. Hospitats shoutd have a ptan to rapidty diagnose and treat
ma[aria as soon as possibLe, within 24 hours of the patient's presentation. Key recommendations on treatment are be[ow.

AdditionaL information on diagnosing and treating mataria, inctuding detaits of treating the dormant liver stages caused by

certain species of Plasmodium,is available on the CDC website.

Recommendations for Clinicians

Consider the diagnosis of mataria in any person with an unexp[ained cause of fever, regardless of internationaI travel
history, particutarly if they have been to areas with recent localty acquired mataria.
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Routinety obtain a travel history and consider rnalaria in a syl,]rptonratic person who travclcd to an .rrLra willr nr,rlari:r in

the weeks to months nr.cedin0 symptom onsei

lreatment recommendatlons for matarla vary by specres irrd sevefl Ly. PLedslj reler [u C D( '. l"lotar r., []ii,rl ,.:,'i., ;i rlJ

Trcitftrcnt GLlidetines for U.S. Ctinicians for specific detailed instructions.
o Mataria ts a medicaI emergency. lt not diagnosed and treated promptty. ittness may progress to severc disease. a

Life-threatening stage, in which mentaI status changes, seizures, renat taiIure. acute respiratory distress

syndrome, and coma may occur. An atgorithm for diagnosis and treatment of mataria is avaiLable here E .

o Patients suspected of having mataria shoutd be urgentty evaluated in a tacrlrty. such as an emergency clepartment

abte to provide rapid diagnosis and treatment as soon as possibte, within 24 hours of the patient's presentation.

o Order micro.,copic cxnmination of thin ond thick btood smccrr and a rapid diagnostic test (RDT), if available, to

diagnose malaria as soon as possib[e.

. "BinaxNOWrM Malaria," a mataria RDT, is approved for use in the United States. RDTs are less ser']sitive tl'ran

microscopy and cannot confirm each specific species of the mataria parasite or determine the parasite

density.

. Therefore. microscopy shoutd atso be obtained in coniunction with an RDT as soon as possible.

o lf bLood smears or RDT are positive and species determination is not available, antimatariaI treatment effective

against chtoroquine-resistant P falciparum fiusl be initiated immediatety.

o Artemether-[umefantrine (Coartem@) isthe preferred option, if readity avaitabLe. forthe initiat treatment of

uncomplicated P. faLciparum or unknown species of ma[aria acquired in areas of chtoroquine resistance.

Atovaquone-proguaniL (MaLarone@) is another recommended option. P v/vax infections acquired from regions

other than Papua New Guinea or lndonesia shoul.d initiaLty be treated with chtoroquine (or hydroxych[oroquine).

' lV ar Lesur rate is Llre lir sl.-l.i|re clruq for treatmcnt of scvere mataria in the United States- Artcsunatc for lnjcctionrM,

manufactured by Amivc:. is approvcd by thc FDA for treating gevere mataria and is commerciaUy avaitable. More

ill[,.,r rr',;ti,:'n i,tr l]i,w tn e.qr IirF l\/ artF<r rn^tp in thF I Ini]prl qtatPs ren h. fot lnd hcrc

" Species determination is important because P vivax and P ovale canremaindormant in the liver and require

additionaI anti-relapse treatment faiture to treat the dormant hepatic parasites may resu[t in chronic infection

with rel.apsing episodes. Re[apses may occur after months or even years without 5ymptom5.

After an urgent infectious disease consu[tation, if there are sti[[ questions about diagnosing and treating mataria, CDC

mataria ctinicians are on cat[ 24Il to provide advice to healthcare providers. Additionat contact information can be

found here.

Suspected or confirmed loca[ty acquired mataria is a pubtic heatth emergency and shoutd be reported immediate[y to
your state, territorial, locat, or tribal. heatth department Pi . lmported (or trave[-associated mataria) is also reportabte

in al.t states through routine reporting methods.

Discuss traveI plans with patients; prescribe a CDC-recommended mataria chemoprophytaxis regimen and discuss

mosquito bite prevention for those traveling to an internationaI area with mataria; encourage patients to adhere to the

regimen before, during, and after travel.. Mataria chemoprophytaxis is not needed for domestic traveI at this time.

Recommendations for Hospltals and Laboratories

Have malaria diagnostic tests avaitabte (bl.ood smear or BinaxNowrM rapid diagnostic test [RDT fl ] foLl.owed by btood

smear) and ensure that qualified personnet who can perform and interpret these tests are always availabte.
o lf malaria btood smear or RDT results are not readity avaitabte, refer patients for whom malaria is suspected to a

higher [eve[ of care for prompt evaluation for mataria.

o Bench aids for btood smear preparation, staining, diagnosis, and ca[culating the percent parasitemia are avaiLabte

here.

Stock lV artesunate (Artesunate for lnjection )or have a plan in ptace for emergency procurement.
o More information on how to acquire lV artesunate in the United States can be found here.

Stock artemethcr [umcfontrinc (Coartcm@), thc first-tinc drug in the Unit€d Stat€s for most cases of uncompticatpd P

falciparum ot unknown mataria species. Atovaquone-proguani[ (Matarone@) is another recommended option.

Recommendations for Publ,ic Heal,th Officiats
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*. Pubtic heaLth officiats who are concerned about potentiaI cases of toca[(y acquired malaria should contact CDC's

Mal.aria Branch (malariac).d. (lov; 77O-4Ag 778A]|duflng regutar business hours or CDC s Emergency Operations

Center (eocreport@ cdc.govt 77O- 488-7100) outside of regutar business hours for assistance with recommendations

.Jrrd Le!Linq.

. Consider the foltowing strategies for rapid identitlcation, prevention, and controt:

o Ptr,vid,: ,td(|..tltinn tn .nmmrnitiFc t., prcvani moc.lrito-hornp illnpts, including how to prcvcnt mosquito bitc5.

o Support ctinicians to identify hospitals that can rapid[y diagnose and treat mataria.

o Outreach to communities to provide education on the importance of precautions for malaria and other diseases

L)cfore travplinrJ intcrnalinnally to an area whprc malaria occllrs.

, Perfornt trtosquito sutvei[tance arrd conLtoI aeLiviLies.

. ln areas eI lliglrt,r risk lor lrx al rrralaria lrarrsrrrissirrri or wilh higlrcl nunlbcrs of cascs of imported mataria. consider

o Assessing capacity of hospitats and [aboratories to rapid[y diagnose and treat ma[aria. This shou[d inctude the

abiLity to rapidty acquire and provide treatment (See Recommendations for Hospitals and Laboratories).

o Coordinating with mosquito controI programs to enhance mosquito surveiltance.

Recommendations for the Publ.ic

. lf you have traveled to an area where mataria occurs and devetop fever, chitts. headache, body aches. and fatigue. seek

.. 
medicaI care and tet[ your heatthcare provider that you have traveted.

. Take steps to prevent mosquito bites and control mosquitoes at home to protect yoursetf from any mosquito-borne

i[[ness.

. Before you travel, learn about the heatth risks and precautions for malaria and other diseases for your destination. lf
you are traveling internationatty to an area where mataria occurs, talk to your heatthcare provider about medicines to
prevent you from getting mataria, and strategies to prevent mosquito bites.

For More lnformation
MaLaria Prevention, Diagnosis, and Treatment

. CDC -Treatment of Malariar Guidetines for Clinicians (United States)

. CDC - DPDx - Diagnostic Procedures

. Mal.aria - CDC YeLtow Book 2024

. CDC - Mataria lnformation and Prophytaxis. by Country

. CDC - Parasites - Continuing Education - Mataria 1O1 for the Heatthcare Provider

CDC - Mataria - Traveters - Risk Assessment

Mosquito-Borne Disease Prevention

. Prevent Mosquito Bites - tvlosquitoes I CDC
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The Centers for Disease Control and Prevention (CDC) protects peopte's heaLth and safety by preventing and

controLlinq diseases and iniuries; enhances health decisions by providinq credible information on critical health issues;

and promotes healthy living thtough strong partnerships with local, natpnal and tnternat@nal organEatons.
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Human papillomavirus and
ca ncer
5 \Iarch 2(12{
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Key facts
. Hunran papillomavirus (HPV) is the name of a group of 200 known viruses. Thcy do not cause

concerns in most people, but infection with some high-risk types is common and can causc genital
watts or cancer.

. In 90% of people the body conrols the infection by itself. Persistent HPV infection with high-risk
HPV types is the cause of cetvical cancer and is associated with cancers of the vuh'a, vagina,
mouth/throat, penis and ants (1).

. ln 2079, HPV caused an estimated 620 000 cancer cases in women and 70 000 canccr cascs in rnen
(1).

. Prophylactic vaccination against HPV carr prevent these cancers. In addition, HPV-screcniug and
treatment of pre-cancer lesions is an effective way to prevent cervical cancer.

Overview
Human papillonravirus (HPV) is a common sexually transmitted infection. Almost all sexually

active people will be infected at some point in their lives, usually without symptoms.

HPV can affect the skin, genital area and throat.

Condoms help prevent HPV but do not offer total protection because they do not cover all

the genital skin.

HPV usually goes away on its own without treatment. Some HPV infections cause genital
rrts. Others can cause abnormal cells to develop, which go on to become cancer.



ncers from HPV can be prevented with vaccines.

The vaccine does not contain any live virus or DNA from the virus so it cannot cause cancer

or utlrer HPV-related illrresses. Tlre HPV vaccine is not used to treat llPV infections or

diseases car.rsed by HPV hut instead to prevpnt the development of cancers.

Currently, cervical cancer is the only HPV-caused cancer for which screening tests are

available. Screenlng tests are used to check for disease when there are rto syrtlptonts. The

goal of screening for cervical cancer is to find precancerous cell changes before they

become cancer and when treatment can prevent cancer from developing. Screening for
cervical cancer is an important part of routine health care for people who have a cervix.

This includes women and transgender men who still have a cervix.

Cervical cancer is the most common type of cancer caused by HPV other less common
ncers affecting men and women, including anal, vulvaI vaginal, mouth/throat and penile

-ancers.

Scope of the problem
The hlghest prcvalcncc of ccrvical HPV among women is in sub-Salraran Akica (24o/o),

followed by Latin America and the Caribbean ('16026), eastern Europe (14o/o), and South-East

Asia (140/6) (2). Prevalence in men is highly variable based on sexual trends.

Evidence showed that prevalence of the virtrs is higher among women living with HIV men

who have sex with men, immunocompromised individuals, people with co-infection with

other sexually transmitted infections (STI), people who receive im munosuppressive

medications and children who have been through sexualabuse.

obally, it is estimated that 620 000 new cancer cases in women and 70 000 new cancer

cases in men were caused by HPV in 2019 (7). Cervical cancer was the fourth leading cause

of cancer and cancer deaths in women in 2022, with some 660 000 new cases and around
350 000 deaths worldwide (3). Cervical cancers account for over 907o of HPV-related cancers

in women (7,).

The highest rates of cervical cancer incidence and mortality are in low- and middle-income
countries. This reflects major inequities driven by lack of access to national HPV vaccination,

cervical screening and treatment services, and social and economic determinants.

Symptoms
Most people will not have any symptoms from an HPV infection. The immune system

ually clears HPV from the body within a year or tvvo with no lasting effects.
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me HPV infections cause small rough lumps (genital warts) that can appear on the

, -qina, per-ris or- anus and rarely the throat. They may be painful, itchy or bleed or cause

swollen glands.

HPV infection that does not go away on its own can cause changes to cervical cells, which

lead to precancers that may become cervical cancer if left untreated. It usually takes 15-20
years for cervical cancer to develop atter HPV infection.

The early changes ln cetvlcal cells and precancers mostly do not Lause synrptorrrs.

Symptoms of cervical cancer may include bleeding between periods or after sexual

intercourse or a foul-smelling vaginal discharge. These symptoms may be due to other
diseases. People with these symptoms should speak to their healthcare provider.

orevention

Being vaccinated is the best way to prevent HPV infection, cervical cancer and other HPV-

related cancers. Screening can detect cervical precancers that can be treated before they
develop into cancer

HPV vaccines should be given to all girls aged 9-14 years, before they become sexually
active.

The vaccine may be given as 1 or 2 doses. People with reduced immune systems should
receive 2 or 3 doses. Check with your healthcare provider to determine what is best for you.

Using condoms during sex is an important way to prevent HPV infection. Voluntary male

circumcision also reduces the risk of infection. Being a non-smoker or stopping smoking
reduces the chances of developing persistent HPV infection.

, -sting cells from a womanS cervix for HPV is used to screen women for cervical cancer.

Women should be screened every 5-10 years starting at age 30. Women living with HIV

should be screened every 3 years starting at age 25.

After a positive HPV test (or other screening method), a healthcare provider can look for
changes on the cervix or precancers that could develop into cervical cancer if left untreated.
Treatment of precancers prevents cervical cancer Precancers rarely causc symptoms, which
is why regular screening to check cervical health is important.

Learn more about vaccination of boys and older age groups: WHO position paper



reatment
There is currently no treatment for HPV infection. Treatments exist for genital warts,

cervical precancers and cervical cancer.

Non-cancerous genital warts and precancerous lesions in the cervix, vagina, vulva, anus or
penis can be removed or treated by ablation (freezing or heating) or with surgery.

Currently, cancer of the cervix (cervical cancer) is the only HPV-caused cancer for which
screening tests are available.

Treatments for cancers caused by HPV (including cervical cancer) are more effective if
diagnosed early. Treatment should begin quickly after diagnosis.

arn more about cervical precancer treatment here: WHO fact sheet on cervical cancer

Management pathways for invasive cancer care are important tools to ensure that a patient
is referred promptly and supported as they navigate the steps to dlagnosis and treatment
decisions. A multidisciplinary team should ensure diagnosis and staging (histological
testing, pathology, imaging) takes place prior to treatment decisions which could include
surgery radiotherapy and systemic therapy such as chemotherapy. Treatment decisions
should be in line with national guidelines and interventions should be supported by holistic
psychological, spiritual, physical and palliative care.

As low- and middle-income countries scale-up cervical screening, more cases of invasive

cervical cancer will be detected, especially in previously unscreened populations. Therefore,
referral and treatment strategies need to be implemented and expanded alongside
preventior'r seruices.

Qrro response
Giving the global public health burden of cervical cancer caused by HPV the World Health
Assembly (WHA. 73.2) adop ted the Global strateqy to accelerate the elimination of cervical

cancer as a public health problem with the following targets:

. 90Yo of gids frrlly vaccinated with HPY vaccine by age 15;

. 70Yo of womcn are screened with a high-performance test by 35, and again by 45 ycars of agel and

. 90Yo of womcn identified with cervical disease receive treatment (90ok of women with prc-cancer
treated; 900% of women with invasive cancer managed).

Prevention of HPV-associated precancer and cancer is also a key element of WHO's Global

health sector strateqy on, respectively, HIV hepatitis and sexually transmitted infections,
22-2030 and the resolution WHA74.5 (2021) on oral health includes actions on



7vr.,
. outh/throat cancers.

The jointwork of the WHO at global, regional and national level, alongside UN sister
agencies delivers to:

f. increase political commitment to formulate policy and support implementation
2. offer contextualized technical assistance, lessons learned and best practices
3. develop notms and standards based on latest evidence
4. lead the global health ecosystem to achieve the targets and improve quality of care.
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C)Benefits and harms of the human
papillomavirus (HPV) vaccines: systematic
review with meta-analyses of trial data
from clinical study reports
Lars .lorclenscn) , Pc'ter (. G(rlTsche''3 and Totn Jeffersonl'

' Co.rsprcnden(p ltaalccch(.1ne dI
'Nordl( Co(hran€ Cenne. Riqshospiralet 781l. Tagensvel 22, 2200

Copenhagen, Denmark
tull l6r of aurhor rnforrEnon is ava]able at the end of rhe an (le

Abstract

Obje(tive: To assers the beneflls and harms <rf (hc human paprllomavrtus (t lP\4 va(cines.

Data sources: Clin cal study repons obtained from the [r](opean Mcdicrnes Agency and GlaxosmithKline from

2Ol4 to )011.

Eligibility criteria: Randomrsed trials th.rt compared an llPV vacclne with a placebo or aclive comparator in

lrealtlry particiF,ants of all ages

: Appraisal and synthesis: Two researchers extracted data and judged risk of blas with the Cochrane tool (vetstott

20ll). Risk ratio (BR) estirnates were pooled using rarrdom-effects meta analysis

I Ortaorn"t, Clinically relevant outcomes in intention to treat populalions-including HPV-related cancer plecursors

irrespective of involved llPV rypes, treatment procedures and serious and genetal harms.

Results: Twenry-four of 50 e|qrble clinical study reports were obtained with 58,412 pages of 22 trials and 2 follow-

up srudre5 including 95,6/0 participants: 79,102 females and 16,568 males age 8-72:393,194 person years; and 49

months mean weighted folow-up. We judged all 24 studles to be at high risk of bias. Serious harms were

incomplerely reported for 72% of participants (68,610/95,670). Nearly all control panicipants received active

compararors (48,289/48,595,99%) No clinlcal study repon included complete case report forms At 4 years foliow-
up, the HPV vaccines reduced HPv-related carcinoma in situ (367 in the HPV vaccine group vs.490
in lhe comparator group, RR 0.73 [95% confidence interval, Cl, 0.53 to 1.0O], number needed to vaccinate [NNV]
38/, P- 0.05, i = 67ck) and HPv-related lreatment procedures (lOlB vs. 1416, RR 0.71 [95% Cl 0.63 to 0.80], NNV 75,

P < O.OOOOI, /' - 45%). The HPV vaccines increased serious nervous system disorders (explorato(y analysis /2 vs. 46,

RR 1.49 {l.02 to 2.l61, number needed to harm [NNH] 1325, P = 0.04a, P - @k) and general harms (13,248 \/s. 12,394,

RR l.O7 (95% Cl L03 to LI ll, NNH 51, P= O.OOO2, l'1 =77%) but did not significantly increase fatal harms (45 vs. 38,

RR l.l9 t95% Cl 0.65 to 2.191, P = 0.58, /'? = 3O%) or serious harms (l404 vs. I357, RR 1.01 195% Cl O.94 to 1.081, P =
0]9. l'1 = @o).

(ConiinLJed on next paqe)

o Tle Aurho(s) 2020 Op.n A((.rr Th! anicle is disvibuted under lhe rerms of lh€ Creanve Commons Au,ibuion 4.0
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Conclusion: Al .1 year5 lollo!v-Lrll, the I ll'V v.r(crnes detleased I ll'V-related canccr prccur3orr and tlcJlmcnl ploccdurcl,

but lncrea5cd serious neryous 5ysteft) disorders (exploratory analysis) and general harrns. As the included trials were

prLn arily dcsrgned to assess beirefits anC were not adequately designed to assess harms, the extent to which the HPr'

vaccines' benefits outweigh their harms rs unclear. Lrrnited access to clinical study repons and trial data with case report

for.ns prevented a thorough assessment.

Systematic review registration: CRD42O1/056093. Our systematic review protocol was registered on PROsPERO in

lanuary 2017: hnps//w!..\.r' crd yorLa..uk/Pl.i()SPEI]Ot ILES/56093_PROI OCOL-201 70030 pdf. Two protocol amendrnents
were registered on PROSPEROon November 2017i hdps //ww1N crd.york.ac.u k/PROSPE ROFILES/56093-PROTOCOL

2017t I l6 pdf. Our index of the. HPV vac.ine studies was published in Systematic Reviews in January 2018: hnps/,/doi.

o rql I O I I 86/s I 3(y1l-01 8-0675-2 A desc riptior r of the challenges obtaining the data was published in September 2018:

httr)5 //doi orq/10 I I 3b,/brrl 1,.1694

Keywords: Human papillomavirus vaccrne, Systematic review, Meta-analysis, Randomised clini(al trial and Clinical study

lntroduction
The approved human papillomavints (Hpv') vacclnes-
Gl^"SrniLhl(lirrc's Cervarix" and Merck 5harp and
Dohme s Gardasil- and Gardasll 9' are consldered
sale and ellective u-31. liecent evidence suggests that
the va.cinps have significant and long-lasting effects
(>12years) on servical cancer [4, 5], L,cttcr effpctive-
ness when vaccinated below the aplc ol 17 [6], and
sre possibly able to srrbstantially reduce the global
incidence of cervical cancer [7]. However, there are
imlortant rnccrtaintips regarding hoth the henefits
and harms of the vaccines.

Uncertainties of the benefits of the HPV vd((ires
The HPV vaccines' regulatory approvals were mainly
based on per-protocol populations and surrogate out-
comes of HPV-related lesions, e.g. 'cervical intraepithelial
neoplasia or worse' (CIN2.) infeaed with an HPV
vaccine-specilic HPV tlpe, such as HPV types 16 and 18

that are associated with the maiority of HPv-related can-
cers 18-101. It was considered unfeasible and unetlical to
use HPV-related caacer as the primary outcome [11, l2],
since it tales many years for cancer to dwelop after an
HPV infection ard also because cervical screening is an
establ.ished secondary prevention method that leads to re-
moval of precancerous lesions before they become cancer-
ous. Up to 15% of HPv-related cervical cancers may not
contain HPV [13], but HPV may be identified in more
cases witi newer and more sensitive analy,sis methods

[14]. HPV-related lesions are often infected with more
t}lan one HPV t)?e, some of which may not be targeted
by the vaccines [15]. This makes it impossible to assess

which HPV q?e caused the lesion. The regulatory vaccine
epprovals were not based on HPv-related lesions irre-
spective of HPV tyf'e in intention to trpaf poprlations,

and factors such as antigenic changes and herd immunity
may be imporLa[L it tlre lutrg-tcrrrr pErsptctivt, as the aP-

provcd HPV wccinc6 only torgct up to 9 ol th€ 25 HP\/
Lypes corrsllerttl urrct-,gcrri- [l].

Un(ertalntlcs of tlre harnrs of tlte HPV vacchres

A Cochrane leview from 2018 J3'l und Nost lartc cPl
demiological studies [16-20] did not find serious or
genelal harms associated with the HPV vacclnes. The
Cocfuane review was mainly based on iournal publi-
cations that often ar:e lnfluenced by reporung bias

I2l-241, and epidemiological studies are influenced by
confounding [25].

Acknowledged rare serious harms include araphylaxis
and syncope [8-10]. Some casc studics havc rcponcd
rare neurological harms such as postural odhostatic
tachycard.ia syndrome (POTS) [26,27] and complex re-
gional pain syndrome (CRPS) [28]. Cluster analyses of
indMdual case safety reports from the World Health
Organisation's ('WHOS) VigiBase' revealed additional
harms-often serious in nature-that overlapped with
the symptomatology of POTS and CRPS {291. Although
the European Medicines Agency's (EMA) investigation
of POTS and CRPS did not find an association with the
HPV yacciaes [2], EMA's investigation was based on t}le
HPV vaccine manufacturers' own assessments [30], and
about 30 cases of POTS and CRPS were not recognised
in the HPV wccine manufacturers' trials [3], 32]. Other
reported rare ha.rms have included chronic fatigue syn-
drome (CFS), Guillain-Barrd syndrome (GBS) and
premature ovarian failure (POF) 133-351.

Addresslng the uncertaintie5 of the HPv vaccines
To address thc rrn.crtalnties of the benefits and harlrrs
of the HPV yaccines, we conducted a systematic review
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L!itlr rreta-aualybcs uI Lrial dattr frurrr elirrical stuLly rr-
ports. As of July 2017, about one tiird of the HPV vac

cine studies had not been published and study results
were not posted for about half of the completed studles
on ClinicalTrials.gov 1361. Therefore, we based our
review oll study plogronDrcs in ordcr to idcntify oll tri
als l36j and on clinical study reports [37], as these re-
ports provide vastly more information about a study
than a corresponding iournal publication 121-24).

Methods
Search strategy and study eligibility
Using a six-step process, we constucted and published an

index of the HPV r"accine study prograrrunes [36] that in-
duded 206 comparative prospective studies (see Fig. l).
Two researchers (LJ and TJ) conducted the six steps that
induded searches of trial registers, joumal publication data-
bases and correspondence with regulators and HPV vaccine
manufacturels. It was not feasible to account for duplicate
entries, as we indened studies and searched databases that
used different IDs for a unique study (e.g. regster ID, studv
prograrnmc ID, monulbcturcr ID snd publication ID) 1116l.

ln May 2014, wc rcqucstcd thc study programmes' cor-
respondlng clinica.l study reports from the Europeitr JVIed-

icines Agency (EMA via its policy 0043) and obtained
those reporls dral were freely arrailable on GlaxoSmithK-
linc's or inc trisl rcgistcr. Wc did not rcquest clinical
study reports from the manufacturers, as this would limit
our abi.lity to use and share the data [38]. In ]anuary 2017,
we registered our systematic review protocol in PROS-
PERO (lntemational prospective register of systematic
reviews): CRD42017056093 [37].

Ve included those tria.ls and thet follow-up studies of
the 206 comparative studies from our index that were
randomised clinica.l phase II, III or IV trials. We aimed
to include studies for which we obtained industry clin-
ical study reports or similar non-industry reports. ln the
event of no clinical study report being avai.lable (for an
otherwise eligible trial), we did not include data from
the trial publication. We also aimed to include periodical
safety update reports, PICO criteria (participants, inter-
ventions, compadsons and outcomes) were used to
select trials that compared an HPV vaccine with a pla-
cebo (normal saline) or active comparator (adiuvant or
non-Hl,V vacche such as a hepatitis v-accine) in healthy
participants (see Additional ile l for our PRISMA
checklist).

Data extractlon and rlsk of bias assessment
One researcher performed trial selection and data
extraction (L)); a second researcher (Tf) checked the se-
lection and extraction; a third researcher (PCG) arbi-
trated. Cochrane's tool (version 2011) was used for risk
uf bias assesslne[ts [25].

OutLUllrc d]5E55rlcl|t
\)(c assessed tlrt, folllving primary outcomes: all-cause
mortality, deatls fronr and incidence of HPV-related can-

cers) rncrdencc of histologically con6rmed carcinoma in
situ and moderate intraepithelial neoplasia, fatal harms,
scrious horms and hcrmc of 6pcci3l interect (a-naphyh-tis,

chronic fatigue syndromc [CFS], complcx rcgional pain
syndrome [CRPS], Guillain-Barre syndrome IGBS],
postural orthostatic tachycardia syndrome [POTS], pre-
mature ovarian failurc [POF] and syncope). Histological
outcomes were assessed irrespective of which HPV qpes

Secondary outcomes included HPV-related external
genital lesion$ and referral procedures, new onset dis-
cases (reported in the included clinical study reports as

'medical)y significant conditions' and 'new medical his-
tory') and general harms (reported as 'solicited', 'unsoli-
cited' and 'systemic adverse events'). Ve did not
consider c,.tological, serological or virological outcomes
or local harms due to their lower clinical importance.

The clinical study reports included over 3000 diffelent
rypcs of harmr that wcrc cla*sificd with N'tcdDRA (Mcd-
ical Dictionary lor Regulatory Activitics) prcfcrrcd tcrms.
The Larrrrs were uflcrr irreurrrpletr:ly aitd hctctogcncously
reported (see Table l). We extracted and assessed all indi-
vidual harms classified with MedDRA-preferred terms.
We performed meta-anal)fci for thc fiyc most commonly
occurring fatal and serious harms, the five fatal and ser-

ious harms that the HPV vaccines increased the most and
the five fatal and serious harms that the HPV vaccines de-
creased the most. For new onset diseases and general

harms, we performed meta-analyses for the three most
common, increased and decreased harms for each cat-
egory ('medicdly significant conditions' and 'new medical
history'; and 'solicited', 'unsolicited' ard 'systemic adverse
events'). MedDRA-preferred terms and total harrns were
reported as the number of participants with one or more
harms over the tota.l number of participants.

To check for possible harm clustering on an organ sys-

tem level, wc meta-analysed the MedDRA-preferred
terms in their respective system organ classes (for ex-
ample, the MedDRA-preferred terms 'dizziness', 'pain'
and 'syncope' were part of and therefore included in the
MedDRA system organ class 'nervous system disorders').
Only Merck clinical study reports included aggregate
numbers lbr participants with NledDttA system organ
class harms, and only for new onset diseases ('new med-
ical history') and general harms ('systemic adverse
events'). For all GlaxoSmithKline clinical study reports
and for serious harms for Merck clinical study reports,
we pooled MedDRA-preferred terms in their respective
system organ classes. A participant could potentially be
included more than once in a separate analysis (e.9. if a

participant experienced a serious 'headache' and scrious



fiat

:S"qS

ft:5 (ozoa) t//.atr'du )D,].ua)rAS la l, ursu,rbrof

peleiP^a saplJa alprus Jo laq(un! an =N (spcn ltiw :t9€l) 'lp la r,rsoa6tor )rr pualD uolcrglsssl)
puE r.ro',npu! rno ot 6u!pro>! pJgAUJp! JrJ./\ sJlprus xls prpu q o 

^I'(Z 
puc L ldrrpudddv {9tl) lc & ursl.Dorot dr5 9 or t !d.{! u! IrrulpuJl

saq)reas pup rouapuodsero) a{} uo sltplap ,oJ s]lodar 
^pn$ 

Ie,tulP p uorsnl)ur ell Jo !eq)r\ou saJD)e^ AdH eql ro sureq pue qgarag I .6ll

i:fdrls

1I =N lrsg)

!z { :ts9)
Z =N :p.l!uru.lAaou.rd 'Z

. :N lD.!. r -iu e
9l $r Fr .teplxi roN '!
it =N :pa(.iduo, loN ',
I:N:. glidD,roN 'C

s:N rll'(hori ioon q z
tz rN )o|',rdaor etqdldt 't

:4lEl'q@a

:sarnls Insnpu@u r.pnt.x!

I.N :p.rtuu,.r A.,ir.lDd .
c =N :,$.its i -!rd t

0a -N rpaut9s!, rox I
Or -r{:p.l.du6loN t
E =N 

'-n.rlr6 rr{ r
E :N:lu.dourd.tq6||.r 'a
ar =N,urr! @uJ ,tq'6rldt a.mlJl'EIlttSEgA

,s.rpfi r 
^rls.A)t 

p.p.r.x?

txscl .qDtqlusorqc

EA4S r4ar5 rd4s

tz Jo r a6pd



Strs-
.lorgenlen er d/ Systeoloti< Reviewt (2020)9:43

Table 1 tlen('f l! .rnd harnrs of the HPV vac(rnes rcporlrng ol harnrs rn rnciuded HPV vacarne stud cs

Paqe 5 of 2l

(N - t4) (N = 96.855)a

l*;*' p",oi,pu*r
(N= l7) (N= 66.235)'

Slud es
(N= 7) (N= 30,620)

3.4,059 (5 r %)

12.r /6 (4996)

10.620 I I 0096)

0 (0%)

Rep0ned fo' rhe who. nudy p€rcd

Rerxined ror rhe whole nudy penod for someb o:n,crpanrs

P€@(ed for rhe whole nudy p€nod

No b,eardown ,^ro MedDRA o'etetred re,ms

Re@ied 0 ro t4 days posr.lac( nai on

Reponed lor rh€ i monrh lac.!nar on p€irod

Reponed io' . s!blel o, Ihe se,ous l,armrludged
v..crne realed !ry rhe 1ra nvelrq:rorsb

Sepo(ed as 'med,.a y rgn f.anr .ondrr ons' for the
whole nudy peiod

No breakdown Lnro M.dDFA prefered ierms

R€pod€d ar'new med(al hi5rory'for rhe whoe srudy oer od

No1 ,epon€d,/n(luded ,n clnical nudy repo(

R€poned ar 'ioh(ited' and 'unrolcired' general harmr 7 a.d
30 d;ys rnn vlccrnation

Reponed lor a rubr€r of paal(lpanrsr

RFf.n.rj ar !ysrcm'. a.]\,rre pvcnr( I 4 day( r.ir' va..,o^nnn

No breakdown inro MedORA prefe(ed rermr

Nor reponed/rn( uded rn clinic.l nudy repon

Met{k Sharp.id r'.,hme

2l

I (?l%)

/
')

t5

2 (r 3%)

2

ca.679 (6)%)

l2.r/6 (33%)

t6

I (2r%)

0

l
l

2 0 l%)

0

2

0

28.245 (30S6)

2586 (96)

10,620 (3 r %)

58 r 4 (6%)

t2.176 (31%)

28245 (4296)

t586 (96)

0 (c6)

5814 ( )

32,r /6 (41]96)

0 (096)

0 {096)

30620 (r 0G6)

0 (cq6)

0 (c46)

o

0 (096)

0

0

0 (096)

7

0

0 (096)

ll,2r6 (5r%)

30,620 (3r%)

13,2r6 (5r%)

0 (c86)

0 (046)

10,620 (r0G6)

0 (0%)

65,/41 {63%) 15 65,741 lryn) 0

o{.01U (16%) 14

2 (i496)

7

7791/5OB2O

21,.441 (7096)

2225 (3%)

2 (r 49(,l

0

0 (cn6)

3

1191/508m

0 tc86t

0 (c86)

2225 \4%)

0 (m6)

7

3 t43%)

0

o (096)

10620 f urh)

21 ,441 I1W.;)

0 (096)

rse€ Addltlonal file 2 fo, details on the reporting of h.m.. Table I In.ludes all 24 cllnacal ltudy reports includlng th€ two follow-up studles HPV{23 (follow-
up for trial HPV{01) ot a33 participants and HPV{63 (follow-up fo, tdal HPV{32) of 752 partjdpants, l.e. 1185 partlclpants (433 + 752) are ln.lud€d twl(e for
the trlalt HPV-001 and HPV{32. The total denominator ir 9s,670 for the 22 in(lud€d trials and 96,855 (95670 + 1185} for the 24 in.luded clini.al study r€ports
bln one t .l (HPV{40), 12% (3703/12,176) of panicapants were in(luded in a ,ubret population for Iatal .nd r€rlour harmt reponing
'(1) 6laxosrrrlrKlln. d.fln€d r.r10ll3 hanni as '.ny untow.rd ln.dlc.l o(cur.ncc th.t . rcault d ln d.!lh lnd b w!! llf.-thr.!t.nlng, NO[:Ihe telm 'lif.-
thr€.!€nlng' in the dellnltion ot 'serioqs' r€le6 to an €vent in whl<h th€ rubre(t w.s at nsk of death at the nme of th. .vcnt. h did not refer to an €v€nt,
which hyporh€taGlly might have caured d€ath, I n w€re more 3eve.€. ( requir€d horpnalisation or prclongatlon of.xisting hosplt llsation, NOIE: ln g€neral,
horpitalis.tion rlgniflcd lhat lhe subjed had been detalned (usually lnvolvlng at lean an ovemight rt y) at lh. hGplt.l or emergen<y ward fo. observatlon
.ndlor treatmenl lhat would not have been approprlate ln the phyn(ian's olfi<e or out-patimt retting. Compllcdonr that o<cur€d du ng hospitalir.tion
rcrc AEs ladwBc cv.nlsl. I a .ompliction polong€d holpltallr:tlon o. fulflllcd any other serious crherla, the .vent rv.r r!nou.. WtEn ln dolh .5 to
wh.ths 'lE3pitallsatlon' o(cured or was ne<6sary, thc A€ w.r to bc.onsid€rcd ,€iou5. l-to6prta r.tlon fo. eh<tlv. tr..nn nt of a prc"€xisdng (ordhlon
th.t dld nol wort.n from b.s€line was not (onridered an AE. d. rcsult.d ln dirabilltyrncapacity, NOIE: Th€ l.lm dl3.blltty mc.n5 . 3ub6t ndal disruptlon of a
pc6on's atillty to conducl normal life tulrtbnt. Thir definitlon t^rat not intcnded io lfflude eryedems of rllat vly mlnor medk l signilkan<e s(l(h as
u.rornpll<.ted h..d.<he n us€a, vomiting, da.rAoea, inflrren ., and a(cldental tr.uma (e.9. spralned .nkl.) whld m.y lntcrfeI. or p, 5t everyd.y ttfe
tundioni but dld not (onetitutc . substantial disruption. e. was a congenlt l anomaly/birth defed in th. of,rprlng of a study iubF<r'.1 I€.<k Sha.p.nd
Dohm. denn.d ,.dous h.rms as 'any adven€ €xp€ien(e o<clring at .ny dore that Rerultr ln d€a6; o. that Ir lf. thr..tenlrE bla(€s dl€ subjecvpati€nt, in
th€ view ot lh. lnvestl9.to., .t inmediate rirk of death from the €xperience as it o<rured. lNote Thlr doe5 not lnclude.n rdvrEe .xperien e that, had lt
o(cun.d ln a mor. srvcre fonn, mlght have caused death) or th.t r.sults In a p€rslstent or slgniflc.nt dlsablllty/ln(apa<lv (substantbl dlsruption of one't
abllity ro (ondud norm.l llfe tuncion5), or thal reiults ln or prclongt an €xlrtlng inpatient horpltalli.tion (hoiplt llsed k d.fln.d as.n inpatlent admlsslon,
regardl"ss of l.ngth of na, ev€n if the hospitalisatlon ls . prec.utlon.ry mearure for .ontinued ob6ervanon.); or AI-SO: Other lmport.nt m€dical .vents that
m.y not retuh ln death, not be llfe threatening, or not require hospltalleation may be (onsldered a r€dous adv€B. €xperlence wheo based upon appropriat€
m.dl(al judgem.nl the event mayjeopardire the subJe<Upatl€nt and m.y require m€dlcalor sulgl..l lnt€rventlon to prevlnt on. of the outcomet

d(]) GlarosmlthKllne deflned 'm€dically signifi(ant <ondltlonr' ar 'Adve6e events prompting emerg€ncy room or phyrlclen vl5lts that arc not (1) rclated to
<ommon di3€a3es or (2) routine vlslt! for phyrl(al ex.mln.tlon or va(cin.tlon, or SAES ls€riout .dven€ ev.nts] th.t .rc not related to.ommon dlseaser.
Serlour adve6€ ev.nts related to common dl3eas€s w€r€ repon.d but arc not classified as medi(alt slgnltlc.nt <oMldont tor arElyris purpole3. Common
dircas€r indud!: uppcr rcspir.tor lnfedlonr, slnulltk, pharngitls, ga5troenre tl!, udn.r tra<t lnf€clonr, ..rvlcovaglnal yeast infectlons, menstral rcle
abnormaliti.s and injury'. (2) Merck ShaD and Dohm. dld not provrde a formal definrtlon for 'new mcdi<al hlitoy but d.s( b.d '.lelv medkal hltto4/ a3 'all
nlw r.po.red di.gnorcr' in the clini(al study rcpon of trlal v50r{19
'(l) Gl.xosmlthxllne d€tlncd 'solkited' g€n€ra! adverre evcht!.i 'Advarsc cvenG to b€ re.o.ded as .ndpoinG ln th. cllnk.l study Il.€. ar*tGlgla, tatlguc,
h.ad.<h., my.lgL. py.cn., r.ih and urdcadal. Thc presln<cy'o((un.rrc/lnt.n5lty of thes€ e!€nt5 ir activ.ly solkh.d fiom th€ subjlct or an obs€rver dudng a
5p€<lll.d post'v.(dn tlon follow-lp p€riod-. (2) Ghlosmlthxll't. d€nn d 'unrolkited' gpneral adveEc .\.ut .3 ' ny AI ladverse lventl repon€d in addhion
!o tho.c tolkllcd dudhg lh. dinl(al study. Also, any 'soll.lted' symptom with oniei ousire Arc sp..ifi.d p€rlod of iollow{p tor 3okn€d sfnptoms was
r.ported .!.n unsolkltld AE . {3) M€.ck Sharp aM Dohme defln€d lyrtlmk advers. ev€n(.s '.ny 5yrt mk clhl<.| .dv.n .vcnt th.t de!,eloped on ttte
day of v.(inatlon or dudng lh€ 14 d.yr .fter vacclnatlon w.s r..orded on tll€ VnC Jr.(cination rcpo.t ordl along wlrh tha d.tc h 5bned and th€ last date

th. two trlalr tlPV{Oa and HPV+O only reported gensal h.rr!! Iur 1596 (7791I5O.E2O) of in(luded p.nl(lp.nts
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'dizziness', thc participant would bc countcd trvicc iD thc
MedDRA system organ class analysis of serious ncrvoLrs

system disorders); we therefore consider these MedDRA
system organ class analyses exploratory.

Post hoc exploratory outcome assessment

As we dld not obtatn complete case report foflns or ill-
dividual participant data for any trial, and as the trials'
harm assessments had low internal and external validity
(see Table I and the "Discussion" section), we performed
post hoc exploratory outcome analyses where we (1)

compared the clinical study report data with pharmacov-
igilance data; and (2) assessed signs and symptoms of
POTS and CRPS (see protocol amendment on PROS-
PERo [3e]).

1) !l/e compared the three largest harm clusters
reported from pharmacovigilance up to I lanuary
2015 to the World Health Organisation's
(WHO) VigiBase' [29] with the clinical study
report data (for example, VigiBase's Iargest
HPV vaccine harm cluster-'expected systemic
reactions'-consists of the MedDRA-preferred
terms headache, nausea, pyrexia, dizziness
and vomiting). Thjs was done to assess il the
pharmacovigilance data were companble to the
clinical snrdy repon data. We uied the lndlvldual
harm clu-6ter terms and found the corresponding
MedDRA-preferred terms in the clinical study report
data. The data were syrrdresised or druse MedDRA-
preferred terms induded in each harm cluster.

2) POTS and CRPS are rare syndromes that are
difficult to identiry; as mentioned, about 30 cases of
POTS and CRPS were not recognised in the HPV
vaccine manufacturers' tria.ls [31, 32], and there
wele no reports of POTS and CRPS in the clinical
study reports (see Table 9 and the "Results"

section). To assess whether signs and symptoms
consistent with POTS and CRPS were present in
the data, we asked a physician (Louise Brinth) with
clinical expertise in POTS and CRPS to assess the
reported MedDRA-preferred terms as'defr nitely',
'probably', 'probably not' or 'definitely not' associated
with the syndromes. As an example, the phlsician

iudged the MedDRA-preferred terms 'dizziness

posl.ulal'urtl 'pair iu e^Lrelril.y' Lu Le 'defit)itcly'
associated with POTS and CRPS, respectively. The
physician was blinded to the allocation groups and
outcome data. The data was syntlesised for those
MedDRA-preferred terrns that the physician .iudged
'deflnitely' associated with POTS or CRPS. (Note
that the synthesis of two or more different
MedDRA-preferred ferm categories may include
a pa-rticipant more than once in an ana.lysis.)

Dato rynthcri, 3nd analysis

Ilisk rstios were meta-analyscd $'ith the randonr-cffects
invcrse variancc method. As small trials carry more weight

with this method, we compared random-effecls to a

fixed-efect risk ratlo for all outcomes. Absolute risk esti-

mates were calculated as the number needed to vaccinate
(Nl.J\0 c,r lrarrr, (t.nilD. REliew Martager' 5 was used for
data synthesis and the intention to treat principle to calcu-

late effect estimates. Sensitivity and subgroup analyses

were conducted to investigate potential sources of hetero-
geneity by taking account of age, gender, risk of bias 125]

and tlpe of HPV vaccine and comparator.

Results
Characte,istlcs of included t.ials
We identified 50 eligible studies: 43 industry trials,5 in-
dustry follow-up studies and 2 non-industry trials (see

Fig. l). Ve obtained 24 clinical study reports of 58,412

pages from EMA and GlaxoSmithKline for 22 industry
trials and 2 industry follow-up studies (17 Cervarix",5
Gardasil-, 1 Gardasil 9- and 1 monovalent Merck HPV
t)?e 16 vaccine) with a total of 95,670 particiPants (79,102

fenrales and 16,568 males age a-72) and 393,194

person-years (see Tables 2 and 3 and Addittonal nle 2).
'lhe 24 clinical study reports rncluded 79% (95,670i

121,44L) of the tota.l eligible sample of the 50 identifed
ellglble studles. lt ls possible Llut Ibr sorre of llresc elig,iLrlc

shrdies clinical study reports were never writtpn hrt ior.-
nal articles were published. The mean follow-up time was

49 rrrurrlhs (weiglrteti by sample size). About two fifths of
the participanti in the control groups received the
aluminium-based adjuvants that were used in the HPV
vaccines (18,i92148,595), three lifths received hepatitis
vaccines that also contained the aluminium-based ad.iu-

vants that were used in the HPV vaccines-except for the
hepatitis laccine Aimmugen"-(29,500), and less than a

thousand participants received carrier solution (597) or
saline placebo (306).

Characteristics of potentially eligible studies
For the 25 remaining and potentially eligible studies (23

trials and three follow-up studies) for which no clinical
study reports were obtained (or similar reports for the
two non-industry trials), numbers of participants were
identified for 20 of the 23 industry and 1 of the 2

rrorr-industry trials. The trials included 25,6?2 ar.d 1?9
participants, respectively, which were equal to 2t% of
the total eligible sample (25,77L1121,,141). These studies
were not included in t}le review or analyses (see

Additional file 3).

Rlsk of bias of ln(luded trials
All 22 trials and the 2 follow-up studies were at low risk of
bias for 'sequence generation' and 'allocation concealment',
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Table2ScfeltrarrLl lrrr r: ul L ,, HP'v vnaa -i\ iui-b..r.l pag,:s.rbtn r,Ed of i in ral siuiili Icpon! fiom lhc Iuropc.]n l"4cdrclnct

Allen.y.rnd Gl,rY.)\n, IhK nP

llPV va.c nc nr.lnlladurcr Sludy prolramme lD Tota paqe5 obtained turopean Med,c,nes Aqen(y ()laxo5mrthKrne

! GiaxosmiihKirne

2 Glaxosm(hK rn!

3 GlaxosmithKrnc

4 GlaxosmilhKlinc

5 6 axosm thKline

6 Glnxosm(hKlne

7 Glaxosm,ihKltrre

I Glaxo5m(hK ine

9 6laxosmilhKline

l0 GlarosmnhKhne

I I 6laxosmithKl nc

l2 GlaxosmithKlLne

l3 6larosm[hrlrne

l4 Glatosm(hKl,ne

15 GlaxosmilhKine

l6 GlaxosmthKlne

17 6laxosmLlhKlnc

lB Mc,ck 5lr.rp d,,d Dultrre

19 Mer(k sharp and Dohme

20 Merck 5harp and Dohme

2l Merck Sharp and Dohme

22 Merck Sharp and ljohme

23 Merck Sharp and Dohme

24 Merck Sharp and Dohme

Total pages obtained

HPV OO]

EPV-003

HPV,M8

HPV.O1]

HPV O]5

HPV.02]

HPV.029

BPV.0l0

HPV 03]

HPV.O32

HPV O]]

HPV 035

HPV-018

r1PV,040

HPV-058

HPV 061

HPV-ib9

v501 005

v501-0rl

v50r,0r5

v50r-018

v50r-0r 9

v501,020

v503-m6

58rl

79
r 1,456

8323

6290

936

1543

t35l

476

29r 2

587

451

)89)

1745

8r9

157

1797

113

r014

2645

2595

467

58,412

58tl

0

4263

382

543

0

0

0

0

0

0

0

0

128

0

0

0

357

1797

713

1014

2645

)595

467

20,717

199

7193

7941

57Al

916

r 543

B5l

476

2912

587

451

957

2764

t)45

1474

819

0

0

0

0

0

0

0

37,695

and the majority were at low risk of bias for blinding of
outcome assessors' (19/24) and 'blinding of padicipants

and personnel' (16124; see Figs. 2 and 3 and
Additional file 2). However, due to the following reasons,

we judged all studies to be at high risk of bias. Nearly all
contol participants (48,289148,595, 99%) received an

active comparator such as HPV lracche aluminium-con-
taining adiu\rants or hepatitis !"ccines. This distorted-to
an unknown extent-the assessment of harms, as the trials
tested an HPV vaccine vs. an active part of the same HPV
raccine (see reference [38] for additional clarification). Fur-
thermore, serious harms were incompletely ref'orled for
72% of the participants (68,61O195,67O: see Table 1 and

Additional file 2). All 24 clinical study reports contained
redactions-especially of harms-and lacked signifcant
parts such as s€rious harm narratives and case report
forms (erccept fo! two leportsr HPV-00I ard HPV-008,
which, however, induded less than half of the participants'
case report forms) [38]. These situations are not covered
hy Cnchrane's risk of bias tool yersion 201l Although not

related to participant attrition, we iudged the lack of ser-

ious harm narratives and case report forms as high risk of
'incomplete outcome data'. ln addition, while not related
to the av-ai.labitty of study protocols, we .iudged the redac-
tions of the clinica.l study reports as high risk of 'selective

outcome reporting'. We decided to conduct meta-anal)ses,
since t}te high risk of bias rnainly constituted situations
that to our knowledge are not related to emPirically veri-
fied bias mechanisms.

BenFfits
Seven clinical study reports assessed histological out-
comes of which fou! reported HPV-related cancer out-
comes irrespective of involved HPV types, At 4 years

follow-up, the HPV vaccines did not decrease

HPV-related cancer (7 in the HPV vaccine grouPs vs, 3
in the comparator groups, risk ratio [RR] 1.68 [95% con-
6dence interval, CI, 0.51 to 5.491, P=0.39, /2 =0%) or
deaths hereof (2 vs. 1, RR Le 19596 cI 0.23 to 9.121, P
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F€,.e,v€d one (l)

Eere,ved rwo (r)

Re(eved Ihree (l)

vn..rnarcn p€nod

tnrered Io ow up

Complerec lollow up

Age g,oup ranqe 
'n

8la(k

Orher

(N=4859i)
G,.la)l
(N= B 9l4

Gardael9
(N= 618)

lrPr' 16 vac(,n€ Pla.ebo
(N=1204) (N = 306) (N = 18 189) {N= 29.5m)(N - 4/.075) (N = i r.lr6)

306

t()6 (r 0046)

47,4/5

4/.Or 2 {9996)

46.r05 (98%)

4S,0/9 (%%)

44.102 (94%)

r 8,5.ro €9%)

r 5.826 (34%)

48 556 (9qh)

4/ 725 198%)

46 726 (96%)

45.862 (94%)

r8.059 B''%)

r450r (3046)

lr.29r (../9q6)

30,788 (98%)

10,073 (96%)

29,31r (94%)

4090 (14%)

2929 (l C46)

r 3.92 / 1996)

8,564 (97%)

r 3,286 (95%)

r 1.r 56 (94%)

r 3,t44 (%%)

r r ,986 (86%)

615 (9 )

604 (98%)

597 (97%)

595 (97%)

appli(able

1204

I 193 1990/6)

r 092 (9r%)

r0r9 (85%)

993 (82%)

r r26 (94%)

835 (69%)

18,789

! 8,750 (9916)

r 8,t04 (97%)

r 7.906 (%%)

r /,809 (95%)

I7,590 (9{%)

14.445ll)%)

29.500

29,500 0 0096)

29.r r / (99%)

28.520 (9/%)

2/,751i94%)

449 t2%)

r56 (r%)

304 (99%)

l0o {98%)

lm (98%)

No(
applicable

42.036 (89%) 37.066 (/6%) 28.876 (92%) r r.138 (81%) 618 (l@6) 1204 (10096) 106 00Gt) 16.4{ll (88%) 20,279 (611%)

972

)a)

8-68

)1,'

9-7)

214 1r.0 :00 I0.0 11.9 t0.5

B "16

7589 (1690 7295 0r9(,) 6232 (2cr.h)

i426 (3%) 1492 (3%) 467 l2%)

4492llc. t 4378l ) 1787(6%)

1r,743 (67%) 33.s58 (6CB) 22,335 (7096)

1625 (3%) 1576 (3%) 297 0%)

209 0%) 296 f%) r98 0%)

I 248 (qh)

862 (6%)

26r 6 (r9%)

7998 (56%)

r 202 (9%)

r r (r%)

40 (6%)

3 0%)

0 (c6)

483 {7896)

92 (15%)

0 (06)

69 (6%)

94 (816)

89 (7%)

918 (76%)

34 {3%)

0 (096)

r 4 (5%)

J 096)

0 i0%)

23r (75%)

s8 0 996)

0 (096)

2678 tl4%)

r r08 {6%)

3,(o3 08%)

9960 (53*)

r 343 (79t)

)91 l2%')

460l { i 6%)

t8r 0%)

975 (3%)

23.367 17 )

r74 0 %)

0 (096)

'See Additlonal lile 2 for detilk on th€ characterisri(s of inclLded pani(lpants. Table 3 do€s nor lndud€ dal. ftom rhe lwo follou,_up nudle, HPv{23
llollow-up fo, rrial Htry{or) of 433 panl(ipant! and HPv-063 (follow'up for rrial tlPv{32) of 752 panldpants
bAdjuvant compararors included amorphous allminlum hydrcxyphosphate rulphat€ (AAHS), alumlnlum hydroxide lAIlOHl, and Gardatll's carrler solution
(ye.rt protein, sodlum chtoride, t-histldlne, polysorbate 80 and sodium botate)
'Heparhlt va(dn€s lffluded Almmugen" (hepathis A vaccine), Eogeix-8" (h€p.rirlr B v.cclne), Havrlx" {h€p. rls A va(clne) and Twlntlx Paedlatrlc"
(h€paritis A Bnd I va.cln€); 3ee Addltlon.l flle 2

Randon sequen(a qenaration (sele(tion bais)

Allo(etion aon(ealmant (seledion bias)

Blinding ol prni(ipan.3 and personnel (perfo.man(€ bias)

Elinding of out<oma asiessment lderc(ion bias)

ln(omplel€ outcoma dala {attrition biat}

S€la(tve reponing (reponing biis)

Othpr bia!

E Low risk o, bla. flunclear rl5k of bias IHlgh rlrk of blar

Flg, 2 8enefit! drd lld,llrs of (llc HPV vaccines. risk of bias graph

2 t5 7 10
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HPV-001: Cervarix vr. A(OH|3 (t 15-26; 27)

HPV-003: Ce.!.arix \6 A(OH)3 (, 18-30: 12)

HPV-008: Cervarix v5. Hawlx (1, 15-25j 481

HPv-013: Cervarjr \6. Hawr (1, lO-I.l; 12)

HPY-o15: (.rvBrir \/'. A(OH)3 (l 24-72; 36t

HPV-021: Ce^arix v!. A(OH|3 0, 21-l2j 36)

HPV-029: (enarlx \6. Twlnrix 0, 8-15; l2)

HPV-O3O: (ervarix 16. Engerix (1,9-15; 12)

HPV-031: Cervarlx !5- A(Ol-l)3 (, l8-3S; 7)

HPV-032I Cenadt \6. Ammug€n (t 19-25; 7l

HPV-033: Cer\/arlx !s. Hawir O 9-15, 7)

HPv-ols a.^anr a Al(OHti (. lA-15: 7t

HPV-OI8: Cenanx \6. A(OH)I (, 15-25j 7t

HPV-O4O] Cervarir j,5. Ag€nr (l& m, 12-16j 721

HPV-058: Cervarix v5. A(OHI3 (t, 9-12 12)

BPV-O53; Cendir \ . Ammugen C, 22-29; 12)

HPV-069: Cervarix !5. Ergerix (t, 25-15; 12)

v501-00r: HPv 16 va((he vi. ,at6 O 16-2 5j 48t

v501-O13: Cardarir vs. A'A!6 0, 16-2{j 4t)

Y50l-015: Gardasllt6. AA!5 (, 15-25; 361

V501-018: Cerdasil\/5. (arrier solu. (f&m,9-l6j 18)

V501-O19: Cardasll\6. A4!6 0, 21-45; 481

V50l-020: Gerdasll\6. AAIS (m, 15-27; 35t

V5O3-O06i 6ardasll9 \6- saline (t, 12-25;7)

Flg. 3 Benellts and harmr ofthe HFr' va(ciner: risk of bias summary (each nudy is noted as'manufacturer lD rype of HPV viccine !5. type of
comparalor (included gendet age groupj montht of follow'up)', e.q. 'HPV{o1: Cervafix v5. Al(OH)r (l l5-26;27)')
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Trble 4 Benefits ond harmi of lhc HPv vJccinc5: 5umm.ry of HPv-relnted outcomes
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Summary of HPv-related oL'tcomes' HPV !zc(ine (N= 47.075) Comparator (N = 48,595) Rrsk ratio' [95% Cl)

Cancer mo(ahy

Total 2

ceMcal I (5096)

Oropharynqeal I (5096)

Cancer incidence

Total 7

Anal 0 (096)

CeNical I (43%)

OopharFgeal 1(1496)

Penile Not reponed

vagrnal I (1496)

. vutuar 2 P96)

.t Nor HF/'relared 20,)
Carcinoma in silu incidence

Toral 367

Anal(AlN3) l.,lot repo(ed

CeNic.l 57 (10096)

Aderrrd type (Al$ 9 (2%)

Squamous type (ClN3) 358 (98%)

Penile (PlN3) tlot Gponed

vaghal (ValNJ) NrJt reB)rted

Vutar MN3) tlor teponed

Moderate lntraepithelial neoplasia incidence

Total 538

Anal( lN2) 0 (096)

Cervi.al(ClN2) 518 00096)

Penile (PlN2) Nor reponed

Vagln l(valN2) tlo! repo(ed

Vulvar MN2) Not reporcd

. Carcimma In itu o. \ro6e inddence

Total 372

Anal(AlN31 l'lot reponed

CeMcal(ClN3', AIS lncluded) 372 0 m96)

Penile (PlN3') Not reponed

vaginal(valN31 Not reponed

vulvar MN31 Nor reporcd

^,lodecte 
lnnaegtElial neodasia or \ /orse inddence

Total 2

Anal (AlN21 0 (096)

Cervical(ClN2l 892 (93%)

Penite {PtN2) 3 (196)

vaglnal(ValN21 17 (296)

wtvar MN2) r8 (:46)

vaginal or vrJlvar MN2+ or ValN2r') 22l2go)

l

0 (G6)

I {10@6)

r .44 [0.23, 9. l 2]

299 tl)ll, /r.i!
1.m I0.r0,9581

3

0 (096)

2 (6796)

I B3%)

Not reponed

0 (096)

0 (096)

)3

L68 I05r,5491

Nor applicable

l4t t0.19, r02ll

l.m t0.r0.9581

Nor applicable

2.99 t0.r2, 7l.lll
lor t0r1,28.891

0.90 [049, 163]

490

Nor repo(ed

490 (r 00%)

3r (696)

459 (94%)

Not rcponcd

Not lepoIled

Ncd reponed

763

0 (096)

763 (r0096)

Nor rcponed

Not reponed

Not reponed

0a1 [059. r.1r]

Nor appilcable

oar 059.1.111

Not applicaue

Not apdkaue

Not applicrue

0.73 t053. l.ml

Nor dl.rtiiLitile

0.73 t053, r .0ol

o-32 to.r 5, u66l

0.85 (0.6r, r.r z
Nor .pplk Ue

Nor appllcablc

Not applicaH€

0.79 to59, r o5l

Nor applkaue

0.79 (059, 1 .05)

Not applkaue

Not appll.iue

Not applic.Ue

498

Not reported

498 (1@96)

Not reponed

Not cported

Not reported

l2!9

o (06)

r 14,1 (9296)

3 0e6)

27 l2%)

36 (396)

291?9$)

0.78 [0.66, O91]

Not applkaue

oar {068, oga

ro0 [0-20, 4.9,

0.o4 l0i2, | 2n
0.491or8, 136)

0.76 [0.,r,r, l32l
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Table 4 ll!.,af15 ,)ri,l h,rrtrs crl Ihe |V va.( rne\ iL:mnrary oi HI-V ,ahlcd outcorrlct f(onirnl/,'d)
.. ,l"r'J-."01. '.i Ir. .')"' \tu - '.0'\. '.o-r..,".r.r. ng.,Ci, R st.,arr,-,' 195% r-ll

)u9 0 56 [0.39, 082]

HP\/,,..1i," I ..1r,:i frrr, r,!rp\!

Eiopsy

Endoscopy

Trcilrmenr Gurqrral and non-turqical)

'5ee Addnional tlle 4 se.rione 1 ro 8 lo. meta.analyset of HPV.rel ed our(omes I w.r nol featible to present rhat eumm.ry rable for the 16 tubgloup, (bxed on

age g,oup. gende., lype oI HPv vac(ine and compa,ator) of lhe 24 !n(luded clini(al study r€portt
\wo r.ials (V5ol'or3 .nd v5Ol 015) ,eponed'any p.cedu.e, while othe, lrials ,eponed rndividu.l our.omes, for examPle,'biopt/
'Ri(k rarios w.re.al.ulated wirh the ra^dom.etfecrs inverse varlancc merhod

)449

435,1

r018

22tA

l02l

45

086 [08r,0m]

0.74 [0.62, 0.88]

088 I08s,09tl

0 7r t0.61. 0.801

=O.lO, I = OX); whereas they decreased l{PV-related
carcinoma in situ (367 vs.490, RR 0.73 [95% CI 0.53 to
1.001, number needed to vaccinate [NNV] 387, P=0.05,
12 = 67%) and the composite surrogate outcome of
HPV-related moderate intraepithelial neoplasia or worse
(952 vs. 1239, RR 0.78 I95% CI 0.66 to 0.911, NNIV 190,

P = O.OO2, F =53%). The HPV vaccines also decreased

HPV-related external genital lesions (289 vs.582, RR

0.56 [95% Cl0.39 to 0.82], NNV 47, P = 0.003, .I'? = 83%)

and HPV rclntcd tr.otmcnt proccdurcr ruch oc ccrvicol
conisations (1018 vs. 1416, RR 0.71 [95% Cl 0.63 to
0.801, NNV 75, P< O.OOOOI, f = qSX) (see Table 4 and
Additional file 4).

Harms
Seious hqms
The HPV vaccines did not significantly increase fatal
harms (45 vs.38, RR 1.19 [95% CI 0.65 to 2.19), P=
0.58, .42 = 3O%) or serious harms (1404 vs. 1357, RR

l.ol [95% cI 0.94 to 1.08], P=0.79,72 =941, and no
individual fatal or se ous harm classified with a

MedDRA-preferred term was significantly increased
or decreased by the HPV vaccines (see Table 5 and
Additional lile 4).

to l.l8l, NNH 67, P < 0.00001, ,12 =22%) and headache
(5561 vs. 5246, RR 1.06 [95% CI 1.02 to 1.ri], NNH 83,

P = o.oo9, P = 40%) (see Table 7 and Additional file 4).

E plototory ham onolyses

The HPV vaccines increased serious nervous system

disorders grouped in the MedDRA system organ class

02vs.a6, RR f .49 195%Cl l.O2 to 2.161, number needed

to harm [NNH] L325, P=O.O4,12 =0%) but decreased

new onset vascular disorders grouped in the MedDllA
system organ class (234 vs. 294, RR 0.80 l95% Cl 0.67 to
0.941, NIrl1/ 439, P = O.M9, 12 = 0%) (see Table 8 and

Additiond file 4).

Homt of speciol intercst
Cases of anaphylaxis and syncope were evenly distrib-
uted. There were no cases of chronic fatigue syndrome
(CFS), complex regional pain syndrome (CRPS),

Guillain-Barr6 syndrome (GBS) or postural orthostatic
tachycardia syndrome (POTS), but there was one case of
premature orarian failure (POF) in the HPV vaccine
group (see Table 9 and Additional file 4).

New onset diseoses

The HPV vaccines increased new onset back pain (397

vs.336, RR 1.15 [95% CI 1.00 to 1.33], NNH 589, P=
0.05, 1' - o%) but decreased new onset gynaecological

chlamydia infection (1,()9 vs. 1512, RR 0.93 [95% Cl
0.87 to 1.001, NNV 176, P = 0.05, ,12 = 0%) and vaginal in-
fection (369 vs. 420, 0.87 195% Cl 0.76 to 1.001, NNV
15O, P = 0.05, F = 0%) (see Table 6 and Additional 6.le 4).

Generul hotms
The HPV vaccines increased general harms (13,2tltl vs.

12,394, RR 7.O7 195% CI 1.03 to 1.111, NNH 51, P

= 0.0Cf]2, 12 = 77%)-especially myalgia (3989 w. 3047,
RR 1.41 [9596 CI 1.24 kr 1.60], NNH 26, P..0.00001,
1'? = 8O%), fatigue (4933 vs. ,1489, RR t.r3 {95% Cl 1.08

Post hoc explototory hom onotyses of speciol in'€te,t
The data from the induded clinical study rePorts that
rnrresponded to the ihree largest harm clusters reported
ftom pharmacovigilance were associated with general

harms, but not serious harms ot new onset diseases. The
serious harms that were iudged 'definitely associated'
with POTS or CRPS by the blinded physician were in-
creased by the HPV vaccines, both for POTS (56 vs. 26,
RR 1.92 I95% CI 1.21 to 3.071, NNH 1073, P= 0.0O6,

,12 = 0%) and CRPS (95 vs. 57, RR 1.54 195% CI 1.11 to
2.141, NNH 906, P=0.010, ,2 =O%). The new onset
diseases tiat were judged 'definitely associated' wit}l
POTS uere also increased by the HPV vaccines (3675 vs.

3352, RR I oR [e5% CI l.0l lo l.l5], NNH 1,14, P=0.03,
12 = 29%) (see Table 9 and Additiona.l frle 4).
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Table 5 Berrrfits arrd harrrrs of the HPV vaccines: summary of fatal and serious harmr

Paqe 12 of 23

I'mmrt .r i rl.,l ,ntrl 'r,'uu. l!"'r.' llPV,;!,:.:lr€(N,17,071)

Paftcrpanrs wth lalal harmsb 45

Number oI 
^,t 

doRA<lass i€d Lr.l h.rm5b 79

Number oI faral hams judged HPv va.cine.rlated 0 (096)

Mon commoo far.l h.mr (M€dDM-pr.f.rred idms, n = panicip.nts)

C.rdo.e5prao.y arcsr 3

Completed rukid€ 4

Gunlhot wou.rd 2

Hom(de 2

Boad r.afi. accdent 5

Far.l h3rmr mo{ ,mre.r€d b'y lll. HPr' vacones (MedDRA_p.cldEd rcrmt n = patt(ipanE)

Cdrdcc arest 2

Maa$nrelo lu,E 2

Ren.lta'lure xut? 2

srsremlc lupui erfhpmatosus 2

T,.umat( r^rr ranial hr'errorh4e 2

F.ralhams mosl decr€ared by the HPv vxcines (MedoRArrefered lerms, n= p.nicip.nts)'

Condered surcde 4

6un5t!ot wolnd 2

Road taffic a(ddenl 5

l.,liu!Ern! .ith !.,iou! h.ftlc 1'104

Prnicip.n$ rh.r wirhdras due to a r€rtolr harm 54 (496)

Numb€r of 
^,i.doR^dattifi.t 

sarbut ha.mtd 1741

Numb€, ol re.iout h.ms judg.d HPV va(crner€lal€d 45 (3%)

M.xr ..ml!m qiax hr,ml (MedoRAr.eftfl.d t.rml" n = ps[tiF,an6)

Aboftion mr,.nd 3l

Abondr tpo.rt i€oue 89

Abonion rpo.rBneou! (orndete 6l

Abonron epontaneour incomplei. 71

AFendki$ 72

S€tuur hams moe in r..r€d by !h. HF/ va.dn6 (i,l€dDR f..,fEred t..m5, , = pankipanR)

Abonion rpontanears 89

Abfio.r spo.r.neo6 h.orYda? 73

Pn.umsia 26

h/don phritr 3l

Ionsillita 18

S. ou, h)mr most deoeirad by th€ HPV vaccin6 (MadDR -prehred t!mt, n - p.ntipanB)

Abonion mirlad 33

App.ndkl$ 72

L,gEment ruptu,€ 5

Ov.ian qn rugu.e 6

Ov€rdot 22

l8

5t

0 (o9r)

78

62

82

54

l5

t7

9

82

l2

l3

ll

081 (0 sr

r 14 [084,

r 0r I07i.

r.35 [0.95,

085 to6z

081 l0 5r,

0€5 t062.

0.4 [0.rt.

046 tor8,

o72 1042,

r r9 1065, 2 r9l

I

099 lo rl. 7.651

058 (O15,2 r91

074 {009, 5 851

095 I0r4,65Ol

017|a24. ) 46)

3@ [0]r,28821

too lo3r.2882l

l0o to3t, ?8 E2l

300lolr, 28821

l@ I01r.2882)

058 [O!5,21r]

07.10c9, 5.85)

a77IO-24,2461

t357

49 (416)

r628

I0r {094 I tri
1081072, t.6ll

0

0

0

0

0

18 r 14 [0.84, 1.55]

r35 1095. r 921

1.64 10.82 3.091

r 70 to93.3.101

r 59 (0 7e 3.491

t)l
1.55]

t a4)

i.921

Ll4

124

t.t I
1 :9)

r 2rl

1.231

5.. Adduond fh a r.do.u 9.,id lO for t t.l .nd r.rbu! h.tm m.a-.n tt r. Ih. appl.d hrm G.cgerler ,. IlLdDM-prcflrrcd t.mr. h w.t not
p.cr.nt dr! tu nmary r.bL for dx t6 tubqoop. (ba!.d on .9E grorp. gend.r, tyF o, Hw v.<(l* .nd (o.np.r.tor) o, th! 2a lnclud.d dlnk l nudy r€Pottr
lTtt clhk l ftdy rlpon ?.potud l3O lrdhldu.l M€dDR d.sslLd ht l h.mr for 83 p.nklpanB
.rh.l. u/er. 2O dlfiercnr McADRA?r.hned t m 6t€9od.r of f.r.l h.m5 wlth th. r.mc non-rlgnlk.nt dlffercn(., l.e. no f.l.l harm ln th€ HPV v.(lne gloup and

o.r hril h.rm ln lh..o.np.r.tor gloUp
.1h. dtnk t nudy nporrs Gpo.r.d 3369 tndMdu.l iLdD{Udddn d rcrldJ! h.rry6 for 2761 p.nkts lltt LG. 1.2 r.dous h.tmi Fr p.ni<lp.nt E.(h MedDM'
cbsrned r.rtol,3 h.rm w.s Eportcd .j in numb.r of p.nklp.nts wlth . M.dD8Adasrht d erlou5 h.m olcr the lotal number of p.tlklP.nt3
'nhk rorlot wrrc (nl(Ulltcd wlth thc rundom clhcts lnvorx v. .n(o merhod
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Iablc 6 8E[rfrli ar1!] Iala,s d lhe
\*'""",y.,;*.;;;;"t;

lY!.] !t:l :,,1llgi ,ir revr' o,rrer il iedir j
rrr v va(ooc tot,rl (omniralor IolJL
(/./- 47,071) lt't {it.tga) t95% C0 ltt\, at) tr5'x, cll

Iotal

Pa,licipanrs with new onser d seasesb 14,258 14,014 ow lo.9l, I o2)

Follow'up' )296 2365 098 [0.94, 1.0]l

lJurrrLtr ul MerlDRArla::ifiEJ n€w i,n5rt ditEaees5 .{7,.17:1 +L,u; lJol appli(Dblc

Medically signincanr condrrrons (MSOd 7882 (17%) 7994lll%) Nol appli(able

New medi(al hisrory (NMH)' 19,592 (83%) 18,668 (83%) Nol appli(able

Most common new onset dr9€ases (MedDRA plefelred lelms, n = pa(i(ipanls)

tttsc

Deprelsion M3 432 I02 1089, 1.161

Genrtourlnary rra( gonococcal infection 149 162 0.92 10.74, l.l5l

Gynaecolog(al chlamydia infeciion 1409 l5l2 093 [0.87, 100]

Vaqrnal candrdiasis 1297 1359 095 10.89, 1.021

Vag ntis bacrerial ll85 l2u 0.98 [0.91, ].061

Unnary trad infe(tron 1023 1086 0.93 [0 86, 1 01]

New onset diseates mosl increased L1y the I IFV vaacinet (MedDnA_p.eferrPd rPtm(. n = n;lnirinnnrr)

M5C

Abdominalpain 433 3?4 I ?l [oc8 ] 5ol

Ba(k pain 397 116 l.lS tr.00, 1.331

Headache 771 693 1.06 [o92, ] 221

Amenorhoea 394 359 1.09 [0.87, 1.34

Heada(he 711 693 106 [O92, ].221

loint sprain 113 83 1.181080, 1.751

New onset di5ea5e5 most dec.eased by the HPr' vaccines (MedDRA-preferred terms, n = padcipants)

M5C

aysliris 48o 502 0.93 [0.77. 1.O9]

Gynaecologicalchlamydia infecion 1409 1512 0.93 [0.87, ].001

Type 2 diab€tes rnellnus 31 41 049 tO38, 2.091

Uri.ary rracr rnfecrrcn 1023 1086 0.93 10.86, l.0ll

vaginal candidiasrs 1291 1359 O95 t0.89, 1.02)

Vaginal infe(ion 369 42O 0.87 10.76 lml
'sec Addldon.l llle 4 i.c on l l tor m€ta'anats€s of n€w oru€t dlr..tci. The .pplied h.lm (at€gories ar. M€doRA-prel€r.d tetms. thw ons.l dis€.t6 .onsrtt
ot'ol!{lolh ,qnlfionr .ondtlons (M5q lnd 'nclr m.dk l hilroa/ (NMl0. Number, for }ll'V va(.lm' rnd '(omporntoi rrc thc totrir ,tt M\l rn.l tlMH w.
dMd.d new onlci dEc,ric! for MSC lnd NMH, rln.c rha dcfinlrlonr, for MSC lnd NMH dlffcr.d (r.. T.bl. 1), h w.r no! f..dbl. ro pt6€nt lhlt rummary tabl. fnl
the 16 rubgrou$ tba3€d on .9€ group, gcnd.r, typ. ol tlPv va(.tn. an.l comp.ratod of th€ 24 rmlud€d drni(al $udy repon3
The dlnkal ftrdy ,.porr repo.r.d 94,15 lndivi(ru.l McdDn -pret!tr.d r€m clattifi€d ncw onlat dlrc.rc! tor 28272 prnklpanB, lt. 33 ncw ons€t dis€:r.t pcr

paniclpant tlcw onset dli€.s.r wlr€ .epoied a3 thc numbn of parilclpant! ovfi th€ tot l numb.. of panlclpants

'Follow-up' repr.tent5 rhe trials V5O1{05, vsol-ol9 and v5or{20 lhar h.d dlchotomir.d reponlng of new medl..l hlttory (NMH) lnto th€ va<cinitlon penod
(day O ro ntonrh 4 rnd follov.{p pc,lod (kom rnonfi 7 ro the hsr d.y of follow-up). W. Induded th€ y..cin.tbn pcrkdt fot the* ti.lt in 'p.nhpanls with nd
on!€t dii.as€r' .nd includ€d Ol. folbv/.up p.dod ln follo*uC
dclaxosmtthxltne define.l 'm€diolt 3jghfkant (ondlrlonl a3 ?dv€r..vent! promptlng emerc.ncy rcom or phrrl.lan vlslts that arc not (t) r€hted to (ommon

dke.r€r or (2) rcoiln€ vlrhs for phyrkal er.nlmdon or va(dn tlon, or S ts t!.tuus adve6€ ev.ntsl lhn.re not r.bted io <ommon dlte.s.s. Serlout .dvctt
eEntt,d.t€d to cornmon diee.r.s werc r.poned b{x .re not cL$i6ed a5 m€dk.lt llgntfi(.ni (ondidonr for antty'i' purpotc!, Co.nmo6 dl!..!s lndude upp.r

't erd sh.lp..d Dohmc dld nor ptovld€ . fonmldGtrnitlon for 'new medk.l hlsroq/ but detdibed'nc!v m€dk.l hhorr,/ a3'all n w rcPo.tcd dlagno*s' in the

dini(.l tt dy rcporr of tn.l v5ot{19
rRl.I 6rlor wr. .al.ul.t.d whh lhe BndolFf,<t! Invelr€ vrri.nce method

0.98 t0.90, I 0ol

Not appl(able

l'lot rpplic.rblc

Not applicable

Nol applicable

r m 1097, 103t

0.98 lo 94, r.orl

flot rpplcJblc

Nol applicable

Not appi€able

r .02 [085, 123]

0.91 {0.71, I l4l

095 [0.88, ] 031

r.0r l0 84, r 221

r.rs t0.37, 3 521

087 10.76, 1 001

Nor applicable

Not applicable

033 I001,8.191

095 1089, r.021

098 Jo.9r, 1.061

091 1085, r.021

r tR [1 rn, ] 921

1.40 [.05. ].86r

1.29 10.15,2.24)

r 171087, I571

] 08 tu.gr, r.l8t

r .04 [0.93, ].r51

0.56 t0.38, r.r5l

1)910.75,2.241

o.fi l0 29, 1 .22)

r.r7 10.93, r.481

r .04 [0.93, ].r51

1 .45 10.94,2.24)

0.65 t0.44, O%l

095 10.88, r.031

062 10.32, 1201

0.99 1037, r.]]l
0.87 [0.76, ] .001

3.00 I0 47, 19021

033 [0.0r.8.19]

Not applicable

Not applicable

o93 t0.86, lo2l

0.95 t0.89. r.021

0.87 [0.76, 1.@]

I
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Table 7 genef l! dnd lld llJ o[ tlre HPV vac( ries: \ullxl]dry of gtrreral lra rrs
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5u,n,rury ur 9cn.,al hi,ntr' HPv va.on€ toral aompdraror rora a'!k r.r or ror.l
(N-,17.0/5) (N= 45,595) l9t% i: ) t9!% c!l t95% CD

P.ni. prnr! w(h gener. harmlb ll,l48 I ),i94 I U/ L) 0J, I I ll

Numb€r of MedDqA. ars fl€d gen 3/,99 ll,916 Nor dpph(able

Sori((ed general ad!€,se evenrr 30,408 (8096) 25j@ O ) Nor appllci,ble
(v;^Ef

Un1o Lor€d g€neraladver? evenrl 3197 (8%) ll16 (logt) Nor app i(able
ruc,^oo

5yrremr .dverse ev€n6 I5YA[)' {394 0296) 3480 (l196) Not appli.able

Mon (ommo. ge.era lErms (i,LdDRA preleled terms, n - panrc!panls)

SUt ond UaAt

Farigue 4913 44&9 I l3 Ir 08, I l8l

ne.da(r.€ 5561 5246 1.061102. I I ll

Myalga 1989 3M7 l4l 1124.160l

SYAT

Headxh€ 5561 5246 106 Il02. 1 I l)

Fr/'ex a 1599 1386 I 12 1102. I 221

NasplByrLq,LLi 339 2/7 I 17 [09], r i0]

General h:rms moi inc,eased by the HPV va(cines (MedDRA-prefered terms, n - p3ncipanB)

At ond U;AE

Fatgu€ 4933 44a9 I 13 {10a, I l8l

Headache 5561 5246 I 06 Il 02. l.l ll

Myalgra 3989 1c47 I4l 1124, 1.60)

svt
MyalgE 1989 30/1 I41 ll24, l.60l

N.Lrco 211 148 I 21 t0.89. 1651

Pyrexra 1599 1386 I 12 tl02, 1.221

C€nei.l tarms .nosr d€s€ar€d by rh€ HPr' vaccln€s {MedDRA Fefered termr, n = pani.ipantt)

SGA| ohd ttCAt

lnfluen2a ll9 120 0.91 106l, l-16l

Cough 86 87 0.89 1065, l.2ll

Oropbrynqeal pain lll 97 I1010.8O, 15Ol

SYAT

rung. inferrnn 4 ll 078 [0m,6.41]

Snur heada<he 9 15 049 [0.21, ] l4l

loin! i^iury 2 5 047 [0.] l, 2.011

rrllr06,r.6lo rr lru; lr6le l0r 1098, r.031

Not applrcable

Nor appli(able

I r4 tr 09, r.r9l

r 08 It 03, 1 t4l

r 42 Ir 24. r 6ll

I m 10.15,6531

'| 16It26,24n

r.r 5 I024.sJn

o92 I0 70, r.201

098 t090, r 0D

r 33 t0.95, 1.85)

r 08 1r.03, r.r 4l

r l5 1106, r25)

t 76 lt 26,2.4))

r 47 t093,2J41

r 40 t094, 2.orl

0.98 10.90, r.071

r.o5l080, l.5l
or5 10.78. r-r6l

1 14 Ir 09, r r9l

r.08 Ir 03, t.r4l

I 42 [] .24, r .631

t.m 10.15,6531

1 .76 l1 _26, 2A7')

1 .15 l0)4, 5-57)

0.92 t0 70 r.2ol

098 1090, l 071

r.33 t0.9s, rr5l

r42 (r 24. r 6l)

t.r 5 lr 06, r25l

r.r 5 [024,554

r.32 (035, 4.981

\.47lA%,2-341

r.33 t0.95. 1a5l

r .25 1044. r au

r35 t030, r.361

Not applicable

Nor appli(able

0.88 I0J9, I 9/l

0.83 10.,46, r 391

0.91 10.58, rt3l

o94 t056. r 581

0.90 10.60, r.34

1 _29 tO_73, 2221

Not rpplioblc

Nor applicable

Nor apdi(.ble

3.0r [0J],2&831

Not appllcable

301 t031,28.8t1

o18 to.or, 0321

0.4910:1, 1.r41

or51003.0.881

'Se€ Addltlonal lile 4 r€ctjon 12 ,or mlta'analys€! of qe.llral h.rmr tor rli€ 16 iubgroups (bas.d on .9e group, typ€ of HPV v.(.ln€ .nd .onp.r.tot) of th€
2a lnclud.d (lini.rl (trry r.fx)rt1.Ihe .pplLd harm catelpriei are M€dDM-prcfened temr.lhr table cont lns general harm5 of'solldted g.neral advlr5e
.v.nr(' FGAr), 1'n$llrlr..l O.mrd .rlv.rr. .v.nh' (llcAf) irl.l ly{.mk 

^dv.nr 
.v.nr' (.,YAR. Numbc6 for 'HPV vn dnc' ond '(ofiE Jtor' ,nc lh lot rl sl

sGAf, UGAI and SYAe but to .vold doubl. <ounting of p.rtidp.ntl t 6AE (th.t account d lor lGss th.n 1096 of th. gcrer.l h.rmr) w!r! dhmk!.d from th.
tot l risk ratio for it\dles th.r reported SGAE and UGAE sepi.ately (SGAE .M UGAE wer€ not .cpo6.d as poolcd estlmater for lndkldual g.ncral hlrmt
classif€d wltn i,trdD8Arrcf..red terms; !€e Addltlonal fle 4). h wd not f..sible to pr6€ this 5umm.ry t.ble for ttr. 16 subgroupt (based on agc arouo
type of HPV vr(clne .nd (ompalalor) of the 24 includ€d (llnlc.l etudy rlports
th! (llnk l strrdy rcporB repon€d 69,915 lndivilu.l M.dOAA<h$(l€d g.rEral hamr for 2tA2 pankDants, l'e. 2.7 9€fl!r.1 h3rmi p.r pardclpant. G.n€ral
hami w€r€ r€poned .s the number of pani.lpants with . McdDRA-cl.$m.d g€n€ral h.rm over rhe total number of p.rtl.lp.nts
'Gb(osmhhlfin delin.d lolkrr.d gen lal advers..v.nB (SGAB .s ' d\Grs. cvenB ro b. r€(ord€d [tom d.y 0 to d.y 6 .lt!r ea<h vxcinatbn] a3

endpolnB lanfiralgi., f.tigrr., h!ada6e, my.lgla, pyrexl., lash rnd u.tl(arla] ln fie cllnlc.l study'
cchxosmlthxlln. deined 'unrolklt€d g.n€?.l .dv.6€ lvmts' (UGAE) ar 'Any AE ladve6. gt €nr) reporrcd ln .ddllioi to thosc solklted durlng rlE dlnl(.l
study. Alto, eny 'rolklt.d' tynptom wlth otu.t ouBld. thc sp<med p€rlod of rollow.up for soll(lted rymptomr w.s r.pot.d as .n unsolldtrd AE'
'M€rck sh.ry .nd Dohn € deflh.d lynemk adv€r3. €v.nts' (SY E) .s 'any iystcmlc dlnk l .dv.rre .rr.nt th.t dorelop.d on th. day of va<dn tlon o. during
tll€ I il dayr alt€r va(chatron wa5 rc(odd on tt|! VRC tvxdnatlon repod (ardl'
rRirk r.tlos were cil(ul.t€d wlth lhc random{ffe(l3 lnv.Ea v6rLn<! m€thod

'I}l. tot l numb.?! of pGnidpant! wlth g.ncrll hlnni ln Ccrv6rk nudl.! w!r. r.potud or .solldtcd ISG EI lnd un5ollcltcd ruG El', lx. thc rlrk rJtlo l, dmilw
lor SGAE .nd UGAE
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Subgroup analyses
Younger HI)V vaccinated participants were morc pro-
t.cled againsl moderatc HPV-related intraepithelial neo-
ploiio or worsc than oldcr participontE (agc 15 to 29: 784
vs. 1079, Illl 0.71 195',X, Cl 0.61 to O.B3l; age 21 to 72:
168 vs. 160, RR 1.04 [95% CI 0.84 to 1.29]; ratio of rela-
tivc risk [RRR] 1.,16 [1.12 to I.91]) and also expcricnccd
fewer fatal harms than older participants lage 15 to 271

24 vs.32, RR 0.77 [95% CI 0.45, 1.33]; age 2! to 72:21
vs. 6, RR 3.13 195% Cl 1.29 to 7.611; RRR 0.25 [95% CI
0.09 to 0.701), but there were no differences for serious
nervolls system disorders (age 10 to 35:53 vs.35, RR

1.46 I95% Cl 0.95 to 2.251; age 21 to 721 t9 vs. 11, RR
1.56 [9s% CI 0.75 to 3.2s]; RRR 0.93 [9s% Cl 0.4O to
2.191), serious harms that were iudged 'definitely associ-
ated' with of CRPS (age 9 to 35:76 vs. 48, RR 1.48 [95%
Cl 1.03 to 2.121; age 2). to 72: 19 vs. 9, RR 2.tl [95% CI
0.67 to 6.69); RRR 0.70 [95% CI 0.21 to 2.34]) or serious
harms that were iudged 'definitely associated'with POTS
(age 12 to 35:43 vs. 21, RR 1.86 [95% CI 1.10, 3.15]; age
2l to 72: 13 vs. 5, RR 2.22 195 Cl 0.76 to 6.471; RRR 0.84

[95% CI 0.25 to 2.76]) (see Additional 6le 4; note that
the subgroup analyses used overlapping age groups due
to the different age groups included in the trials). No
significant subgroup differences were identfied for sub-
group analyses based on gender and contlol treatment.

Random-effects vs. fixed-effect
We found similar results with the fixed-effect model but
with narrower confidence intervals, as the between-trial
variance is not included in this model.

Discussion
Our systematic review of 24 cliaica.l study reports with
95,670 participants showed that the HPV vaccines within
4 years of follow-up decreased HPV-related carcinoma
in situ, which have a high likelihood of progressing to
cancer [l], and HPV-related treatment procedures, but
tle vaccines also increased serious nervous system disor-
ders (exploratory analysis) and general harms. Younger
participants who are tiose primatily intended to receive
HPV vaccination [t] were more protected against
HPv-related neoplasia and had fewer fata.l harms.

Strengths
Our review was based on sfudy programmes, randomised
trials reported in clinical study leports, clinically import-
ant pre-specfied outcomes, intention to treat analyses, ab-
solute risk estimates and a conserEtive statistica.l method
based on the random-effects model. There was no hetero-
geneity for serious nervous system disorders or for the
post hoc exploratory harm ana.lyses of serious signs and
symptoms iudgcd 'dcfinitely associated'with POTS and
CRPS by a bhrded physicial widr clirfcal c4rertise.

Limitations
Insufficient trial data acccss, incoDrplete reporting, dalx
ftagmentation and limited trial foll.rw-up periods were
maior limitationc. lt took 3 ),earr to obtsil .n incom
plete subset of the eligible clinical study reports; a

process which we have documented in detail elsewherc

[38]. Our reviow iu thcrcft-rrc lirrrited by repurting liuu
the bias that we aimed to reduce [37]. We did not obtain
any periodical safety update reports before our data lock.
The inclusion of the remaining participants from the 26

studies u/ith no available clinical study reports included
a fifth of the total eligible participants, which could have
influenced our review, as some of our results had P
values alound our cut-off of 0.05 and confidence inter-
vals that were wide.

We performed multiple comparisons: 166 meta-analyses
of which 3t (19%) showed statistical signficance for the
total risk ratio estimate. With our P value cut-off of 0.05,
about eight (166'0.05) or a fourth (8i31) of the significant
results are likely to have occurred by chance. We did not
use BoDferroni (or simi]ar) corrections [40], as one of our
primary outcomes was serious harms, which were affected
by incomplete reporting (see Table t) and lack of saline
placebo controls (see Additional file 2).

The 24 included clinical study reports only included
one Gardasil 9 trial (V5u3-006) that was small and did
not investigate histological outcomes. Many countries
are currently implementing Gardasil 9 as a tyo-dose
regimen irl their vaccination programme instead of Cer-
rarix or Gardasil [l]. Two doses of Gardasil 9 may in-
duce fewer harms than three doses, but Gardasil 9 may
induce more harms than Gardasil. For example, in the
clinical study repolt that we obtained of phase 3 multi-
centre trial V503-001/NCT00543543 (not eligible for
ou! systematic review) of 7106 and 7109 healthy females
age 16-26 randomised to receive three doses Gardasil 9

or Gardasil, there were more se ous harms (233 vs. 183,

RR 1.27 I95% CI 1.05 to r.541, NNH 151, P= 0.010; re-
ported from day 0 to 390) and general harms ('slstemic
adverse events': 2086 vs. 1929, RR 1.08 [95% Cl 1.03 to
1.f41, NNH 75, P = O.O03; reported 0-14 days post-vac-
cination) in the Gardasil 9 group. A 0.5-ml dose of Gar-
dasil 9 contains more virus-like particles (270 Fg vs.

100 pg) and aluminium-containing adjuvant (500 pg vs.

225 pg) compared to a 0.5-rnl dose of Gardasil, which
could explain t}re harm differences. Although Gardasil 9
targets fiye more HPV gpes than Gardasil, Gardasil 9
did not decrease CIN2* more than Gardasil during trial
V503-001's 4z-month follow-up (325 vs.326, RR 1.00

[95% CI 0.86 to 1.16], P = 0.97).
A substantial part of our results should be interpreted

carefully due to high heterogeneity. We expected t}le high
heterogeneity for several results (e.g. for HPv-related
carciuuula irr si[u). ru the included hials conrplised 16
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Table 9 Beneflls and harnrs of lhe HPV vacclnes: surTlrldry oT lrdllr 5 of spcridL ntere5t drlL] pust l'roc e^filoralory harn'r ana]ses

New onfi diseasesdSummdry of ha.mt of
gpec al rnlerert and pos!
hoc exploralory harm
analyses'

l_lPV vaccrne Comparator
(N= 47,07s) (N = a8,s95)

Risk
ralo'i959t
Cl]

HPV vaccrne Comparalor
(N= 47.075) (N= 48.595)

Rlsk ratio

[9s% cr]
HPV vaccine Comparalor
(N= a7,075) (N=4&s9s) t95% C1l

Harms of spe.laL inierest (MedDRA-prefe(ed term9, n = FBnicrpants)

Anaphylaxis 2 4 0.59 {0.13,
282)

Chronic farigue 0 0 Not
syndrome (CFs) applicable

Chronrc reqional pain 0 0 Not
syndrome (CRPS) applicable

Gurlain Barrd syndrome 0 0 Nol
(685) appli..ble

Posruralo(hostatlc 0 0 Not
tachy(ardia syndrome applicable
(POT5)

Premalure ovarian 0 0 Not
fdilure {POF) appli(able

Syn.ope 4 I o.94 [0.23,
.t.lJ ll

Post ho< erploratory analyses oi'Vigi&se'harm cluste6L

[xpcctcd 5yncmic 25 ] 1 ] 96 [0.96,
reactlons 3.981

Allergic,/hyperrensitivity 2 2 0.96 {0.14,
reactront 6521

vnwn,arrl i,rn ri,r'\ o s I il [o'in,
3.461

Posl hoa exploratory analyses of CRPS and POTS<

Harms jrrdocd ar 95 57 1J4t1,11,
'definile, nsro.iated' 7.141
wrh CRPS

1 18 I0 48, 0
291)

Nor 0
applicable

Not 0
applicable

Not 0
applcable

Not 0
applicable

Not
applicable

Not
applicable

NoI
appli(able

Not
applicable

Not
apphcable
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0

0

0

0

0

0
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0
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2U

2\)

5079
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r J58
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t0,926

r 912
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0

0

o

0

00

00 3.m [0.]2, 0
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l.u4l

Nor
appli(nbic
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2.341

r.0l 10.93,
1.141

r .05 t0.82,
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Not
applicBb ee

r.10 0.r8,
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9948

r 469

)1,))a

r6,288 Nor
appli..blee

)t)

47

.J152

1rh I(,78
1 441

r.:0 10.93

r5sl

1.04 [0 98, 27,8cC
r.r ol

Not
appli(ableo

Harms judged as

Uefintely assodated'
with PoTS

56 26 r.92 11.21, 3675
307)

1.08 Ir.0r, r8,207
1.r 5l

r5a€ Addhldul fih 4 e.dlonr 13 and 14 fd met -.,Elys or dp h.,nD ot srt(ldl lrterBt.nd po5t ho< €xdo.ato.y ha.m an.lF.t. Thcr. wlr no .ppli(abl. fatal

ha.m of rp€.i.| intcrest h was not teaibl. to prs.nt thls summary tabb for the 16 rubgroup6 (bar€d on aq€ group, gender, ryp. of HPV v.<(ln€ and

comparaior) ol th. 24 ln.luded clinl(al study r€pon!. Ar wr dld not obtain compl.t. (.se repon forms or indlvidual pinlclpant dsta, we (ould not atsign hams
lo indlvldoal p.rd.lp.nt5
b^r dte tndud.d nudi6'h.rm ar3ssm€nrr were.t rlsk of low Int rnal and .x.m.lv.lldity (r.G Tabl. I .nd rh€ 'Discurrion' i€€tlo.r), w€ .ompared the $r€e
hrcen h.rm (luncrr .eponed frcm pharm.covigihnc. up to 1 January 2015 to the Wodd Hlalth Organl5.tionS (WHO) VlgiBat. wlth th€ <llnical study r.pon
dati. W. dld rhB to re. It th€ ph.macovlglhrr€ d.t w!r. elmll.r to the rtudy d.t . Mgl85!e3 lalg6t HPV vaccine ham dult.r (exp€.ted syttemlc reacnont)
onsists of tE.d.<h€, n u$a, py.erl., dldnas3 and \io.nltl.rg'. VlglB$c'3 r.cond largG.t HFr' v..cin. h..m <luttq bllergi(Ayperentiltvity r€acliont) (omlttr of

prllor and r€hrrc'. As rrc synth€.lr€d indlvldual M.dDM-p..terr.d t.lm cl.r!|ff€d tumr our pon ho( €xploEtory an.lys6 of Vigl8ase h.lm clulters m.y
$€refor. lndud.. p.tkipant ,horc th.n on<G ln €ach rapahte anatrlt
'w€.r*!d a phyrclan wlrh dinlcal .xp€nlre ln PoTS.nd CSPS to.!s.ss the rcponed MedDRA teht a, 'defnh.b/, 'probaby, 'probably nof ot ?€finnery nol
.5io<hrcd whh lhc syndromes. Th. phyrlchn w.i Ulnd.d to the.llo(.tion groups.nd out@me clata. The daL war synthesiscd for tho3e MedDM'p.efer.d
r.rms rhsr th. physi.im Judged d.fnat y.rsoclr€d with POTS or CBPS. & we rynth6E d lndhtuual tLdDRA.pr€Lr.d termt ou, pon ho< eplotalory
anarr., of CRPS .nd POTS may lnclude a pad<lpant morc th.n onc. ln erch s€parat. analr.slt

G.d.3il .nd G.dad 9)

'c€n.lal harme w!r. cornpiled of th. ham cat€go .i 'eolklt€d g€ner.l adverre event!', 'unsolkired g€n€ral .dwrse cv€nis' (for Cervadr) and 'tystemic .dveE€
eventr' (for G.d.3ll, G.rd.nl 9 and rhe HPv 16 vacclne)

'Riit 6tlo6 cr!r. okubt.d with th€ andofl|€ffccts lnveEe v.dan . method
.som. nume6tor3 €x...d!d th. denomlnatoR m.klng lh. r.ruh nons€Nl..l. Th€r.fore, w€ dld nol p.rfom m€ta'an.lys€s
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dillerent subgroups bascd on the t)?e ol HPV vaccine,

comparat{)r, agc :rnd gcndcr. All mctn onolyscs rvcrc

divrded accordrng to the 16 subgrouPs to provldp hetero-

Elellerty nleasures (see Additional frle ,I), but thL nationality
of thc porticiponLr ond rcgionol pmcticca of HPv rclqtcd
srreening and frcatrnent procedrrres may also have

corrtributetl to tbe het.r'ogerlcify.

Limitotions of benefit ossessfient

Only 10 HPv-related cancers occurred in the follow-up
periods. Extended follow-up was not possible for 75% of
the comparator participants (36,344/48,595), as they
were offered HPV vaccination at trial completion.

We only included benelit results of intention to treat
analyses, which also included participants that were en-

rolled after they had been infected with HPV. The HPV
vaccines have no documented effect on HPv-related
neoplasia caused by previous infections [l]. C)ur benefit
results may therefore be skewed toward the null com-
pared to real-life settings wherc mainly 12-year-old ado-

lescents-that are expected to not be previously

HPv-infected-are HPV vaccinated. Geft ing vaccinated
before sexual debut is likely to improve the HPV
vaccines' benefits, but no included tdal investigated
histological outcomes for participants that were vacci-
nated under the age of 15.

Three trials-HPV-008, V501-0i3 and V501-015 that
contained 38% (36,266195,670) of the analysed partici-
pants-were stopped early when HPV type 16/18-related
cervical intraepithelial neoplasia or worse (ClN2') was

significantly reduced for their HPV vaccine per-protocol
populations. On average, trials stopped early for benefits
exaggerate effects by 29% compared to completed trids
of the same intervention [41]. When the tfuee trials
were excluded from our CIN2* meta-analysis, CIN2*
was not significantly decreased (184 vs.200, RR 0.85

[9s% CI 0.54 to i.33], P-O.47, 12 =7?; see

Additional file 4).

One clinical study report (HPV-015) only reported
CIN2., although there were three cases of HPV-related
cancers in the HPV vacciae group and one in the com-
parator group (see Additional 6le 4). These cancers were
listed as serious harms and were not mentioned else-

where in the clinical study report. For transparency, it
would have been more appropriate to report each histo-
logical outcome (cancer, carcinoma in situ, moderate
intraepithelial neoplasia, etc.) than only a composite
surrogate outcome such as CIN2',

No trial tested the HPV vaccines' protection against
cervical cancer without using cervical screening. This
may reduce external validity, as some studies show tlat
HPv-vaccinated women may tend to avoid cervical
screeninB [42]; although ol.ler studies luve rrol slrowrr a

clear tendency [43]. The trial personnel often performed

cervical scrccninB tog,eLJrer witlr c,-,lpt-,seopy every

6 month5, lnd thc iDtludcd prrti( iPrntd r|ere often

wrmen rrgetl l5 26. lr) clillical practicc, celvlcal screen-

ing is rrsrrally pclfrlnrcd cvcty 3 to 5 yeaLs aud recom-
mcndcd alicr cgc 25 l4'il, :16 mott CIN-I' lesions in

women under age 30 regress spontaneously, which may
justily active survelllance rathcr than imrrtcdiuLe itrter'
verrtiorr [45].

No trial used mandatory biopsies, which may reduce

internal validity. For example, the precursor Iesion of
cervical adenocarcinoma is difficult to detect on colpos-
copy, but easier to recognise on a biopsy 1461. The inci-
dence of cervical adenocarcinoma is increasing and may

more often be HPV negative compared to cervical squa-

mous carcinoma [46], but only 5% (/J1857) of the re-
ported cervical carcinoma in situ cases in the included
studies were adenocarcinoma in situ (see Table 4).

We did not pre-specifo genital warts as an outcome,
but the HPV raccines reduced external genital lesions

and there is strong evidence that the HPv vaccines-
especially Gardasil and Gardasil 9 that target the
HPV types 6 and 11-decrease the incidence of geni-
tal warts [471.

Limitations of horm assessment

Only Merck clinical study reports rePorted aggregate
numbers for participants with MedDRA system organ
classified harms, and only for new onset diseases and
general harms. The synthesis of MedDRA system organ
classes for all GlaxoSmithKline clinical study reports
and for serious harms for Merck clinical study lePorts
may tierefore include a participant more than once. As
a result, we consider these analyses exploratory.

Serious harms were incompletely reported for 72% of
the participants (A,67O195,67q, see Table l and
Additional fle 2). There were 2.8 times more serious
harms reported in the clinical study reports that rePorted
serious harms for the whole trial period (7838127,493 vs.
923138,356t. As an example, trid HPV-008 of Cerv'arix
that had reported all serious harms during its 48 montls
follow-up reported 10 times more Participants \r,ith serious
harms compared to V501-015 of Gardasil that onJy re-
ported serious harms 14days post-vaccination (16Al
18,644 rs. 102112,767\. ln the cluster-randomised hid,
HPV-o4O, 88% (28,473 of 32,176) of the participants were
not included for serious harms reporting (see Table 1 ald
Additional file 2).

The use of active comparators may have underesti-
mated harms related to tie HPV vaccines [38]. The
aluminium-containing comparators were used, as t}tey
provided a similar appearance to t}rat of the HPV vac-

cines, which enhanced blinding and decreased the risk
uf perfomrance and detection bias. A single trial-
V503-006, of Gardasil 9-used a saline Placebo in 306
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participants who had previously bccn vaccinated with
(iardasil- lt is rrnlikcly lhat thosc rvho hnd cxpcricnccd
lrarms following previous Gardasil vaccination would
have pa-rticipated in the Gardasil 9 trial, so the trial's
harm rcsults arc not rcliablc. Thc trlal's bllndlng proccd
urc was adcquatc to cniurc low rlsk of pcrformoncc ard
dctection bias and could have been used in other trials
(see Additional file 2).

Although t}e manufacturers consider the aluminium-
containing comparators to be safe, 52% of the participants
(49,301195,670) were only included in the trials if they had
never received the aluminium-containing comparators be-
fore. GlaxosmithKline state that their aluminium-contain-
ing comparator indr-rces myalgia ("higher incidences of
myalgia mJght namely be attributable to the higher content
of aluminium in the HPV raccine [450 microg.ams
Al(OH):l than the content of alumhium in the HAV
Ihepatitis A] vaccine [225 micrograms Al(OH)3]"
[a8]), which we found was increased by the HPV
vaccines (see Table 7).

'l'l'E .lilli.al study lrpulLs, Llieir itrlnulted rolrselrt
forms and corresponding iournal publications (for ex,
ample, V50l-013 [49] and V50i-015 [50]) often used the
term placeLx.r (which is a subsLalce wilh rro acLive ellecr)
to descdbe t}re active aluminium-based comparators.

Two thirds of thc participonto (63,468/95,670) wcrc
rrrrly irrt:luded in the trials if tlrey had rir'r history uf
immunological or neryous system disorders (see

Additional file 2). Such disorders are not listed aE

warnings or contraindications on the package inserts
of the approved HPV vaccines [8-10]. The degree of
harms might therefore be higher in clinical practice
than in the trials. The HPV vaccines did not increase
the three largest HPV vaccine-related VigiBase'harms
clusters for serious harms and new onset diseases (see

the "Methods" section, Table 9 and Additional lile 4),
which may reflect the differences between realJife and
lhe trials'setlings and entry criteria.

The exploratory analyses of MedDRA system organ
classes may have included a participant more than once.
For serious nervous system disorders, this is unJikely, as

there were only 118 participants with such disorders (re-
ported as lndlvldual lvledDRA-preferred terms) for
61,331 participants (see Additional file 4). We note,
however, that the serious nervous system disorders con-
sistcd of vcry hctcrogcnous harms, for cxamplc, 'anoxic
encepha.lopathy', 

rmoyamoya 
disease' and'vertebral artery

dissection'.
The serious harm analyses of MedDRA-preferred

terms associated with POTS and CRPS may a.lso have
included a participant more than once, although this is
unlikely as there only were 82 participants with a POTS
sigl/syurptuur hl 60,058 participarts and 152 partici-
pants with a CRPS sign/symptom for 60,9'15

participants. 'flre selection of MedDRA-preferred terms
nssocintcd with l,( )'T S ond CRPS w0t riuhjcctivc, l')ot
verified by other assessors and included some signs/
symptoms that do not align well with the diagnostic cri-
tcrla of POTS or CRI'S 151, 521, for example, 'constipa-
tlon', 'vision blurrcd' urrd 'vonritirrg'. Othel blirrded
assessors would possibly assign MedDRA-prcfcrrcd
terms differcntly, as there were over 3000 different
included MedDRA-preferred terms. The post hoc
exploratory POTS and CRPS analyses were based on
randomised trial data where serious harms were under-
reported and likely underestimated, but since no
complete serious harm narratives or complete case re-
port forms were available, the analyses could not take
symptonr duration, symptom clustering or the diagnostic
criteria into account. Therefore, the analyses do not
prove that the HPV vaccines cause POTS and CRPS,
but they do provicle a signal, which makes it important
to carry out independent analyses of POTS and CRPS
based on the complete data set with individual partici-
pallt data.

Similar studie5
Lr May 2018, a Cochrure review ol the HPV vacclnes
that included 26 trials with 73,428 fema\e participants
concludcd thot thc HPV voccincs dccrcssc prccursors to
r:crvir:al rarrrer arrrl t[r rrrrt increrse seri(,us or gerielal
harms [j], The Cochrane rexiew had similar inclusion
criteria to our review, but it wos mo,inly based on iournal
publications and only includcd phasc ll and III triols. In
comparison, we identified 50 possibly eligible studies for
which we obtained clinical study reports for 22 trials
and two follow-up studies and included 30% more
participants (95,670) than the Cochrane review. We
found that the HPV vaccines decrease precursors to
HPv-related cancer and treatment procedures but
increase serious nervous system disorders (exploratory
analyses) and general harms. Another recent review on
males [53] and most large epidemiological studies have
found no serious harms associated with the HPV
vaccines [16-20].

Conclusiorr
At 4 years follow-up, the HPV vaccines decreased
HPV-related precursors to cervical cancer and treatment
procedures but increased serious nervous sygtem disor-
ders (exploratory analysis) and general harms. As t}re in-
cluded tria.ls were primarily designed to assess benefits
and not adequately designed to assess harms, the extent
to which the benefits outweigh the harms is urclear.
Limited access to clinical study reports and trial data
witl case .eport forms prwented a thorough assessment.
An indeprndent as$crrmenl of tlre rrrnrplrte irdividual
participant data is needed. If granted access to the
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complete data set with individual participant data, we

will update this systematic rcvicw. A lsrSc industry inde
pendent multicentre trial of two doses of Gardasil 9 vs.

saline placebo would likely be informative in identifying
a mole accurate benefit-harm balance, but we recognise

tlat such a trial will be considered unethica.l in most
settings.
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OPEN Human papillomavirus
vacci ne-associated premature
ovarian insufficiency and related
adverse events: data mining
of Vaccine Adverse Event Reporting
System
Li Gongr,', I lu!n-huan Jir, xuc-wen Tangr, Ling-yun Pan*, Xiao Chcnt & Yun tao Jialt'r

We detected disproportionate reports of premature ovarian insufficiency (POl) and related events,
including amenorrhea, menstruation irregular, FSH increased, and premature menopause, following
human papillomavirus (HPv) vaccine from FDAVaccine Adverse Event Reporting System (vAERs). The

signalwas detected by the methods of Bayesian Con6dence Propagation Neural Network (BCPNN)

and Multi-item Gamma Poisson Shrinker (MGPS). When both methods detected a positive result, a

signal was generated. Besides, time-scan map is drawn based on the lC value and 9596C1 of BCPNN, if
the lC curve showed a steady upward trend and the 95%Cl narrowed, the signalwas 5table and strong
association,The result5 showed that there were not POI reports of HPV vaccine, but VAERS received a

total of 2, 389, 27 Pol related events for HPv2, HPv4, HPvg resPectivelY from the year of marketed
to 2018. No signal was detected for HPv2. HPV4-POl ralated events were all dete(ted as signals by
two methods. There was only one signat of menstruation irregular for HPVg. Time scan of HPV4-POl

ralated events showed those signals were stability and strong association, but not for HPV9. Our
results only represent statistical association between HPv va<cine and POI related events, causal

relationship needs fu rther investigation.J
Human papillomavirus (HPV) is the most common viral infection of thc reproduclive tract and is the cause

of a range ofconditions in bolh men and women and cervical cancer is caused by certain qpes of HPV lt was

estimated that 569,847 new cervical cancer in 2018, of which 3l 1,365 dealhs around thc worldr. Continuous
infecrion ofhigh-risk HPV types is highly associated with $e development ofcervical cancer, and administra-
tion HPV vaccine can effectively prevent cervical cancer Three prophylactic HPV vaccines a.re currently avail'
ablc worldwidr, including HPV bivalent recorrrbnrarrt vaceirrr (HPV2), HPV quatl ivalcrrt Ie!ortrbirrarlt vac(iI)e
(HPV4), HPV 9-valent rccombinant vaccine (HPv9).

Premature ovarian insuficiency (POI), also known as Prenraturc menoPause or Premature ovarian failurer, is

a clinical syndrome defined by loss ofovariao activity before the age of 40, which is characterized by menstrual
disturbance (amenorrhea or oligomenorrhea) with raised gonadotroPhins and lovr estradiol r. Women with PC)I

have a little chance ofspontaneous pregnancy, and no interventions could increase ovatian activity and natural
conception rales 1.-with the widespread ofHPV vaccine, therc wcre an increasing number ofreports and studies

rDeDartment of Pharmacy, Ministry of Education Key Laboratory of Child Development and Disorders, National

Clinr(i, Research Center for Child Health and Disorders, China lnternational Science and Te(hnology Cooperation

Base of Child Development and Critical Disorders, children's Hospital ofChongqing Medical Universit, chongqing
Key Laboratory of Pediatri(s, Chongqing 4OOO14, China. ']School of Pharmacy, Chongqinq Medi(al Universit,
Chongqrng 400016, chrnn. ]lAlMLl lcchcnology, zhcjing 31403I, China. 'Chongqlng Three Golges Centrdl
Hospital, Chongqing 404o0o, China. tDepartment of Pharmacy, chongqing Emergen(y MedicalCenter, chongqing
Unive15ity Central Hospitsl, ChongqinE 400014, chln.. ft.m!ll.lisyuntsomdil@h()5pit,rl.cqrr ru.cdu-cn
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on HPV vaccifle,POI combinatioD. For erample, case reports and case series study reported a Possible link about

adolescenr POI following HPV4 ., but a population-based relrospectiv€ cohort study found no elcvated risk of
POI a.fter HPV4 adminiatration s. Although rh€se observations were not identifed the Possible risk for HPV
vaccine'Pol association, we connot exclude HPV vaccinalion has a lole in pathogenesis ofPOI n. So far, there
arc no repons and studies ofHPV2 and HPVg,POI combination, and whether various HpV veccines associated

wirh POI is still inconclusive.
Published adverse reactions about HPV vaccines were mainly available form clinical trials, which might

nol rerleal the full safety chalacteristics of HPV vaccines because ofstrict trial design, relatively small samPle

size and shon duration of follow-up. LarSe-scale advers€ €vent sPontaneous rePorting system is an imPortant
data sourcc for idenlifying and discovering new or rare adverse reactions and after markeling. SiSnal detection

from spontaneous reporting system (SRS) is carried out by mary regulatorty authorities, such as the US lood
and Diug Administration (FDA) 7, the World Health Orgarization UPPsala Montoring Centre (WHO UMC) s,

the Nethirlande phermacovigilance (_:entrc Larcb. e, to cvaluate Fogsiblp .sso.iirion herween vaccine/drug and

event combiDation, whtch lncludmg detectroo of,ovel signal, slrengrhentng or weakiDS of existillg siglal arrrJ

providing evid€nce for or againsl exictin8 safety concern not c\aluated by data mining.
tublished rcscarchcs hsvc supportcd or opposed the possible association between HPv4 vac.ination and

POl. WE Jesigtrcd this erudy to cvaluatc thc statistica.l alsociation and dctcct thc siSDol ofPOI ond relnted eventr
ofthree HPV vaccines, and to provide evidence fo! or against eiicting HPV4-asrociaied POI concern based on
the data mining and signa.l detection method. The research data was obtained from the Vaccine Adverse Ev€nt

Reporting System (VAERS).

Results
DescriPtive analysis. Between 2oo9 and 2018, VAERS received a total of275,595 ccinated alone rePorts,
including l7l for HPV2; from 2006 to 2018, there were 322,932 single use rePorts, ofwhich 27,386 were HPV4;
143,909 ;ere extracted from 20l5 to 2018 afld 7,255 for HPVS (Fig. l). In the adverse event rePorts ofeach HPV
vaccinated alone, reports of amenorrhaa, irr€gular menstnration, FSH increased, and preruature meDoPause

were extracted, aod there wcr€ 2 reports for HPV2, 389 for HPV4, ard 27 for HPvg-
For the types ofthe reporter, it was mainly come from healthere provider (HPV2 accountiog for 100.00%,

HPV4 for 5416%, HPVg ior 29.63%), suggesting that the report was aulh€ntic aDd professional. Ttre healthcare
providers include physician, physician assista.nt, medical assistant, certifed m€dical assistant, nurse, r€Sistered

nurse,licensed priaical nurse, nurse practitioner, hedth Professional, healthcare worker, doctor ofpharmacy,
pharmacist, pharmacy techDician, physical therapist.

The age distribution was mainly concentrated on 9-18 ycars old (HPV2 a.counting for 100.00%' HPV4
for 50.64i6, HPvg for 55.56%), and $e proportion ofless than 40 yeats old is 100.00%, 77.12o'lo, and 70.37'lo'

respectively for HPV2, HPV4 and HPV9. For serious adv€rse €vent (SAE), there are 0, 55 and I rePorts for
HPV2, HPV4 and HPV9 respectively. The generd charactcristics aad comPosition ofeach HPV adverse event

reports are shown in Table l.

Signal detection. Sign3.l detection war performed on POI related evenls of three HPVs The resuhs are

shown in Tablc 2. Thc numbc, of HPv2 rcpons did not reoch ths t"5t 6trodard, end no .i8nd was detected.

HPv4-associated uncnofthea, menslruation irregular, FSH inqeased, Premature menoPause were Positivc
results by nvo methods, suggcsting statistically significant elevared risk of HPv4-associatcd POI aad related
events. For HPV9, irregularmenstruation was detected as siSnal, but the other 3 adYerse events did not detect

positive result byMGPS.

Diagram of time scan. A time-scan inap is drawn for the HPv-associated POI related cvcnts to shore the
change tendency of thc signal over timc. WhcD the Iower 9596 confdencc inlerval (CI) ltmit of the IC for the
IlPVlacccinc A! combinotionB ch.ngcs from e negolive r Potitive valur, lhe dignal aPT,ee.s. when lhe curve
oflc shoh's a steady upward trend and the 95%Cl narrowed, it indrcatcs that the siglal tcnds lo be stable ard

rcportsllPV2-rclat
009 to 20

SCIENTIFIC REPORTS | (2o2o)10:10762 | hnp5://doi.org/r0.1038/s41 598-020-67668'1
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Tablc 2. The results of signal detection for POt related events.
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strong associatit-rn r". The resulls are slrowl in Fits. 2-3, ofwliJl Fig. 2 show th€ IIPV4- a5sociatcd POI rdated
events and Fig.3 for HPV9.

Thc time ;can of HPv4-associated arncnotrhea and menstruation irregula, shown in Fig. 2a and b, which
hav€ a similar fcature. From the diagrams in Fig. 2a and b, wc can see the value oflC increasc markcdly aod the
lower 95%CI Umit above zcro in 2Od7 as the number ofreports ofHPv4-associated POI related evcnts incraas_

ing, ri,hich indicares the two signa.l 6rst appeared in 2007 and carli€r than somc case ,ePorts and rcgaarches.

From 2007 to 2018, the iDterval of the IC becomes smaller, which means a stablc signal and suong association.

Figure 2c sltows rhe time scan of HPv4-associated FSH increased. The lower 9596CI limit always bdow zrro,
becauie fcw reports are received in vAERS from 2006 to 2015. As the repoits inqeasin& ihis makes the v"alue

of tC incrcasing and th€ lower 95%CI limit above ?rro iD 2016, which mea$ thc ai8n.l 6lst gencrared in 2016.

From 2016 to 2b18, the bars around th€ IC are smaller which shows the sig al is stabl€ and a strong statistical

For the HPv4-associated prcmature meoopause (Fi8. 2d), because no rePorts are accePted about &is associa-

don, the IC curve d€creases from 2006 to 2008, ap.rt ftom a slight incrcasinS after 2009 whcn lhe adYersc evcttt
was reported. ln 2013, there are I I rcports received of this evell, thcn the IC incleasing raPidly and thc lower
95%Ci timit cha.ging from a negali1,e to a positive value which shows thc siSnal 6rsl be found in 2013. From
2013 to 2018, thc time scan map irdicates a trend to a highly association and stable siSnal.

The time scans of HPVg-associated AEs are shosn in Fig.3. In our rescarch, only manstruation irtegula,
was detected as sigDal by 2 methods and was a strong statistical association with the IC incx.asitrS, but the larle
95% Cl diminished possibility ofa rel.tioaship between HPVg and rn.nstiuatioD irrcgulat This signd *as firt
appeared in 2015. The combinations ofHPvg-amenorlhea, FSH incre.sed arld Prcmature mcnoP.use were Dot

detected as a signal, and thc time scans indicated a low Possible associetion.

Discussion
To our knowledga this is the 6lsr signal detection research in which POI and rdated events werc evaluat€d 6s

a poterrtid HPV waccinc adversa event. For the geneial claracteristicr oflhc rclrorts, thc rc?ort€r of hcelthclrc
prwiders accounted for 9.76% in HPV4, for 29.63% in HPVg, indicating that rePorts mat y accessed by profes-

iiooa.l stafl, The paticnt e8c composition mair y conc.ntrated oD edolcs(€nl of 9-'18 yerrs (nd (HPv4 50.64%,

000HPV2 7
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Figurc 2. Time sc.ns ofIC for HPV4-associated POI raleted events from the year 2006 to 2018: (a) HPv4'
arnenorrhea association, (b) HPV4-meDstruation irtegular association, (c) HPV4'FSH increased association,
(d) HPV4-premalure menopause associalion.

HPvg 55.56%) and reproductive-age women between l9 and 26 years old (HPv4 24 94%, HPv9 14 81%), within
the age for ova an develoPm€nt and fertiliry In addition, more than 70% ofPalients wereyoungerthan 40years
old, ;oDsistent with th. .pidcmiolo6cal characterislics and diagnostic crileria of POI ' SAE rePorts were few

in this database, mainly i disability (6.43% for HPV4;3.70% for HPVg). Although two methods, BCPNN and

MGPS, \,ere used to improve the siSnal detcction, some Positive signals might have been missed due to the low
sensitivity of Bayesian method.

The Americar'iciety ofReproductive Medicine classified POI into occultation period, biochemical abnor-
mality period and llical abnormal period acco.ding to FSH level, menstrual status and fertiliry Th€ fertility
is reduced with the increasc ofFSH as early manifestation, and finally develops into irregular menstruation or
amenorrhea rr. Amenorrhea, FSH increased, and menstruation irre8ular are the symPtoms and cxamiDation
indicators of POI that serve as early warning on thc development of POI for healthcare Providers to ide ify
POI early. Although POI is often used as synonyms ofmenoPause, they are not equivalent. Thus, we conducted
signel detection for arnenorrhea, FSH increased, menstruation irregular, and premature menoPause io assessing

th€ sataistical risk ofPOI caused by HPv vaccines.
The 6ign.l detectioD result6 showed: (a) HPv2 did not )'ield aDy siSnali (b) H Pv4 was assocrated vDth amen-

nrrhea, FSH increased, menslrnal irregularilies and preEalure menopause, indicating HPV4 vith a sataistical
risk ofPOI and relatcd cwents; (c) irregrlar menstruatron was detected as srgnal for HPv9 only. The dtagtams

of time scan shov',ed: (a) because there was no signal for HPv2, no time scan figure was done for it; (b) the time
scan ofHPv4-associated POI related eveDts showed that the signa.ls were stable and strong association; (c) time
scaa ofHPVg-POI related events indicated that th. value of IC increasing but with a larS€ 95% CI bars, suggest-
ing the unstable signa.ls. It was worth noting that the signals only represented a slalistical relationshiP between
HPV vaccincs and adverse evelts, did not represeDt a causal relationship.

The possible pathogenBis betveen POI and HPVvaccin$ vrere multifactorial, such as autoimmune resPonse

prompted by HPV raccioes D and the adjurant adverse efect ofvaccine 'r. A Possible relationshiP between POI
and liPV v;ccination has becn proposed in view of the lemporal vaccine-event association 12. POI is a clini-
cal disorder with complicarcd a;tioio8y, and 5-30* of POI cases h.ve an auloimmune mechanism r!. But the
pathogenesis ofHPV yaccine as. tigger facto! for autoimmune disease is dimcult to assess and did not found
rnndrrsiveevidenrer'Inimrnllnolngy,a.rnrdingh.lcfnedhylh.Nationa]Can.erInslitnle,anadiuvantisan
agent which miSht sdmulalc aDd incr€ase the immune aesPonse to a vaccire, the aluminum salt was the mosl
common adiuvant in human vacclnes Ir, and alumrnum salt is tlte adjuvant ln [lPV2, IIPV4 and HPv9. The

SCIENTIFIC REPORTS | (:o2o) 10,10762 I httpsJ/doi.or9n0.1038/s41598-020-67568-1
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adjuvar:t ofaluminum salt could enhance or prolong aitigen-specific immune response, but it may have potenlial
adverse efie.i. According lo anilnal experimenls, aluminum could accumulate in the ova.ry, damage the slructure
ofthe ovary and decrease ovarian weigh!, which suppressed t}!e concentrations ofestrogen, prog€slogen, FSH,
luteinizing hormone and resulted in abnormal development ofovarian lbllides, and the reprodrclive hin(tion
of fcmalc rats wa! inhibitcd by aluminum c.:iposurc 16 r7.

Our study detected the signals ofHPV4-associated POI rclated eve[ts and the signal ofmenstruation irregular
for HPV9. Although our results were difierent from olher reseauches, such as Naler^By t and Pellegrino ", which
did not obversed an elevated risk ofPOI after HPV4 administratioD but they suspected presentirS ofa rare risk
factor ofdelermining the adverse event 6, our results provided a sigDal evidence in the view ofpharmacovigi-
lance. Furthermore, long'term reproductive safety studies are surely needed. HPV4 and HPV9 have the same
pr€paration process and adjuvants except for the diferent viral subt)?es. Short-term of marketed and lack of
loDg-term safety data may be attribute to the difference in sigrals between the both, Itt addition, no stu&es have
shown that the difereDce in adverse events due to different virus subtypes.

However, data mining and signa.l detection of VAERS has several limitations. First, the maior limitations
of our study ar€ thar it is unclear whether rhese AEs caused by disease, and lack ofthe data ofmedical history,
m€dicrtion history end menstrual history. Therefore, disease-oriented adverse events could be delected as signals.
Second, VAERS is subject to various biased such as missing data, over-reportiDg, under-reporting. Third, because
there is no sp€cific value ofFSH in VAERS and each report is only one FSH test result without continuous result,
the FSH increase signal may bias to POl. Fourth, sincecombined vaccination mayinhibit or enhaDce the immune
response rr, this str.rdy only indudes the reports ofvaccination alone and exduding data from co-vaccination.
But it resulred in a reduction in sample size and it is also a bias in ou! study. According to the clinical trials for
HPV4 and HPV9 co'vaccination with other vaccines, rhey found that it is safety iD vacciDation cornbination,
but la& ofthe data ofpost-marketed re'ro.

Conclusions
AE reports in VAERS were reviewed to analysis the safety profles ofHPV vaccine-associated POI and related
events. From the results ofsignal deteclion, it was suggesting that HPV4 have statistically signaifcant association
with POI, induding amenorrhea, menstruation irregular, FSH increased and premalure menopause, and HPV9
havc potcntial gtatisticol risk in mcnstruatio, irrcgulor. Howcvct it should bc aorcd thot ou! rcscsrch doto is
ecctsscd from VA[,RS aDd rclults lrc Jfcctcd by tlrc quurtity ard qu.lity ofAD rcports, and nudying IOI .!.n
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Table 4. Signal detcction standards ofeach nrethod

flPV vaccine advcrsc cvcn( is challenging for many reasons. Finally, furthcr research and cauaslity investigatioD
between HPV vaccine and POI are strongly suggested in the future.

Methods
Data sources. VADRS is a passive surveillence system crealed by lhe Food and Drug Administration (FDA)
and Centers for Diseasc Control and PreventioD (CDC) to receivc adverse event (AE) rePorts that may be Pos-
sible associated wilh vaccincs. 'Ihe primary purpose of VAERS is to frnd early signal and Senerate hyPotheses
about possible new vaccine adverse evcnts lhat do not be found durirS lire-market lrails. VAF,RS is a free and
open database, and VAIT,RS data is accessible by two ways: dowlioading raw dala in comma_seParated value
(CSV) files from htlps://v.rers hhs.gov/drta/drt.r:iels.html, or using the CDC WONDER online sealch tool Th.
,Jw JJt! r, \'ADRS is pts.,rttrJ Ly .alo,rlu yeur ;rJ ugLlutcJ lrolLl,ly. llt JuwuluaJcrl r.lu{u nrJutle 3 :eyu'
ritcd data 61c5, which .rc VAIRSDATA, VAIltSSYMTOMS, VAIRSVAX, aDd cach hlc hevc s uoiquc lD for onc
report rr. Io our study. we downloaded raw date from VAERS wepsitc and extract data using lD.

ID VADRSVAX fil€, I IPV vaccine was encodcd as HPVX, HPV2, HPV4, HPV9, so rhc scarch tcrms of lhis
*udy were defined as HPV2, HPV4 and HPV9. The search time was set to the year ofvaccine launch uDtil 2018,
with HPV2 from January 2009 to December 2018, HPV4 from January 2006 to Decembe! 2018, and HPV9
frolrr Januory zUl5 to f)cccnrbcr 2U18. Ir ordcl to avoid the iDpact of co vaccinatioo, thls study only tncluded
adverse event reports of HPV vaccination alone. We used EXCEL 2016 to screen and extract data on target
wccine-advelse event reports, ioduding: oumber ofrepons, age, the t)?e of report€r, and selious adverse events.

The definition of POI and related event. Medical Dictionary for Regulatory Aclivilies (MedDRA) is
a collection of internalional medical terminology prepared by the International Council for Harmonization
(lCH) for the standardization and unifcation of adverse event reporl. MedDRA coDtains 5 hierarchical struc-
tures, which are Lowest LevelTerm (LLT), Preferred Term (PT), High Level Terms (HLT), HiSh GrouP Terms
(HLGT), System Organ Classes (SOC). Adverse events in VAERS rcports are coded using the MedDRA of PT.
We searched adversc events in MedDRA I9.0. Since MedDRA 19.0 did not include the term of POI, we rede-
fined POI and related events accordiDg to defrnition and diagnostic criteria from ESHRE Cuideline r, which are
oligomenorrhea/amenorrhea for at least 4 months, an elevated follide stimulating hormone (FSH) level more
than 25 IU/L on two occasion more than 4 \^reeks apart. We defined 3 related eyents: arnenorrhea, irregular
menstruation (including oligomenoEhea a.nd delayed menstruation), and FSH ilcreased to evaluate dre associa-
tion between HPV and POI. Considering that the two terms ofPOI and premature m€nopause ate ofteD u5ed
interchangeably t, we also induded the event ofpremature menopause inlo the sludy.

Signal detection. The signals of disproportionality reports were detected by Bayesian methods, indud-
ing Bayesian Confidence Propagation Neural Network (BCPNN)" and Mulri-item Gatnma Poisson Shrilker
(MGPS)'?l'?a. The basis ofthose methods is based on tvro-by-two contingency table (Table 3).

Th€ theory is to organize the reports of HPv-associat€d POI and lelated events in VAERS into the four
analysis units ofth€ vaccine'AE combination, includinS larSet vaccine-target AE, tar8et raccin€_other AEs other
vaccine tcrget AE, other vaccines other AEs. Then, we conduct€d statisticol and disproportionalily ana.lysis. In
order to reduce the generarion of false positive signals, our study used both BCPNN and MGPS methods to detect
signals. When the results of both methods were positive, a signal was detected. The signal detection slaDdards
ofeach method are shown io Table 4.

ln addition, this study u,ill plot the time scan for HPv-associated POI and relared events of irformation
component(lc) and 95% CI, in order to reflect the chaDge tendency ofthe target vaccine-tdget advelse event
association in the database as th€ number of reports increasing over time, and l/edry t}!e siSnal stability and
associatioo strenBh. When the IC curve is steady upreard trend and the 95% CI lra.rrowed, the signal is stable
and strong associatioD.

-CIENTIFIC REPORTS | (2o2o)10:10762 
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Abstract
Three young women who developed premature ovarian insufficiency following quadrivalent human PaPillomavirus (HPu
vaccinarion presented to a general practitioner in rural New Sourh Wales, Australia. The unrelated girls were aged 16, 16,

and l8 years at diagnosis. Each had received HPV vaccinations prior ro the onset of ovarian decline. Vaccinations had been

adminisrered in differenr regions of rhe s!a!e of New South Wales and the 3 girls lived in different towns in that state. Each

had been prescribed lhe oral contraceprive pill to treat menstrual cycle abnormalilies prior to investigation and diagnosis.

Vaccine research does not present an ovary hasrology repon of tested rats but does present a teslicular histology rePorl
Enduring ovarian capacit), and duration oI funftion followin8 va..inarion i\ Unrpspar.hcd in pre.lini.al stlrdies, clinical and

posdicensure studies. Postmarketing surveillance does not accurately represent diaSnoses in adverse event notifications

and can neither represent unnotilled cases nor compare incident statistics with vaccine course administration rates. The
potential signilicance of a case series of adolescents with idiopathic premature ovarian insufficiency following HPV vaccination
presenling to a general practice warrants further research. Preservation of reproductive heahh is a primary concern in the
rccipicnt rargcr group. Sincc thil group includes all prepubertal and pubert3l young women, demonstration of on8oin8,

uncompromired safety for the ovary is urgently requited. This mattet'needs to be resolved for thp prrrPoscr o, PoPrrlatioo
hcalth and public vaccine conlidence.

Ke),words
premature ovarian hilure, amenorrhea, human papillomavirus vaccination, ovarian insufficiency, mengPause

Adolescent Premature Ovarian
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Papillomavirus Vaccination: A Case Series
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treated. C-ausation is unknown in 74oZ to 907o ofcases2'l and

the backgrouad age-specific incidence of idiopathic prcma-

ture ovarian failwe (POF) in early to mid-adolescencc is so

rale as to be also unknown, with the annual incidence
reported as l0/lOO 0OO person-years up to age 30 years.4 The
development ofidiopathic POI and POF in a series ofyoung
teenag€rs after receiving the quadrivalent human papilloma-
virus (HPV) vaccine therefore has no age-specific back-
ground rates for comparison.

Each quadrival€nt HPV vaccine is a recombinant protein
particulate vaccine, containing 20,40,40, 20 pg ofthe major

rBellingen Diltrict Hospital. B€llin8en. New South Wal€s. Ausrralle

'Untvsrsiry of N6w South wal.i, Cotfi Hrtour. N€w South Wales,

lntroduction
Premature ovarian insufliciency (POI) has been defined as

hypergonadotropic hypogondism developing before age 40
years due to follicle depletion or dysfirDction.r Oocyte deple-
tion may be due to low initial numbers or accelerated loss.
Tle function of the ovary may fluctuate in this state before
failure, hence th6 recent preferrcd usagg ofthe term POI (ter-
minology used in this article will be consistent with refer-
ences). POI with possible ovarian tailue is a devastating
diagnosis for a young woman's health and hopes of mother-
hood. The condition is important 1o identiry and its causes
Are imnortant lo investigatc and rcscarch for thc nrcscrvation
of future well-being. The physical, psychol.rgical, reproduc-
tive, and social impact is significant and will be greater when
the condition develops in very young women and adoles-
cents. Lilb expectancy may be reduced because of skeletal
and orga! effects. This impact will increase whcre diagnosis
is dclayed or tlte coldition arld its causcs inadcquatcly
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capsid (l-l) protein of HPV types 6, ll, 16, and 18 rcspcc-
trvely, 225 gg alumrnum hydroxlTrhosphate sulfate, 9.ti5 mg
sodium chLrride,780 pg; r.-histidinc, 50 pg polysorbnte li0,
and 35 ;rg sodium br-rratc ("Cardasil," "HPV4," "4vl'lPV"). It
is recommendedto young women for its protcctive role against
the 2 most common HPV oncogenic rypes, HPV l6 and HPV
18. This vaccine could potentially prever,t70yo of cervical
canccr.r Protection against 2 othcr HPV typcs (6 and I l) caus-
ing genital warts is included in HPV4. Since 30% ofccrvical
cancer may still occur in vaccinated individuals, papanicolaou
smea$ to the seventh decade are still required. Prior to vaccine
introduction, the incidence and monality rate ofcervical can-
cer were steadily declining. These rates more than halvcd in
the decade prior to 2000 in the 20- to 69-year age goup in
Aushalia and 578 new cases werc diagnosed in 2000.6 The
incidence was highesr in remote areas,T with the risk of death
fiom c€rvical cancer for an Indigenous woman in Australia 6

mcs that ofa nonlndigcnous woman. In 1989, it was csti-
rxatcd tllal ucrvical caltcet pap screelriug could potelltially pre-
vent 907o of squamous malignancics.s Increasing success of
the Australian National Cervical Screening Programme has
been moving toward this capacity with prevention of 707o of
squamous cell cancers in 1998,e up fiom 46yo in lg89.ln
200?, tho Aurtrili3n incidence of cen,ic.al cancer rvas 6.2 per
100 000 women8 and the mortality rate 1.7 per lOO 0OO

women. In 201 I in Auslralia, there were 229 dcaths from can-
cer ofthe cervix.r0 Five-year relative survwal is 72.lVo.ll

A consideration of vaccine benefi! vetsus vaccine risk
requires high-quality safety evidence. This case series is
thorefore presented for its possible significance to young
women's health and fecundity. The limited capacity ofexist-
iDg HPV4 research to attest to ovarian safety togelher with
factols that iu]pcdc vaccioe advcrse cvcDt rcporting conld
affect the quality of information supplied to informed con-
sent. This secotrdcase series ofadolescent POI/POF increases
cvidencc liuggestirg that the hypotltcsis of at assuuiatiur
between HPV vaccine and premature ovariaD demise needs
o be tested.

Background

Early 6ymptoms and signs ofPOI vary and a delay in presenta-
tion and diagnosis of POI is common. It has bcen obseryed
tlut 929'o of woucu with idiopathic POF dcscribc aD alt cd
menstrual cyclc a.s thcir initial slmptom.r2 A lotal of58% have
described amenorrhca lasting 3 months or longer as the pre-
senting slmptom and 29% have described oligomenonhea as

the pres€nting symptom. Polymenorrhea, infeiility, mctor-
rbagia, aDd vasomotor symptoms were lcss common prcscnta-
tioN. In all, 25% ol karyotypically normal womcn with
nooiahogenic POF took more than 5 years fiom onset of a
mensmral cycle ahnormality for the diagnosis to be estab-
lished. Thc mediaD duration to diagnosis was 2 ycars. Ovcrall,
57% of womco wilh POF required 3 or morc cliniciao visits
prior to laboratory testing and 619/o ofwomen rcported seeing

3 or more clinicians prior to diagnosis Noninvesligatlon of
new menstrual pattem abnormaliries in young wotncn may bc-

duc to a low pclccptio[ uf intpurtal('!' by lhe Palicnt or low
pficcivcd importoncc by thc physicion. lt has been ob:;en'ed
that 3970 ofwomen developing amenorrhea consult a dtrctor.ll
Similarly, clinicians appreciate that some 4yo ofreproductive-
aged women may miss 3 periods each year.la15

Sincc thc incidcncc of POF increases with age, we need

finer gradations ofincidence for vsry young teens at l3 and

l4 years ofage in whom this condition following HPV4 has

been reported.l6lT The unknown prevalence of idiopathic
prcmature ovarian failure in the eally to mid-teenage HPV4
vaccine target group renders adveGe event analysis methods
such as "rapid cycle" vaacine event analysis inapplicable.l8

Premature ovarian insufficiency has scrious health impli-
cations. A Swedish study of 22 000 postmenopausal women
suggests those entering menopause aged 40 to 45 years have
a 409( incrcascd risk of csrdioc failurc than thosc cntcring
Drenopausc at agc 50 to 54 ycars.le For cvery ycar dclay in
the onscl of mcnopause the rate of cardiac failure was low-
eted zyo. The cardiac implications for teeoagers entering
menopause have yet to be defined. Altered ovulatory and

mensEual pattems also lead to accolerated loss ofbone den-
sity and incrca6ed rvrirt and hip fractures in later life.lo POF
is one of the greatest risk factors for osteoporosis.2l
Furthermore, lowcred bone mineral density begins with
diminished ovarian firnction before the onset of amenor-
rhca22 and suboptimal bonc density in tcens is a factor in the
dcvelopmeut of osteoporosis.2r Other healrh implications of
POI will differ by cause.

Published case reports have considered a possible link
between quadrival€nt humaD papillomavirus vaccine and
prcmahrrc ovarian faihnc.lTJ' Dcclining menstmal function
in girls aged 14, 15, and 20 years followed HPV4 vaccina-
tion and preceded POF in the previous case series. The for-
rucrly pnl-rlislrcd BMJ case report of a l6-ycar-old with
irregular menses gradually progressing to oligomenorrhea,
amenorrhea, and POF aftcl HPV4 was the first such case pre-
senting to this practitioner and is thercfore summarized as

"Case l" below.
This case series presents 3 you.Dg womeD who consulted a

primary care general practicc ia rural New South Wales.
Austsalia. TWo cxperienced a duation of cycle disruption
progrcssiug to ameflorlhca aDd I had an unlalown prodromc
to ameDorrhea due to oml contraceptive pill (OCP) usage.

Thcse symptoms followed HPV4 vaccination. The girls are
not known to be related and reside 40 to 500 kn apart (l
patient was holidaying). Vaccination batches that were iden-
tified wcrc dissimilar and administered in locrtions 3, 500,
and 570 km liom this attcndiag pnctitioner.

Case I

This case has previously been published it the BMJ Case
l?epor!s.2{ It was the initial plesenting case diagnosed io this
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scries. Therapeutic Goods Administration ol Australi:r
advcrse evcnt rcport rcfercnce number is 2li5i8l.

Men.r.he At age ll yt'ars in ,)O0? was f,rllru,r'rl Ly lilht
pcriods, which bccamc hcavicr ond rcgularizcd ovcr thc ncxt
l2 months. HPV4 was administered in Fcbruary. May, and

August of 2008 (Department of Health New South Wales.
201l). Cycles became inegular early in 2009 and become
scant and infrequent in 2010. Menstruation ceased in January
2011 and hot flushes commenced. There was no past history
of significant illoess or surgery. She was a nonsmoker, took
no medications, and had no history of injury. Body mass

index was 22.6 kglm2. Therc was no family history ofprcma-
ture menopause. At her initial consultation for oligomenor-
rhca becoming amenonhca, she was prescribed the OCP
without investigation. She was not sexually activc.

She declined the OCP and consulted a second clinician.
Investigations revealed that follicle-stimulating hormone was
108 U/L (menopausal range 20-140 U/L); luteinizing hor-
mooe was 3l U/L (menopausal range 10-65 U/L); estradiol
was low at 63 pmol,/L (normal follicular range >l l0 pmol/L,
menopausal range = 40-200 pmoVl-). Progesterone was l.l
ffnol/L (menopausa| raoge <22 nmovl). Anli-Miillerian
homrouc was <1,0. Tlcrc wcrc Do artiovariao altiuudicr ur

antia&snal altibodics detected. Thyroid peroxidase antibod-
ies were 2 IU/nL and thyroglobulin antibodies were zl4 IU/nL
(lcvels up to 100 IU/mI can occur in normal subjects). A pel-
vic ultrasould was rcponed normal. Full blood count, renal,
livcr and thlroid function, and prolactin were normal.
Prematurc ovarian failure was diagnosed at age 16 years.

Some irrcgular anovulatory panem bleeds occurred before
commenc€ment of hormone roplacement therapy.

Koryot)?o was,{6XX. Calactoscmia tcsting was ncga-
tive. Fragile X testing was nornal.

This girl was counselcd about the need for bone strength
preservatioo. Her bone mineral density testing suggested
feuroral ueck to be jn the lorv rangc for age, helgh!, and
weigbt at 0.766 g/cm'and lumbar spinc bone mineral densrty
to bc Dormal for height aDd weight but lo\rer than the
cxpected laDge for age at 0.903 ycm2. She is considering
ovarion tissuc cryopreservation.

Case 2

An l8-year-old youog woman presented wrth 6 months
amenorrhea. Menarche had occurred at age ll yea$. She
suffered frr-rm mild ccrcbral palsy (pr.rssibly rlue tu low birtlr
weight of 1.88 kg at 38 weeks' gcstation), mild asrhma,
Aspcrgcr's syndromc, arxicty, and cpilcptic cvcnts Aom agc
14 to 15 yoar6, considered secondary to cerebral palsy. She
had a nrptr:red appendix at age l2 ycars. There was no other
significaDt past history; no drug usagc; she did not smoke or
drink alcohol, and had not become sexually active. Sertraline
was uscd for treatmeDt of arxiety from 2009 to 2010 fol-
lowed by fluoxetinc. There was a family history of osteoar-
llrrilis antl oslerlHnia anrl rrf parrr:reatirr rz r:r.r; n farrily

hislorv of prcnralurc menopausc. Thc OCI) was commcnccd
al age l2 ycars. Ihc irtlending gynccologist rccordcd
":rlllrrrrrplr lrr:r pcrirrrls wcrr ruirsurraLly rrrlrrral, ilte rvirr lrrrt
on the pill (10 Ug ethinyloestridiol ond 100 pg lcvonorges
trol) the next ycar because coping wilh her pcriods made her

anxicty and dcpression symptoms worse." Her first HPV4
vaccination was adrninistered al age l2 years and 9 months;
the second vaccinalion near her l3th birthday, and the third
vaccination at age l3 years and 5 months. The first HPV4
vaccination was given concomitantly with hepatitis B vacci-
nation in the other arm. OCP usage continued for 2 yeam to
age 14 years. It was briefly ceased at age 14 and this was
followcd by 3 months amenorrhea. OCP was then resumed
without funher investigation. At age l8 ycars, the OCP was
again ceased and amenorrhea again ensued.

Follicle-stimulating hormone I monih later was elevated
at 44.5 lLl/L (menopausal range is 25- I 30 l{ I/1.) Luteinizing
hormone was 29.2 lU/L (basal rarge 2.0-12, midcycle peak
range 8.0-90, postmenopausal range 5.0-62 IU/L). Esradiol
was 157 pmoVL. She continued amenorrheic and presented

again for investigalion 6 months later. At this time, follicle-
stimulating honnone remained elevated at 34 lUn-.
Lutuirrizirrg Lunluuu was clcvatcd at .10 lU/L. Eshudrul
(Oest2) was 413 pmovl- and progesterone 2 nmol/L. Anti-
Miillerian hormone was 1.5 pmoyl- (14.0-30.0 pmovl- nor-
mal; levels <14 pmol/L suggest dimhished owlatory
reserve) tested by Beckman Coulter Gen ll ELISA assay.

Anti-Mtillerian hormone rcpeated 6 months latq was <l
pmoyl- and estadiol was <37 pmoyL. At this tirDe and at age

l8 years POI was diagnosed.
Full blood count, iron levels, liver function, blood glu-

cogc. and rcnal function wcrc normol. Thwoid-stimuloting
hormonc was normal 0.4 mlU/L (normal 0.3-3.5 rnIU/L) and
thyroid antibodies were normal. Prolactin was normal 294
mlu,4-. Testosterone 0.9 nmol/L (normal 0.2-l.8 nmoL/L);
free androgen index 2.6 (nomal 0.3-4.0); iron sturJics wtrrtr
normal. There were no antiadrenal or antiovarian antibodies
detected. Moming cortisol \ras 218 nmoyL (normal mtrge
160-650) nmoVl-, ACTH l4 ngll- (normal range 9-51 ngll.),
groMh factor. I 2'7 rlnl,oi./I- (normal raagc 2l-76 !lmoyl-).
Pelvic ultrasound performed at the time when thc antlMtil-
lerian hormone level was 1.5 showed a normal uterus with an
endometrial echo of 8.2 mm. Transvaginal ultrasound was
declined arld the left ovary was not visualized. The right
ovary was 3.1 cm3 in siz€ and there was a 9-mm folliclc
withil it. Brief [reustrual bleeds then occurred lbr 4 mo hs
bcfore amenorrhea rcsumed.

lbsting for lragile X revealed 2 normal-sized triplet
alleles 23 and 37 cyosine-guanine-guanine n repeats (the
[ormal zona is <44). Testing for galactosemia showed a nor-
mal Gal-l-P uridyl transfemsc-RC at 0.3 ) U/g hemoglobin
(normal range 0.26-0.52 Ulg). Records rcportcd a vitamin
Bl, deficiency at age l6 years, bul levels ofvitamin B,, werc
within normal limits at 275 pmoyl- (normal range 135-650
prrrol/T.). Karyolylc war cstalilisherl a.s 46XX.
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'lhis voung woman clccted to undcr8o right ovary cryo-
prcscrvation lhrough Monash IVF in lhc hopc lhat futtrc
dcvclopmcnls, such as stimulation ofovarian stein cells, may

be of later benelit. She was not dcemed a suitable candidate

for gonadotropin stimulation for oocyte preservation due to
the undetectablc anli-Miillerian homronc level 'l'he palholo-
gir,t dcut,rilrrrrl lhc nracroricopic appcsraDcc of the ovary as

"cyslic and disrupted." Microscopic histology of three rjghl
ovarian biopsies reponed fibrovascular connective tissue

with no primordial follicles in the ovarian cortex of samplc
one. Ovarian sample 2 reported a cystic follicle and a cystic
corpus lutcum but no primordial follicles within surrounding
parcnchyma. Ovarian sample 3 reported "fibrofatty connec-

tive tissue only. No ovarian parenchyma is identified."
Summary: "Levels through all tissue containing ovarian
parenchyma show a single primordial follicle. No othcI fol-
licular structures are identified." No samples contained evi-
€nce of atlpia or malignancy (Sullivan Nicolaides
athology. Brisbane, Queensland, Australia). Pcrsonal com-

munication with the reponing pathologist confirmed no lym-
phoid or granulomatous inllammation and suggested the

uvaiarl appcalalcc was "coDsistcllt with that of a woman in
her late forties."

She has been counseled about bone density preservation
and the need ior hormone replacement therapy. 'l his case

was notified to thc Therapcutic Goods Administration (TGA)
ofAustralia in January 2014 (relircoce nurlrber 333136) as

diagnosed POI. Its listing as "amsnorrhoea" on the TGA
database in May 2014 was later altered to POF (July 2014).

Case 3

Menarche had commenced at age l0 years, arld was followed
by regular menses. The first 2 HPV4 vaccinations were
received at age l4 years and the third vaccine after tuming l5
years in 2008 (Depanment of Health New South Wales.
School vaccination programme. Vaccinations administered

ebruary 18, May 23, and October 24 in 2008). The pationt
eports "prior to this, my periods were like clockwork." The

period due afler the third vacciDation dose was 2 weeks late
and was the fiIst late period she had experienced. The next
period occurred 2 months later The next and final rnenstrua-

tion occurred 9 months lator, approximately I year after
completion of thc third HPV4 vaccination. Hot flushes
devcloped and l0 kg weight gain was Dotcd ovcr the next
year. Previously present acne improved. Pelvic ultsasound
was urycmarkable apafl from a 3.7-mm endometrial width
and thc obscncc of visiblc ovnrinn ftrlliclerr. Sho hlrl not
becorne scxually active, had no history of drug or alcohol
usage and there was no history of trauma, surgery or of sig-
nificant pa$t ilLrcss. Thcrc was lo faulily history of prcru-
nue menopause. She was alleryic to benzoyl peroxide. POF
was diagnosedjust before her lTth binhday.

At age 15 years, iDitial tesling was undertakcD: testoster-

one was ].l nmoyL (normal range <2.6), sex hormone

lournol of lnvestiEotjve Medicine High lmpoct Cose Reports

bindirlg globulin 4l nmol/L (normal range 20-)18 nmol/L),
frec androgen indcx 2.77o (normal range <7.2%). Therc is no

significant funher testing until ncarly l7 years ofage: pro-

lactin 160 mlU/I- (normal rangc 40-5/0 mlU/L), thyrord-

stimulating hormonc l.l mlU/L (normal range 0.5-4.5
mll l/1.), dihydroepiandrosteDedione (DHEA-S) 3.5 pmoVl
(normal rangc 3.6 9.8 pwroVL). androslenpdione I I nmol/T.
(normal range 1.0-11.5 nmovl), testosterone <0.7 nmol/L
(normal range <3.2 nmol/L), serum hormone binding globu-

lin 32 nmoyl- (normal range 30-90 nmol/L), free an&ogen

index <2.2ok, luteinizing hormone 32.8 IU/L (midcycle
range l'l .7 -47 .5; postmenopausal range >9.3 IU/L), follicle-
stimulating hormone 73.8 lU/L (midcycle range 9.6-24.1;
postmenopausal >50 IU/L), estradiol <100 pmoVl (midcycle
range 500-1500; postmenopausal <100 pmol/L). Estradiol
(radioimmune assay) <10 pmol,{,. Repeated hormone levels
7 weeks latcr revealed luteinizing hormone 42.9 IU/L, folli-
cle-stimulating hormone 6l .8 IU/L, and estradiol l8 pmol-/L.

Antiovarian antibodies were negative <l: l0 and antia&enal
antibodies were negative. Anti-Miillerian hormone level was
unrecordable Rone mineral densiry scan was reporied nor-

mal at agc l7 ycars and I month (z-scorc 0.9 for lumbor spinc
and 1.4 for "whole body").

When reviewed in the Department of Clinical
Endocrinology at Westmead Hospital, New South Wales, it
was determined that she would not respond to gonadobopin

stiurulatioo for oocye collection for cryopreservation. She

has been counseled about the need for bone preservation and

is currently on hormone replacement therapy. This case was

reported to the Therapeutic Goods Administration of
Austalia in April 2014. No response was received and the
case was renotified to the TGA in June 2014 and to the New
South wales Chief Medical Officer. Reference number and

Dotification response are awaited. Consultation for ovarian
cryopreservation has commenced.

Discussion

Consideration of the possible significance of this second

case series of idiopathic POI/POF after HPV4 requires
review ofpreclinical and clinical safety studies identificd at

licensing25 and review of larger postlicensing safety studies.

A summarized roport of existing HPV4 research in relation
to the very young ovary was prcssnted by this author at the
l8th World Congress of Controvclsies in Obstebics,
Gynecology and Infertility in October 201326 and to the
Brighton Collaboration Journal Club (as author respouse to
rovirw uf Br!4,/ Septcmbcr 2012 Casc Rcport).27

Preclinicol Studies

Safety assessment of a ncw vaccine begins with preclinical
studies for toxic offects in rodeDts. After diagnosis of case l,
and itr response to a query from this pati@t, rodent ovariaD

histology afler HPV4 vaccinatiotr testing was sought.
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r-o histology report of thc vaccine-tcsted rodcnt o!ary was

availablc under Freedom of Infornration Rcqucst to thc
Ther,lpelltic Goodr n dnrinirlrirlion ofn urilralia lr There i$ no
cellular obscrvalion available on tosted rodents' ovarics
beyond a numbcring ofcorpora lutca presenl on the ovary al
caesuian scction.le Fivo-weck-old rcstcd ruts corrceivetl ooly
I litler bcfore euthanasia.

Ir is unfoftunatc that available toxicology studics oDly
provide histology of the male rodent reproductive system
after HPV4 vaccineroll and not of the female rodent repro-
ductivc tract or ovaries. Vaccinc-tested rat ovary histology
reports would havc becn useful to consult to better under-
stand any possible link between cases of teenagc prematurc
ovarian insufficiency and rat vaccine effects.

Published Sprague-Da$1ey rat testing for HPV4 vaccine
fe(ility safety comprised 2 control groups and 2 vaccine
groups.l2 Control group I was given a formulation of phos-
phate-buffered saline as placebo (the chemical formulation
ielected is not Ftated). Control grouF 2 consisted of the car-
rier solution components of Gardasil. It contained "alumi-
num (0.45 mg per mL), sodium chloride (18.7 mg/ml),
sodium borate (70 mg/ml [sic]), L-histidine (1.55 mg/ml-),
and polysorbate 80 ( 100 pg/ml-)." Vaccine group I coosistcd
of rats only given the vaccine after their first mating and
resultant conceplion. Vaccine group 2 rats received 2 vaccine
doses 5 and 2 weeks prior to fi$t mating/conception and at 6
days afler conception and on lactation day 7.

Twenty-two rats within each of these 4 groups were
assigned to caesarian section, and 22 from cach group were
assigned to give live bifth before postweaning euthanasia. In
the caesarian section data,l2ll the total number of corpora
lutea present in the group ol22 rats not vaccinated before
mating, ofwhom all 22 fell pregnant at mating, was 366. The
total numbq ofcorpora lutca prcscnt in 22 rats who rcccivcd
thc fifft and second vacciDatioDs bcforc mating, ofwhom 20
fcll prcgnant at moting, wos 325. Thc ratio of corpora lutca
per rat that did fall prcgn:int was 16.30 (+2.5 SD) for those
receiving 2 vaccinations before mating, and for those not
vaccinated pdor to mating was 16.63 (+2.3 SD). Wlile these
were only small differences of corpora lutea numbers, it is
not known whether administration of the complete 3-dose
vaccination couse to test fertility may have shown a more
significant disparity. The overall fecundity indox of mts who
received two thirds ofthe vaccinatioD course prior to mating
was 95olo, the lowest ofthe 4 groups and very slighdy lower
than the fecundity index of9870 io rats who received no vac-
cination prior to mating. In conbols I and 2, the f€cundity
index was 97% and 987o, respectively. In preclinical fenility
studics submitted at licensing, no rats were tested with thc
complete vaccination course, with represcntative intsrval
administration, prior to mating. The study concludes that
vaccine rodent fertility testing conferred "a safety margin of
2oGfold by body weight for adolescents." "Guidance for
hdustry" rcsearch ptuidelines state '\^,here possible we rcc-
ommend that you administer the maximum human dose (cg,

I human dose = I rabbit dose) regardless of body rveight. "l
Thc rcason for omission ofthe third vaccination dose prior ()
measuring the rats'capacity to conceiye is unclear.

The 200-fold safcty prediction was derivcd Aom the 0.25

kg weight of a rat compared with the "average hody weight

ofan adolescent girl (50 kg)." The HPv4 target girl group is
aged froru 9 years and adninisratlon iD Australia is to girls
agcd 12 and 1l years under thc National lmmunization
Programme. The 5Oth centilc weight ofg-year-olds is 28 kg.

of l2-year-olds is 42 kg, and of l3-year-olds is 46 kg.rt
Australian age-spccific weighs therefore also reduce mod-
eled calculations of fcnility safety.

Long-term fecundity studies ofvaccinated female rodents'
duration of reproductive lifespan, recorded numbers of litters
and pup numbers in subsequent litters was also requested

under the original freedom of information application but
were unavailable.

Clinicol Studies

Research consideration ofongoing female fertility was simi-
Iarly absent liom phases ll and lll chmcal satety studres. I he

capacity ofsafety studies to assess ovarian function, particu-
larly of thc targct agc group, was reduced by several factors.

The phase II ald phase III studics identified as safety studies
at the time of licensing2r by the Vaccine and Related
Biological Products Advisory Commiftee (VRBPAC) to the
Food and Drug Administration ale study protocols V50l
007,16 016,17 018,1i and 013,3e ard 015,5 respectively. only
protocols 016 aod 018 studied safety in the yormg female
vaccine target goup. MeaD ages in these groups werc 12.6

and I 1.9 yea$, rcspectively. It is not clear what proportion of
these were postmenarche.

In protocol 016,240 girls (aged l0-15 years) were left in
thc study at l2 monlhs, comprising 47.47" ofscrcened hcalthy
psnicipsnt youngcr girls. Immunc rcsponsc dato wcrc col.
lected thrcugh month 7, and safety data thrcugh to month I 2 .

More than 5270 were lost fiom the t2-month safety follow-up
instituted as a protocol amendment. Loss of the majodty of
padicipaDts to safety observation significaDtly compromised
this trial as a safety study ofyoungcr adolescents forming the
vaccine's target group. One girl in this study experienced
vaginal hemorrhages meeting Serious Adverse Event
Criteria'o aftcr secoud and third vaccinatioDs. These were ini-
tially dcemed vaccine relate4 but subsequently considered by
gynecological revieuf? to have besn related to a preexisting
condition not excluded at general health scrcening. Protocol
018 fully vaccinatod 587 girls. A totol of 52.3% of effolled
girls were aged 9 to l2 years. It is not clear what proportions
of ghls in these target group safety studies could potentially
have reported meDstrual cycle patterns or aberratrons of pat-
tems. Similarly, health interviews with the participaDts 18

mouths after the 6rst vaccination may not have been able to
dctermiDe metrstrual aboormalitics while cycles are com-
mencing or establishing ovulatory pattems.

5
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Given the masking effects of hormonal contraception on

ovarian fulction rt rs rclevant that contraccpttvc hormonc
usaAe \\,as reponed at 58% to 60% of vaccilre rcciPitnt! in

salcty trials at baseline interview iu phasc Ill studies.{r This

rose to 687o to ElTo ot Partlcipants in the 2 suhsludies of
prorocol 013.42(pra3) h 

^ll,'t 
syo to 82yo used hormonal con-

traception within 15 days of any vaccination in trial
o07,o'("'o) and more than two thirds recorded concomitant
hormonal contaception usage within l4 days of any vacci-

nation in protocol 01512('241) Phase III studies' participants,

mostly 16 years and older, wcre required to usc effective
conllaception for at lcast 7 months. A major review of the

HPV4 vaccine safcty profile repons: "new medical condi-
tions werc not considered advcrse cvents if thcy occurrcd
post month 7, or were not considered by the invcstigator to
be vaccine related.'{l

The design of salety snrdies with use of a vaccine repon
ard further restricted the recording and reponing of men-

strual dysfunction. Thc largest salety study, phase lll study
protocol 015, enrolled older females predominantly aged l6
to 23 ycars (l w8s 15 ycus old, 46 were older than 23 years)

of whom 5916 completed the 3-dose HPv4 vaccination
periul aud 5953 conlplctcd p)accbo dosagcs.o'(or8) A sub-
group selected aom among these formed the Detailed Safety

Cohon. It followed 448 recipients of al least I vaccinalion
aod 447 control rccipicDts, Bsking thcm to record nonserious
adverse events (NSAES) lbr 2 weeks atler each vaccination
on a vaccine rcport card. Serious adverse events (SAES) in
the 2 wecks following each vaccination were also recordcd.5

Participants not included in the NSAE substudy were solic-
ited otrly for SAEs occurring within 2 weeks after each
vaccination.o2b52) All SAES that were considered to be poten-
tially rclated to administation of the vaccine were to be

reponed throughout the study. However, menstrual cycle dis-
mptior:, oligomenorrhea, and amenonhea will not signal as

SAEs by definition- SAEs are defined as life-threatening,
rcsulting in death, permancnt disability, congenital anomaly,
ospitalization, prolougation of hospitalization, or necessi-

. ating medical or sugical intervcntion to prevent one of
thesc outcomcs.a The use of a vaccine report card to record
other adverse events occurriDg within 2 weeks of each vac-
cination has limited ability to detect diminishing menstrual
cyclcs. This is a wcakncss ilt thc safety dcsign of clinical
Eials. It would not have detectcd the rDenstrual cyclc decline
eyideot in the cases of premature ovarian insufficiency pre-
sentcd iu this series. Protocol 018 vRC prompted for addi-
rional information such as hcadaches, rashes, muscl€/joint
pain, ald diarrhea that occurred uilhin 14 days bul not men-
stmal aberation.

When thc Centq for Biologics Evaluatior and Rescarch
rcquestcd an analysis of autoimmune conditions over the
entire safety database, the spoDsor noled that "there were

subje{ts vith additional oew medical cooditions that were
lot rcported ill tho Clinical Study Repons for 0ll and 012

Journol of lnvesliEotive Medicine HiEh lfiPocl fdse Rcf,nrr(

Iwilhrn pr('l,rci,lro0l.il lhc.ic tnclrrdtd lwo suhlecls with
tnrcnufinait

T irrLi-i rti,,, lirll'w-rr1, IrL,-vrrrrd thc vacciuatiou itltcrval
was limitcd to SAES. Protocol 015 mean lollow up was J

ycars lrom flrst vaccination lor SAEs. Tlrc sYcorrd Lugcsl

study, protocol 013, fully vaccinated 2582 womeno2('rr() and

vaccine report cards recorded NSAEs for 2 weeks aflcr each

injection. Lack oflong-term follow-up is identificd as a limi-
tation of this study.le'a2(nr36)

Underrepresentation of the vaccine's taryet age goup,
incomplete and shon-term follow-up, definitional limita-
tions, hormone usage, fortnighl restrictions ofvaccinc report

card documenlation and the decision not to report new medi-

cal conditions as adversc events which occurred post month

scven fiom first vaccination compromised safcty studies'
observation of ovarian health.

Yoccine Componenls Used os Sofety Study

Contols

Thc choicc ofplacebo affects the validity and quality of sci-
entifi c information available from placebo-controllcd stud-

ics. ThE coDtrol iu aDy cxpcrimcnt should lack thc fuctor

being tested. I he placebo thal formcd thc r:urrl.rol sclcr"tstl fur

phase lll safety studies of Gardasil (older girls) was the alu-
minum adiuvant present in the vaccine solution, amorphous

aluminum hydroxyphosphate sulfatc. The selection of alumi-
nurn as a control in vaccine studies is at variance with the

scientific principles of a control. The placebo in the only
controlled study ofvery young girls was the remainder ofthe
vaccine carrier solution: "The placebo used in this study con-
tained identical components to those in thc vaccirte, with the
exception of HPV Ll VLPS and aluminum adjuvant."38 It
contained 50 pg polysorbate 80 (polyoxyethylene sorbitan
mono-oleate also known as Tween 80), 35 pg borax, 9.56 mg
sodium chloride, and 0.78 mg t--histidine.

Safety studies identified at licensing did not comPare

HPv4 with normal saline controls. The second placcbo con-
tained several substances togetber with saline. The resealch-

ers' referencc to the "cafiier soludoD" placcbo conflicts with
the licensing review. The Center for Biologics Evaluation and

Research statcs, "Protocol 018 provides saline placebo-con-

trolled safety data for subjects 9 to l5 years. This is ofparticu-
lar interest because the other studies usgd alum plac.ebo as a

safety comparison.'/'("'o) subsequent rct iews of safety stud-

ies also claim a saline placebo was the comparator ofyounger
girl safety studies and variously refer to this placebo contsol
as "non-aluminum containing (saline) placebo''! and "salinc
placebo.'r'Gardasrl Product lnformalion itself refers to the
control as a "saliuc placebo.'/6 Publishcd safcty srudies only
compared HPv4 vaccine with its own componcnts. This may
be significant since injected sub$ances in hoth Placrbo con-
trol arms have either a suggested association wjth autoim-
mune ovarian damagel? or knorm direct ovarian toxicity.'7

I



77q
Linle ond Word

Complcted vaccinc and placebo courscs eacll adlninislercd

675 pg of alurrinum to oldcl gir] safcly sludy participants: or

components rncluding l5U pg polysorbate 80 lo all 9- to

l5-ycar-old safcty study panicipants.

Whcn polysorbate 80 ("Tween 80") was injected into

newbom rats, it caused similar ovarian damage to injectcd

dicthylstilbocstrol. Rat ovary effects occurred at all doses

testcd over a tenfold range.{7 Since this study provides a rel-
evant ovary histology report ofa substance in IIPV4 it bea6
detailed consideration. lyo,syo, ot l07o solutions ofpolysor-
bate 80 at 0.1 mL per rat werc injected inro rats at 4, 5, 6, and

7 days affer birth. The oestrous cycle was examined at weeks

10, 14, and l8 ofage. Findings were compared with control

rats given no trcatment; ncgative controls given water injec-

tions; and a "positive" control group given a formulation of
50 pg diethylstilboestrol. Rats injectcd with polysorbate 80

had an oestrous cycle ranging from 9 to 14 days, compared

with 4.3 days average length throughout the test in untreated

controls and 9.4 days in dicthylstilboesrol injccted rats.

Postmonem conducted at 20 weeks ofage on "Tween"/poly-
sorbate 80 testcd rats reponed

l. All Tween-treated groups showed a statistically sig-
nificant (P < .001) decrease in the relative weight of
the ovaries in comparison with the untrcated confol.
Thc rclativc wciglrt (% of botly weigltt) was slightly
lower in the l7o Tween 8o-troated groups than in thc
l0olo Tween 80 treated $oups.

2. In the group of6 rats given the lowesl dose ofTwccn
80 "in two rats the uterus was enlarged and had a
marked vascular pattem."

3. The 5 rats given diethylstilboestrol showed "micro-
scopically degenerated follicles in thc ovaries with
complete absence of corpora lutea. Findings in the
ovaries similar to those in the positive control [dieth-
ylstilbestrol contso! group were also observed in all
ofthe groups given Tween 80."

4. Abnormal histological findings in the cells lining the
uterus were observed in all 17 rats given Twecn 80

and rescmbled the abnormal histology observed in
diethylstilboeshol-treated lats, which had high cylin-
drical epithelial cells ard some mitoses. The study
concluded, "4-day administation of Tweeo 80 to
female rats during the period crucial for the devclop-
ment and funcrion ofrcproductive organs accelerales

the maturation of these orpans." As well as a pro-
ionged oestrous cycle researchers also noled induc-
tion ofpersistent vaginal oestrous. This was slightly
more marked in the I o/o solution ofTween 80 than in
the 5% or l07o solutions. Statistically significant
inqeased weight of the adrenals (P < .05) was also

noted in the l% polysorbatc injected rats.

No dose response curve was identified. This chemical is
prerent in orclly ingested medicines and foods. but did not

afl-cct'rt reproduction wlrcn subject to digestivc processes at

up to 57o ofthcir oral intake. lt did dccrease ral reproduction
ar 209; ofrheir oral intakc.o8 It is nol krown whcthcr somc

protcction may bc conferrcd by digeslive processes to smaller

Ioads of polysorbatc 80 that is not prcsent in the parenteral

route of adrninistration to young female rats. This research

highlights 4 issues. First, the scientific role ofconlrol grottps

and placebo selcction. Sccurtd, a possible confounding cffcct
of polysorbate 8U used as placebo in younger girls' HPV4
safety trials- A potential ovarian loxin in both control and

vaccine arms could obscure the already limited ability to
observe sk differences ofadverse menstrual events. Third,
the absence of crucial histological reporting of the rodent

ovary after HPV4 vaccination containing 150 pg polysorbate

80. Founh, whether clinical investigators of vaccine safety

considcred the potential ovarian effccts ofthis vaccine com-
ponent when determining a "likelihood" relationship between

menstrual aberation and the study vaccine Safety trial
investigators detcrmined the relationshiP of both Vaccine

report card documented adverse events and new medical

conditions before month 7 to vaccination, based on criteria
of "likely cause," exposure, time cou$e, and rechallenge.

Licensing bodies asserting 'ho biological plausibiliry're 50 of
ovary effects arising fiom vaccine constituents accept a null
hypothesis at odds with existing research. This may also

reflcct research iDvestigator considerations of "likclihood."
Histologically evident toxic ovarian effects of polysor-

bate 80 evidenced 5 months after serial injections into very
young rats have not been comparcd with thc histological
effect of the HPV4 vaccine course containing 150-pg dos-

age. The relevance ofpolysorbate 80 ovarian damage to the

cases presented here is unresearched and unknown and

assurances of"no biologically plausible" link between HPV4
vaccine and ovariar effects camot be given-

The role of tbe aluminum adjuvant as a safety study Pla-
cebo also requires considcratioD. The development of an

"autoimmrme/inflammatory syndrome induced by adju-
vants" (ASIA) has beeD poshrlatod by somc immunologists
to be implicated in the developmeut of premature ovarian
failure.rT The 3 youog women io the previous published casc

series ofPOF following HPV4 had associated symptomatol-

ogy which fulfilled criteria for this syndrome. These criteria
include clinical signs (such as neuological, sleep, or cogni-
tive distubances, myalgia, anhlalgia, fatigue, and fever)
with a major fcatuc of ptior exposurc to cxtcrnal stimuli
such as infection, vaccine or vaccinc adjuvants, ard possible

other autoirnmune phenomeoa.Sl Existence ofthis syo&ome
rs under dispute, but proponelts suggest autoimmunity may

be induced in this coDtext ir genetically predisposed indi
viduals. Antiovarian antibodies were found in the l5-year-
old girl diagnosed with POF in that series. A possible

autoimmrme implicatio! of iojected aluEiDum reinforccs lhe
scienti6c principlc that placebos should not contain the fac-
tor being tested. Respcct owed to this principle is fi:nher
endorsed by lindings that "thr stnl.hlre rrf the rrvary
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was disnrpt€(l" in rats exposed to subchronjc ingcstion of
aluminum chloride.i2 Other associations with lhis aluminuDl
sult includcd reduced levcls of rrlkaljnc phorph,rllts(', ;lcid
phosphates, and ATI'asc and lowcred protein expression of
ftrllicle-stimulating hormone receptor and lutcinizing hor-
mone receptor. The selection of aluminum as the safety con)-
parator may have conl'used safety trial outcomes. lts usc as a

placebo is tlerefore questionable.

Postlicensing studies

Two large safety studjes, sentinel cohort follow-up, reviews
of existing research. and vaccinc adverse evcnl rcportjng
systems have reported on postmarketing vaccine safety.

The first of the 2 largest post marketing studies sought to
evaluate vaccine safety "during thc coulse ofroutine clinical
are" bv revicwing pre$entations at cmcrgency departnents
ltd hospitalizations fiom within a cohort of 189 629 vaccin-

ecs." This goup included 44 000 females who had com-
pleted 3 vaccinations. Eleven- to l2-year-olds comprised
4.17o ofthe total vaccine Ef,oup. Emergency depanment vis-
its are oot the consultation context for sceking medical man-
agement of altered menstrual cycles, oligomenorrhea, or
amenorrhea. These conditions rarely require hospitalization.
This study had no capacity to evaluate ongoing ovarian
health or safety. Funher analysis ofthese emergency depart-
ment presentationvhospitaliza-tions to review the risk of l6
autoimmune conditions did not include ovarian dysfunction
or failure.

The largest and most recent publishcd cohort study from
Denmark and Sweden of 997 585 grl< measrrred incidenl
hospital diagnosed autoimmune, neurological, and thrombo-
errrbulic eveuts." Mcnstrual cyclc abcnations indicativc of
ovarian malfirnction were not included and, again, do not
usually present to emergency and hospital settiugs. This
study of approximately 1 miltion girls sheds no light on
reproductive f,mction or egg-bearing capacity.

The sentinel study of577 girls from protocol V50l 018
as to proyide the first long-term data ofvaccinated adoles-

cents. Il assessed safety by monitoring for serious adverse
experiences and pregnancy outcomes.at55 The Nordic exten-
sion of the long-term follow-up uf protocol VsOl Ol5'5
addressed thc hypothesis that Gardasil will remain effective
for 14 years aftcr vacciuation. Thls long-term follow-up
study will connect with National Hospital Registers in par-
ticipating countries and cancer registries searching lbr
adverse events such as deaths, hospitalizations, cancers and
other safety outcomes. It has the capacity to scarch health-
rclated registries to find "safety events ofinterest," compar-
ing advcrse event ratcs to those in the age-matched general
population. Ovarian function is not recorded iu its research
focus. Furthermore, data search of ovarian insufficiency if
undertakcn may be impcded by evidenced delays to diagno-
sis within 5 ycars,r2 OCP usage and lack ofincidence statis-
tics in an age-matched population.

lournol of lnvesti$otive Medicine High lmpoct Cose Repons

Postlicensurc monitoring is relied on to detect rarer
adversc cvenls. Thc Vaccinc Safety Datalinks6 has reviewed
irssocietions betwcen HPV4 vaccination and outcomes pre-
specified as Guillan-Barre, stroke, venous thromboembo-
lism, appendicitis, scizures, syncope, allergic reactions, and

anaphylaxis. Ovarian dysfunction was not studied aod mre
events need background incidence rates for comparison.
Monitored outcomes were those with relatively acute onset,
which could "represent a bioloSically plausible association
with vaccination." Rapid cycle analysis of vaccine safety
datalink information requires comparison between vacci-
nated and unvaccinated groups.5'The Clinical lmmunization
Safety Assessment Network reviews SAES reported to the
Vaccine Adverse Event Reporting System (VAERS) fol-
lowing immunization and have therefore reported on

deaths, venous thromboembolism, neuological, and aller-
gic outcornes.

The VAERS58 accessed August 2013 noted lO4 cases of
amenorrhea tbllowing HPV4. Less than 9u% had a reponed
retum ofmenses. Only I girl out of 105 amenorrhca notifica-
tions had a follicle-stirlulatitrg llururuxu levcl tcuurrlcd- Tliis
was "elevatcd at 72" (no unis given). No notifications had

an anti-Miillerian hormone level reported. A comparison of
adverse events following immrmization r€ported 1o VAERS
with adverse eyents following immunization rcported to the
World Health Organization "Mgibase" reveals similar pro-
portions of notifications.te As with atl passive reponing sys-
tems, reliance is placed oD voluntary rcporting accessirg the
reponing process. These reports ofieo derive from a popula-
tion of unknown size. lt is not possible, therefore, to deter-
mine the incidence of&ese events or to assess causality. The
chief function ofadverse event rcports and of case reponing
is to gcncrstc hypotheses for further study.

Considerations
The great quaDtity of rcsearch conceming HPV4 vaccine
does not necessarily establish a comprehensive, qualitative
safety assurance. The administratioD of vacciues to all well
prepubcnal and peripubertal young persons ncccssitates a

consideration ofreproduotivc heal0r that has Dot bccn mct in
the context of ovarian hcalth. Selection of lsrgc numbers of
participants may not produce thc best data if dle vaccine tar-
get goup is uudcrrcprcsrutcd, ut if rcscarch for advcrsc
events is focused on hospitalizations and emergency settings
rather than routioc primary care settings-the coDtext for
many disease category presentations. Regardless of vast

data" pre- and postlicensing studies have not assessed ovar-
ian safcty. Ncither vaccioe target age etroup study considercd
the proponion ofgirls postmeuarchc. Research revicws bave
not always analyzed safety study design quality. An
Aust:alian review of this vaccine's safety rcscarch spoke of
"impressive clinical trial results" conducted beforc licens-
ing.60 However, younger person safety studies compriscd 2
phase II studies ol $,hich only I had a "cotrtol" group, with
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very srnall nunrbers of young femalcs rccciving all 3 vacci-
nations. One of thesc 2 studies had lost more than halfto !2
month li)llow-up evcn though these l0- lo ls-ycar-olds were
to bc i)llowed for I year itfter first vaccination for safcty
relaled data.r? only 40.47o ofboys studied, 205 in total, com-
plotcd l2 rnoutL rul'ot) fullurv up in thic dedignstod mfcty
study in which onc lS-year-old boy died suddenly 2? days
afler his second vaccination.lT With no clinical findings at
autopsy, the investigator determined his death was unrelated
to the study vaccine "becausc ofthe lack of any plausible or
temporal relationship."

Other considerations await research. The relevance of
clainrcd delection of HPV Ll gene DNA sequences in
Gardasil vjals in scparate studies is unknown.otu' A .ecent
repon states "preliminary data showed the presence of con-
taminaling HPV Ll DNA in all tested different batches of
Gardasil@ Vaccine from France. Our observations confirm
independently and extend the previous observations by Lee
SH." Iicsearchers concluded "the persistence in muscle tis-
sue ofresidual HPV DNA Aagments is uncertain after iDtra-
muscular injcction and requires further investigation for
vaccine safety-"

The occurrence of increased adverse vaccine events in
girls who had not previously been exposed to the HPV vac-
cine viral types before vaccination also has unknown rele-
vance. Food and Drug Administration summary of safety
trials reported most adverse events occurring in girls naiVe to
the injcctgd vaccine HPv types prior to vaccination.a2b2El P4l2)

Thosc who were polymerase chain reaction (PCR) negative
and seronegative to all 4 vaccine HPV types at baseline
reponed the highest incidence of systemic adverse events,
the highest proponion ot "modemte to severe" systcmic
adverse events and the highest incidence of headache after
Gardasil when compared with groups who evidcnced prior
HPV type €xposure al baseline. The diffcrcnce in adverse
event rccording betweeD those naive to the HPV 6, I l, 16, I 8

t)?es and those who had been previously exposed was most
marked in the "Detailed Safety Cohon" of protocol 015
(Unitcd States).42(f3) In all, 63.8% of previously unexposed
(seronegative/PcR negative) vaccine recipients recorded
clinical adverse evcnts after any injection. This compared
with 51.5% ofpreviously exposed (seropositive or PCR pos-
itiye) recipients. The disparity within contol groups was less
marked. The Detailed Safety Cohon alalysis records adverse
clinical events in 60.4% ofHPV naive rccipients of the alu-
minum coDtrol compared with 56.1% ofHPv-exposed recip-
ients. In the vaccine cohon, the disparity between the rates of
clinical adverse events recorded ln those who wete nalve to
HPV typcs 6, I l, 16, lE prior to vaccinatio! and those who
were not naive increased with each successive dose. The
greatest differeDce was obscrved after dose 3, when 27.9% of
naive rccipients had clinical adverse events rccordcd, com-
pared with 16.8% ofthose who evidenced previous exposure
to I{PV t ?cs 6, I I, 16 and 18. Whsre only one HPV t)Tr€
was pressnt in the tested yaccine, phase II study 005 ofHPV

l6 Ll VLP thcrc $cre no incrcasccj clinical advcrsc.-vcnls
in thc scxual)y naivc. Nooc of thc 3 girls in thc casc scrics

discusscd was scxually active. Thc relcvaDce (l1-1his slalus is

not known. Sincc thc prclcned larget group of the [lPV4
vaccination prograrn is virgins, a d this group is less repre-

sentcd rn safetl studics, [urthcr clariticalion is 0pftr+lri0lc
Thcse cascs presented to a part-tilne Bcneral practilioncr

in a 5-doctor general practice. Cases I and 2 lived in diil'erent
towns 40 km apan. Case 3 had becn diagnosed elscwhcrc but
her case had not been notified to ihc TGA. Hcr presenlation,
while holidaying, was stimulated by her awarcness ofcase I

in medical literature and by identification ofthe township of
the author. The third case had passcd unn<)ticed in the contexl
of preceding HPV vaccination. 'lhc number of girls irr the
population who may have a similar unnotified diagnosis is

not knowable. The pattem of ovarian demisc here is not
clear, but a gadual proccss is apparenl. l-ack of diagnosis in
cas€s I and 2 prompted investigation in preference to further
issuing of oral contraceptive prescriptions. OCP prcscribing
would delay appropriate diagnosis and management as well
as notification of a possible adverse event. Therapeutic man-
agement w.rs commenccd with a more appropriate level of
hormone replacement, attention to calcium, vitamin D, exer-
cise, bone mineral density, and subsequcnt monitoring for
autoimmuneconditionsthat maybe associated. Psychological
health will also be monitorod given the physiological and

emotional effects of this diagnosis. Depressivc symptoms
were not found in these patients. Aoxiety symptoms have

been found io prematurc ovarian failure and psychosocial
strcss has scored higher during the year before cessalion of
menses.63

Diagnosis ot idiopathic Pol in mid-adolescence raises
questions around future childbearing. Because of unrecord-
able anti-Miillerian hormone levels, 2 of thesc cascs were
not considered suitable for oocyte collection and cryopreser-
vation. Recent studies of mous€ oogonial slem cells have
suggested the possibility of in vitro propagation and of
fuhue egg generation in vivo. Ovary tissue cryopreservation
is being considered for futurc assistance in feaility
preservation.&

Future Research

Further research would consider a delayed onset of ovarian
decline as suggested in this case series. The starting poiot of
these girls' anti-Miillerian hormone levels is not known, but
the decline in case 2 from L5 to <l in 6 months may reflect
the gadual dccli c tlrat has possibly Lakrtr 5 yEals tu !uo)-
plete. Anti-M lerian hormone levels are a biomarker of
ovarian reserve, with I srudy suggesting peak levels at 15.8
years and a decline commencing aftet a1e 25 years.u'Theit
measurcment may have a role to play in researching aod
monitodng ovadan dcmise and toxicity, since anti-Miillerian
hormone levels strongly correlate with the existing antral
follicle count and are therefore a quanlilative measule of

9



36L
)

ovarian reservc.on Rodent ovarian histology sinrilar to tlrc
manufacturcr's rodcnl te.trs hrslology 1qpufl Ir,slvltccina-
tion is also required. lhe delayecl onset evidenccd by thjs
case series could also inform bclated rodent ovary and fecun-
diry srudies to observe rodcnt ovaries and reproductive
capacity at intervals after complctcd vaccinalion through
their reproductive life span. Rodent fertility studjes did not
evaluate the standard vaccinc course prior lo conception. or
thc cumulative effect over timc of 3 scrial vaccinations, or
the possibility of a delayed effecl on reproduclive capacity.

Further research is needed to detcrmioe whether fecundity
and fertility indices in rats are affected by the completed dos-

ages administered to young teens as per industry guidelines.
Cohort studies oI menstrual palterns in vaccinated and

unvaccinated individuals are also required with timed
anti-Mtllerian hormone sampling. All such research
should be wholly independenl ofcommercial interests and
ranufacturer.

Conclusion

It is not hown whelher ldiopathic Pol developing progres-
sively in young teens following HPV4 is rclated to this vac-
cinatiou. Case reports do not and carnot establish causation.
It is known that safety research before and after licensing has

inadcquate capacity to determine ovarian safcty. Small num-
bers of young persons represented in research, hormonal
usage in older females' studies, vaccine repon card limita-
tions, omission ofa true placebo, inconsistent rodent toxicity
studies, limitations of SAEs rccording, subjectivc iDvcstiga-
tor decisions of likelihood and failure to record new condi-
tions arising affer month 7 as vaccine-related havc weakened
safcty research. Diagnosis of premature ovarian insuffi-
cicncy and failure is delayed in the general population and
notified teenage amenorrhea is similarly underinvcstigated
in VAERS documentation. This primary care issue reduces
thc effectiveness of postmarketing surveillance. POF/POI
otifications would be fi.Ether compromised by OCP teat-
rcnt of uninvestigated amenorrhea and hormonal contracep-

tion levels in the general population. Alalysis of adverse
event reporting is impeded by lack of background age-

specific teen incidence figues. Long-term follow-up data
aflcr HPV vaccinatioD has not surveyed ovarian functioD.
recorded, measured, or analyzed symptoms or signs of dys-
function. Disparagement of adverse event rsporting by
licensing bodies' instruction to health providers that "there is
no biologically plausible way in which HPV vaccine could
cause infertility" lacks sciencc and compromises safety mon-
itoring by undcrmining 'teponing efliciency"6? safety sig-
naling aod informed consent. Public reassurance that "studies
have not found ovariaD failure to be associatod with HPV
vaccination"68 in the absence of sound research may be
harmful to vaccine confidence. Edward JenDer, considered
the fatber ofvaccines, was known to say "let's not sp€culate,
lct's do the experimeDt." Further studics are required to make

Journol of lnvestilotive Medicine HiEh lmpo.t Cdse Repons

anv claims of ovary complications. Principles of informed
collscnt, population health, and vaccine confidencc require
careful, rigorous and independent rcsear-ch to establish ovar-
ran salety following HPV vaccination.
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Ccrvical cancer is preventable and curable, as long as it is detected early and managed
effectfuely, Yef it is the 4th most common form of cancer among women worldwide, with
the dlsease clalming the lives of almost 350 000 women in 2022.

Few dlseases reflect global inequitles as much as cancer of the cervlx. Nearly 949t of the
deaths in 2022 occurred in low- and middle-income countries. This is where the burden of
cewlcal cancer ls greatest, because access to public health services is limlted and screening
and treatment for the disease have not been widely implemented,

An ambitious, concerted and inclusive strategy has been denreloped to guide the
ellmlnation of ceMcal cancer as a public heahh problem.

rl

A global strategy
In May 2018, the WHO Director-General announced a global call for action to eliminate
cervlcal cancef underscoring renewed political will to make ellmlnation a reallty and calling
for all stakeholders to unite behlnd this common goal.

In August 2020 the World Health Assembly adopted the Global Strategy for ceMcal cancer
ellmlnation.

Now is the time to act to ellmlnate cervlcal cancer as a public health problem.

I



386
ch revrng elimination

To eliminate cervical cance[ all countries must reach and maintain an incidence rate of
below 4 per 100 000 women. Achieving that goal rests on three key pillars and their
corresponding targets:

r vaccirration: 90oh oI gi s fully vaccinatcd with thc HPV vaccirru by thc agc of 15;

. screening: 7070 of women screened using a high-performance test by the age of 35r and again by
the age of 45;

. tfeatrnent: 907o of women with pre-cancer teated and 90%o of women with invasive cancer
managed.

Each country should meet the 90-70-90 targets by 2030 to get on the path to eliminate
..rvical cancer within the next century.

About cervical cancer

I Non-communicablc diseases

Cervical cancer

Highlights
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ADVERTISEMENT

Amoth appointcd as WHO ExocutlvG Board chalrperson

Amoth succeeds Dr Horsh Vurdhun ftorrt lnlia as new WHO Executive Board Chairmon.

by SIIARON MAOMBO
Businets Vlliter

News

02rune 2021 - 15:06
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ln Summary

.Amoth's appolntment was announced on Wednesday during the 149th meeting of the WHO
Executive board in Geneva.

,.cceptlng hls new posltlon, the DG said the appointment is a boost to Kenya. Amoth succeeds Dr
Harsh Vardhan from lndia.

by SHARON MAOMBO

STAR

EusinessWitet

News

02 June 2o2r - 15:06
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I
Amb. Mailu Cleopo, (Permanent Representativeof Kenya to the IIN and Other International
Ortlonizations), Dr. Tedros Adhanom (Director General of the WIIO) , ttnd the Aq. DG patrick
Amoth during formal briet'ing meeting with the WtlA Secretariat-heoded by the DGWHO
lmLrge: COURTESY

Acting Director-General of Health Patrick Amoth has been appointed chairperson of
the World Health Organisation (WHO) Executive Board.
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American Dream - 5ponsored

Amoth's appointment was announced on wednesday during the 14,9th meeting of the
WHO Executive board in Geneva.

Accepting his new posil-ioll, the DG saitl the appointrrrent is a boost to Kerrya. Amoth
cceeds Dr Harsh Vardhan from India.
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Jerve as Chairperson of the Executive Board" Amoth said.

He added, "'l'his rs not an honour that the Republic of Kenya takes lightly and I

commit, on behalf of the Government of Kenya, to undertake the duties and

responsibilities entrusted to this office with utmost commitment and humility.

ADVERTISEMENT

He was elected Vice President of the Executive Board of the WHO for a two-year
term in My zo2o.

The Executive Board consists of 34 members who are entitled to elect the chairperson.

ADVERTISEMENT
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Kenya's Ambassador in Geneva Dr. Cleopa Mailu rs the alternate member.'I'hese

Members are elected for three years and may be re-elected.

WATCH: The latest videos from the Star

WATCH: The News Brief: Eight-member Raila, Ruto talks team named

These are the stories making the headlines in the Star o
L,lWnfC l: Raila reveals new tact in future anti-
government protests

@ WafCX: Raila reveals new tact in
futu re anti-government protests

WATCH: Roila reveals new tnct irl
future anti-government protestsoo
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Proposal for amendments to the International Health Regulations (2005)

The Director-General of the World Health Organization presents his compliments to
States Parties to the Intemational Health Regulations (2005) ((lHR (2005)) and has the honour to
transmit the text ofthe proposal for amendments of the IHR (2005) received from the United
States of America pursuant to paragraph I of Article 55 ofthe IHR (2005).

ln accordance with paragraph 2 of Article 55 ofthe IHR (2005), this letter constitutes a

formal communication of the text of the amendments proposed by the United States of America.

The Director-Ceneral of thc World llealth Organization takcs this oppomrnity to rcncw to
States Parties to the IHR (2005) the assurance ofhis highest consideration.

GENEVA. 20 January 2O22

ENCLS.: (2)

LaJlrl izt,aJl f.aliio . t$I+€fS
Organisation mondiale de la Sant6 . BcsilrpHar opraB{saqffi slpaBooxpaHoHxn . Organizaci6n Mundial de la Salud
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LINITEO NATIONS ANt) OTIIER ]NTERNATIONAL ORGANIZATIONS

No. 4-22

'l'he Permanent Mission of the United States of America to the United

Nations Ofllce and Other International Organizations in Geneva presents its

cornplirnents to the World Health Organization (WHO) and refers to the

Intemafional Health Regrrlations (IHR) (2005) In accordance with Article 55(l)

of the IHR (2005), the United States of America is proposing amendments to the

IHR (2005). The Mission, by means of this note, and in accordance with Article

55(2) of the IHR (2005), respectfully requests the Director-General of the WHO to

communicate the text of the attached proposed IHR amendments to all States

Parties at least four months before the Seventy-fifth World Health Assembly. We

are also transmitting via this note a letter to WHO Director-General Tedros

Adhanom Ghebreyesus from the Assistant Secretary for Global Affairs of the

United States Department of Health and Lluman Services, Loyce Pace, reiterating

the critical imponance of strengthening the IHR (2005) along with other effons to

strcngthen the ability of the WIIO and Member States to prcvent, dctcct, and

respond to future public health emergencies of international concern.



7q+

The Permanent Mission of the United States of Arnerica avails itself of this

opporturrity to renew to the WIIO thc assuranccs of its highcst consideration.

Enclosed:

1. Lefter from HHS Assistant Secretary Loyce Pace

2. Proposed IHR amendments

Geneva, 18 lanuary 2022

World Health Organization
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Subnrission of thc []nitcd Stltcs of Amcricir
I'roposed Amentlments to the Inlcrnational Ilealth ltegulations (2005)

Articlcs 5, (r,9, 10, I l, 12, 13, 15, 18,.18, {9,53,59

Explanation ol-changes: 'l'hc proposed ncw tcxt is shown in bold underline, ancl proposed delelions to exisling
text is shown in stike+h+eug:h. Allother text would renrain unchangcd.

Ar I rc I e -l..,lu n e t I I uncc

l. Uach State I'arty shall devclop, slrenglhen and nraintain, as soon as possible but no later thar) five years
from the entry into force of these Regulatbns for that Slate Pany, the capacity to detect. assess, notily and
report events in accordance with lhcse Regulations. as spe cilied in Annex L This caoacitv will be Deriodicallv
reviewed throueh the Universal Health Pcriodic Review mecbanism. Should such revicw identify
resource constrainls and other challenges in attainins these caDacities. WHO and its Resional Oflices
shall. upon the request of a State Party. Drovide or facilitate technical suDport and assist in mobilization
of financial resources to develoD. strensthen and maintain such caDacities.

New 5. WHO shall devclop earll'warning criteria for assessing and progressivelv updating the national.
reqional, or global risk Dosed by an evenl of unknown causes or sources and shall convey this risk
assessment to Slates Parties in accordance with Articles 1l and 45 where anorooriate. The risk
assessment shall indicate. based on the best available knowledse, the level of risk of ootential sDread and
risks of Dotfntial serious nuhlic h ealth imnncls based on ass€ssed infectiousness and severity of the
illness-

Article 6: Notifrcation

I. Each Stale Party shall asscss events occurring within its territory by using the decision instrument in
Annex 2 within 48 hours of the National IHR Focal Point receivins the relevant information. Each State
Party shall notify WHO, by the most efficient means of communication available, by way of the National IHR
Focal Point, and wilhin 24 huurs ol asscssment ofpublio health infonnaLion, ofall evetrts which llay conslitule
a public heaith cmergency of international concem within its territory in accordarce with the decision
instrument, as well as any health measure implemenled in response to those events. Ifthe notification received
by WHO involves the competency of the Intemalional Atomic Energy Agency (IAEA), the Food and
Asriculture Orsanization (FAOI- the World Orsanisation for Animal Health (OIE). the

Inviron amme UNE or other relevant entities WHO shall immediately notifo the I+E+
r€levant entities

2. Following a notification, a State Party shall conlinue to communicate to Wl'lolbIlb!_lqeg r]mgig4!
means of commun ication available timely, accurate and sufficiently detailed public heahh information
available to it on the notified event, where possible including senetic seouence data. case definitions,
laboratory results, source and type of the risk, number of cases and deaths, conditions affecting the spread of
the disease and the health measures employedl and report, when necessary, the difficulties faced and support
needed in responding to the potential public health emergency of intemational concem.

Article 9; Other reports

l. WHO may take into account reporls from sources other than notifications or consuhations and shall
assess these reporls according to established epidemiological principles and lhen communicate information on
the event to the Slate Paiy in whose territory the event is allegedly occurring. g€{€re+€J(ing€n]l-aeti€n-be5€d

territory the event is allegedly e66uniHBin aeeerdene€ lyith the proeedure set ferth in 
^rtiele 

l0: To this end;
WHO sltall make tlre irtfolrtation received available to the Slates Parties and only where it is duly justilied
rnay WHO maintain thc confidcnriality ofthc sourcc. This information will hc uscd in accordancc with thc
procedure set forth in Article I l.
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L within 24 hours of rcceiving information, WI I0 shall requesti*-seeed€$eH+i{Hrtiel4

ma)' constitutc a public health enrergency of international concern allegedly occurring in lhe Statc's lcrritory.
In:;uch crue:. \\rH() shell inftrnn the Statc Part1, concerned rcAarding the reports it is seeking to rrerify.

2. Pursuant to the foregoing paragraph anCl+"4r+iel+9, each Slate Party. when requested by WHO, shall
verify and provide:

(a) rvithin ?4 hours. an initial repll, to. or acknowlcdgement ot'. the request from WHo;

(b) within 24 hours, available public health inlbrmation on the status of events refered to in WHO'S
requesl; and

(c) information to WHO in the contexl of an a^ssessment under Article 6, including relevant
information as describcd in rraragraphs I and 2 of that Article.

3. When WHO receives information of an event that may constitute a public health emergency of
inlemalional concem, it shall offer wilhin !3!_!pg:s to collaborate with the State Party concerned in assessing
Ihe potential for intemational disease spread, possible interltrence with intemational traffic and the adequacy
of control measures. Such activilies may include collaboration with other standard-setting organizations and
the Uffcl tu rrrubi]iz-c irrlcrnatiorral assistarrcs in order to support tl're national authorities in conducting and
coordinating on-site assessmenls.

3his, \{ithin 24 hours ofreceivins a WHO ofl'er of collaboration. the State Partv mav request additional
information !uDDorting the offer. WHO shall Drovide such information within 24 hours. When 48 hours
have elaDsed since the initial WHO offer of collaboration. failure bv the State Party to acceDt the offer
of collaboration shall constitute reiection for the purposes of sharins available information with States
Parties under ParasraDh 4 of this section.

4. If the State Party does not accept the offer of collaboration within 48 hours WHO shall may, when
justified by the magnitude ofthe public health risk, immediately share with other States Parties the information
available to it, whilst encouraging lhe State Parly to accept the offer of collaboration by WHo+aking-ii+o
@.

Article I L Provisictn of idormation by llHO

l. Subject to paragraph 2 of this Article, WHO shall send to all States Parties and, as appropriate, to
relevant inlergovernmental organizations, as soon as possible and by the most efficient means available, in
confidence, such public health information which it has received under Articles 5 to 10 inclusivergl which is
available in the public domain. and which is necessary to enable States Parties to respond to a public health
risk. WHO shall communicate information to other States Parties that might help them in preventing the
occurrence of similar incidents.

2. WHO shall use information received under Articles 6, a*d 8 and paragrapFleFA*iele 9 for verification,
ar,sessrrerlt and assistance purposes uuder these Regulations and, unless otherwise agreed with thc Statcs
Parties refered lo in those provisions, shall ne+ make this information generally available to other States Parties,
when until-sue&-time-ss :

(a) lhe event is determined to constitute a public health emergency of intemational concem in
accordance with Article l2; or

(b) information evidencing the international spread of the infection or contaminalion has been
confirmed by WHO in accordance with established epidemiological principles; or

(c) there is evidence that:
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(i) eorrlrul rrrcasures agairtst the intetnational splead arc trnlilell to stlccccd bccilll:ic ol tl)c

natrrrlJ (rl lhc c()ntarnination. diseasc agcrtt. vecl()r {)t rcser\(rir: ('r

(ii) thc Stale lrarly lacks srrfficient opcralional capacilv to carry oul necessur\ Il'lcilstrr!'s lo
preycnl furlher spread ofdisease: or

(d) llte llalurc a:rd scopc of the international rroven]ent of tlavcllers. bagguge. clruo. colllitirlcls.
conveyances, goods or postal parcels that may be affected by the inltction or contamittalion rt:quircs thc

imnrediate application of international control measrrres: or

(e) WHO determincs it is necessarv that such information he made available to oth er Stales

Parties to make informed - timelv risk assessments-

3. WI-lO shalllg,ltorm eens*lt-rxi+h the Slate Party in whosc territory the event is ocourring as to its intent

to rnake inlormalion available under this Article.

4. When information received by Wl.lO under paragraph 2 of this Anjclc is madc availablc to Slates Parlics

in accordance with these Regulations, WllO shall make it available lo thc public il'other inli:nnation about

the same cvent has already become publicly available and therc is a need for the disscmination ofauthoritative
and independenl information.

New 5. WHO shall annuallv reDort to the Health Assembl on all activitics undcr this A rticlc- inclrrdinp
instaoces of sbarin s information that has not been verilied hv a State Partv on whose territorv an event
that mav constit[te a nublic h Ith emersencv ofinternalional concern is or is alleqedlv occu rrins wilh
States Parties through alert systems.

Article I2. Deternination ofo public health emergency ofintcrnetionol c()ncern, oublic heolllt emergenct,
ofrepiorral corrce t, or ir errrrediate healll, alert

l. 'l'he Director-General shall determine, on the basis of information received, in particttlar from ,he Slale

Party within whuse terrilor) all event is occurring, whether an eveut conslitutes a putrlic health enrergency of
intcrnational conccrn in accordoncc with the crileria and the procedure set out in thcsc Regulatiurts.

2- lf the Direclor-General considers, based on an assessment under these Regulations, thal a Dotential or
gglgg! puhlic health emergency of intematitxral conscnr is rrce urrirrg, tltc Dit cctur-Getteral sltall gg!!f1-gl!
States Parties and seek to consult with the State Party in whose terrilory the evcnt arises rcgarding this
preliminary determination and mav. in accordance with the procedure set forth in Article 49, seek the
views of the Committee established under Article 48 (hereinafter the "Emerqencv Commiltee"). If the
Director-Ceneral determines ien
constitutes a public health em€rsencv of international concern, the Director-General shall, in accordance

withtheproceduresetforthinArticle49,seektheviewsoftheM
(S€rei#h€ "Emergency Committee") on appropriate temporary recommendations.

3.

f€d+-i++!fri€+e49.

4. In determining whether an event constitutes a public health emergency of intemational concern, the
l)irector-General shall consider:

(a) Information provided by the State Party. bv other States Parties. available in the public domaio.
r otherwise available under Articles 5-10

(b) The decision instrument conlained in Annex 2;

(c) The advice of the Emergency Committee;

that the event
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(d) Scicrrlille pr irreil,lu:' as rr,cll as .rvailal,liJ :eicrtlillr cvi.lcrlcc an(l other rclevanl inlirrntation; and

(c) An rss.ssrrcnl ol tlrc risk to lrun]irn hcalth. oI-tlrc risk ()l intclnalional spreatl o1-discasc anri ol
the risk o1- i|l1crl-ercncc \!ilh ilrtefl ralior'rill tralfi c.

5 ll thc I)irector-(lcrrerirl. lirllorving corrsrrllations with the Emergenct Comnritlee and relcyant Stalcs
Partlgp_ . conslders
that a public hcallh cmergency of inlernational conccrn has cnded. llrc Director-Gcneral shall take a decision
in accordance rvith the proccdure se1 oul in Article 49.

New 6, Wherc an evcnl has not beell det€rmined to meet thc critcria lbr o public hcfllth cmcrqcncY ol
itrterDational concern but the Director-General has delermined it requires heishtened international
awareness and a potential international Dublic health resDonse. the Director-Gcneral. on the basis of
information received, may determine at any time to issue an intermediate Dublic health alert to States
Parties and mav consult the Emersencv Commt ttee in a manner consistent with the Drocedure set out
in Article ,19.

New ?. A Resional I)ire{:tor mav determine that an event constitutes a Dublic health enrersencv of
resional concern and orovidc related suidance to Stat€s Parties in the resion either before or after
notilication of an event that mav ronstitute a nublic health emerseDcv of international concern is made
to the Director-General $,ho shall ioform all States Parties.

Article I3: Public health response

3 e,+-t+€+equ€st-efi-Stale+ary. WHO shall offer assistance €€llab€ra{€ to a State ParW in the rcsponse
to public health risks and other evenls by providing tcchnical guidance and assislance and by assessing the
effectiveness ofthe control measures in place, including the rnobilizalion of intemational teams ofexperts for
on-site assistance, when necessary The Sta(e Party shall acceDt or reiect such an offer ofassistance within
48 hours and. in lhe case of re ection ofsuch an offer shall nrovide to WHO its rrtionale for the r€iection.
which W}IO shall share with other States Parties.

4. If WHO, in consultation with the States Parties concemed as provided in Article 12, detennines that a
public heahh emergency ot inlemational concem is occurring, il shall eay offer, in addition to the suppo(
indicated in paragraph I of lhis Aaicle, further assislance Io the State Party, including an assessment of the
severity of the intemational risk and the adequacy of control measures. Such collaboration may include the
offer to mobilize international assistance in order to support lhe national authorities in conducting and
coordinating on-site assessments. When requested by the State Party, WHO shall provide information
supporlrng such an offer. The State Partv shall acc tor retect such an offer ofassistance within 48 hoursen
and. in the case of reiection of such an offer- shall n ide to WHO its rationale for the reiection. which
WHO shall share rvith other States Parties- Reqa rdinp on-site assessmerts. in compliance with its
nolionol low. ! Stxte Prrtv shrll mol(e retrsonoble efforts to focilitat€ short-term access to relevsnt sit€s:

e a denial it shall rovide its ral n r

Article I 5; Temporary recommendations

2.1.emporaryrecommendationsmayinclude@ealthmeasures
to be implemented by lhe Slate Party experiencing the public health emergency of intemational concem. or by
other Slates Parties, regarding persons, baggage, cargo, containers, conveyances, goods and/or postal parcels
to prevenl or reduce the international spread of disease and avoid urulecessary interference with intemational
traffic.

Article I8; Recommendations with respect lo persons, baggage, cargo, containers, conveyances,
goods and poslal parcels

New 3. In develooins temDorarv recomme da tions. the Director-General shall consult with relevantn
itrtemational ap€ncics such as ICAO- IMo and O in ordcr to avoid unncccssory intcrfcrcncc with
iDternational travel and trade. as annronriate- Additionallv. temnorarv recommendations should allow
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Iilr lh( lDDroprixtc cx(nrDlion ol essential hrallh care lrorkcr'( anrl esscntial merlical Jrrorlucls and
srrpJrlics lronr travcl and lra(l(' rcstrictions

Nc\r'4: In inrplcmentinq hellth mcasures Dursu:rnt to these ReEul:rtions. includinc Article .lJ. States
l'attits sh ll tuake rctsonublt clftrrls, takitrp i[1(, J(r(rurI rckrarrl irrttr rr.r(iurtal lrtrv, t(, ctlsulc that:

(it) Contincencv plans are in Dlncr to en:rurc that heallh care worker movemenl and srnnlv
charns arc lhcilitatcd in a public health cmcrecncv of international concern;

(b) Travcl restrictions do oot unduly Drevcnl thc movement of health care workers necessary
for Dublic health resDonses:

(c) Trade restrictions make nrov tst (lnt0 rotect suDDlv chains for the maDufacture andn
transDort of essential medical Droducts and sunDliesi aod

(d) The reDatriation of travellers is addrcssed in a timelv manner. siven evidence-based
m€asures lo Drevcnt the spread of discascs.

Article 48: I'erms of re/erence and cornposilion

2. 'l'he Emergency Cornmitlee shall be composctl ol experls scleclcd by tl're Director-General from the
IHR L\pert Roster and. when appropriate- olhcr expert advisory panels of the Organization. as well as
Regional llirectors lrom anv imDflcted resion. lhe l)r rector' General shall determlne the duratlon ot
membcrship wilh a vlew to ensurlng its continuity in the consideration ofa specific evcnt and its riouscqu€lccs.
'l'he Director-General shall select the members ol lhe Lmergency Commitlee on the basis ofthe expertise and
experience required 1br any particular session and with due regard to the principles ol equitable ggg.gg1gtgl
and geographical representation, and reouire traininq in these Reaulations before participation. At..least
oH+rr}e1]+ber MelDbel's of the Ernergency Comrlittee should include b++R at least one expert nominatcd by
a Og State Party within whose terrilory the event ari
States Parties. For the DurDoses of Articles .18 and 49 an "affected State Partv" refers to a State Party

as well as ex ts nomina era

either peopraDhicallv Droximate or otherwise imoacted bv the eveDt in ouestion.

Article 19: Procedure

3 bis. If the Emersencv Committee is not unanimous in its lindinps. anv member shall be entitled to
€xDr€ss his or her dissentins nrofessional views in an individual or srouD reoort. which shall state the
xcasons wbv a diversent opinion is held and shall form nart of the Emerqencv Committee's reDort.

3 ter. The comnos ition of the Eme CT Committee and its comnlete renorts shall he shared with
Member States.

4.TheDiIector-GeneIalshallinvite@theStatePafiyinwhose1erritory
lhe event arises,to present its llgilviews to the Emergency Committee. To that effect, the Director-General
shall notify States Parties of l€it the dates and the agenda ofthe meeting ofthe Emergency Committee with
as much advance notice as necessary. The State Parly in whose territorv the event arises 6@$rc+er,
may not seek a postponement of the meeting of the Emergency Comrninee for the purpose of presenting its
views thereto.

7.4]tTeg!g!StatesPartiesiMmayproposetotheDirector-Genera.l
the termination of a public health emergency of intemalional concem and./or the temporary recommendalions,
and may make a presentation to that effect to the Emergency Committee.

New Chapler [V (Article 53 bis-ouater): The Comollance Commlttee

53 bis Terms ofreference and composition



l. The Statc Parties shall cstablish a (lont oli nce Conrnrittcr that sh ll l)c r(]sDonsihlr li)r':

(N ) Considr:rinq information srrburit ted r(l it b Wll0 antl Statcs I'irrtlcs relitrna lr) comr)lr1Incc
rr.ith oblisations under thesc Resulations:

(h) Monitorins. advisins on . and/or facilitatinc assis l:lllcc or nr:rttiirs rrlxling ll, coIIrl]liillre(.
with a view to assistin States Parties to comnly !vith oblir:xtiotls u n(lcl thcsc RcguLrtions;

(c) l'r0motins comnlian bv addressins conccrns raised hv Slrles l)rrlirs rccl rding
imDlemcntatio[ ol. and comnliancc with obligations undcr thcsc Rc!,ulations: anrl

(d) Submittinp an annual renort to cach Ilealth Assrmhlv (lescribin[:

'f he w rk of the com liance C mmittee durin the rc rti n crirxl

( ii) Th e concerus resardins nrrn -com n liance durin llre rcoortin!, rrcriod: and

(iii) Anv conclusions and recommendations of the Comnlittcc.

2. The ('onrpliancc Committee shall bc author ized to:

(,') Rc Dcsl fxrther in formation on matte rs undcr its consi(lerrlirrn:

with the consent of anv S ate Partv concerned. information gathcrine in lhc(b) [Jndertake-
terrilorv of th t State Partv:

(c) Cunsirler a flv rclr:vaIl 1 infirrrrralirrr r subrrr illcrl lu i(:

(d) Seek the serv ices of exDerts ,nd advlsers lncludlns reDres.:ntrliv.rs ()f NGOs ur rncrnbcrs uf
the nublic- as a DroDriate: and

(e) Make recomm€ndations lo a Sta te Pa concerned and/or WllO re ardin how thc Stalr
Pa rtv mav im nrove comnliance and an reconrmende(l lechnical assistance aod fi na[cial suDDort.

3. The Members of the Comnliance Com mittee shall bc rnnoinlcd hv Strtes Partics fronr each
Resion. comorisin g six sovernment exnerts from each Rcgion- Thc Com liince Committec shall ben
annointed for f<rur-vear lerms and mect three times Der vcar.

53 ter. Conduct of business

l. The Comoliance Committee sball strive to make its rccommendations on e basis of consensus.h

2. The ComDliance Comm ittee mav reouest the Director-(;eneral to invite rcnresentatives of the
United Nations and its snecialized asencies and other relcvanl intersovern mental orsanizations or
non overnmental orsanizitions in oflicial relat ions with WHO to rlesiqnate renrcsentatives to attend
the Committee sessions. whereann roDriale to address a s ecific issue under consideration. Suchn
rcnresentaliv es. with the consent of the Chairnerson- make statemenls on lhe suhiccts under discussion-

5 3 quater Reports

For each session Com liance C m ittee shall a are rt settin forth the Committee'
vlews, nd advice. This renor t shall be annroved hv the Com liance Com mittee before the end of the
sessron- Its views and advice shall not commit
formulated s advicc to thc rclcvant Strlc I[rtv.

wHo Stales Parties- or other entities and shall be
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2. If the ComDliancc (.ommittec is not unaniruous in its findincs. irny membe r shrll be entitled to
rxDress his or her dissenting professional vicws in an individual or qrouo reoort. which shall state the
reasons \vhy a diycrqent opinion is htld and shall form Dart of the Committee's report.

J. 'Ihc Complloncc Committcc's rcport sholl bc submittcd to oll Stotcs Portics ond to thc
lre or-General who s uh itr r and advice of the Co lia n eC mitt eH

Assemblv or the Executive Board, as well as anv releyant committees. for consideration, as aDDroDriate.

Article 59.. Ent4t in1111r,-rn,. neriod litr rejection or reservations

L Tlre period plovided in execution of Afticle 22 of the Constitution of WFIO for rejection ol; or
reservation to. thesc Regulations o+-an-amendssl+{h €, shall be l8 months from the date ofthe notificalion
bytheDiIect0r.GeneraloftlreadoptionoftheseRegu|ations@iensbythe
I-lealth Assembly. Any rejection or reservation receivcd by the Director-General afler tl're expiry ofthat period
shall have no effect.

I bis. The oeriod orovided in execution of Article 22 of the Constitution of WHO for reiection of. or
reservation to, an amendment to these Resulations shall be six months from the date of the notilication
bv the Director-General ofthe adoolion ofan amendment to lhese Reeulations bv the Health Assemblv.

n ecti or reservrtion received thc I)ircctor-Ccncrr l sftcr the cx of thflt eriod shall h
no effect.

2. These Regulations shall enter into force 24 months after the date of notitlcation ref'erred to in
paragraph I of this Article, and amendmenls to these Repulations shall enter into for€e six months after
the date of nAtification referred to in paragraDh lbis ofthis Article. except for

(a) a State that has rejected these Regulations or an amendment thereto in accordance with
Anicle 6l;

(b) a State that has made a reservation, for which these Regulations shall enter into force as provided
in Article 62;

(c) a State that becomes a Member of WHO after the dale of the notification by the Direclor-General
referred to in paragraph I ofthis Articlc, and r,vhich is not olrcody o psrty to thcsc Rcgulations, for which
these Regulalions shall enter into force as provided in Article 60; and

(d) a Statc not a Mcmbcr of WHO that accepts these Regulations, for which thcy shall enter into force
in accordance with paragraph I of Article 64.

3. lf a Slate is not able to adjust ils domestic legislative and adminislrative arrangements fully with these
Regulations or amendments thereto within the periods set out in paragraph 2 of this Article, 4! applicable.
that State shall submit within the period specified in paragraph I of this Article a declaration to the
Director-General regarding the outstanding adjustmenls and achieve them no later lhan l2 months after the
crtry irtu luruc uf tlrcse Regulations or ths rmondmonts tbereto for thal State Pany.
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FOREWORD

A ccntral and l']istoric responsibility for the World Llealth Organiz.ation (WIIO) has been the

ntsnagement of the global regimc lor the control of the intematir)nal spread of disease. I Inder Articles
2l(a) and 22, the Conslilution of WHO confers upon the World Health Assembly the authority to
adopt regulations "designed to prevent the intemational spread ofdisease" which, after adoption by

the Ilealth Assernbly, enter into force for all WHO Member States lhat do not affirmatively opt out of
thcm within a specified time period.

The lntemational Health Regulations ("the IHR" or "Regulations") were adopted by the Health
Assembly in 1969r, having been preceded by the Intemalional Sanitary Regulations adopted by the

Fourth World Health Assembly in 1951. The 1969 Regulations, which initially covered six
"quarantinable diseases" were amended in 19132 and 19813, primarily 1o reduce the number of
covered diseases lrom six 10 three (yellow fever. plague and cholera) and to mark the global

eradication of smallpox.

ln consideration of the pgowth in intemational travel and trade, and the emergence or re-emergence of
lntcmalronol discasc thrcats end othcr public heolth risk:, the Forq'-eighth World Health Assembly in
1995 called for a substantial revision of the Regulations adopted in 19694. In resolution WHA48.7,
the Health Assembly requesled rhe Director-General to take steps 10 prepare their revision, urgiug
broad participation and cooperation in the process.

After extensive preliminary work on the revision by WHO'S Secretariat in close consultation with
WHO Member States, intemational organizations and other relevant partners, and the momentum
creatcd by llre errrergcrruc uf scverc auutc rcspiratury syrrdlottte (the first global public hcalth
emergency of the 21"' century)r, the Health Assembly established an .lntergoverrunental Working
Group in 2003 open to all Member States to review and recommend a draft revision of the Regulations
to the Health Assembly6. The IHR (2005) were adopted by the Fifty-eighth World Health Assembly
on 23 May 2005?. They entered into force on l5 June 2007.

Thc purpose aud scupe uf the IHR (2005) al'e "to prevent, protect against, control and providc a public
heahh response to the intemational spread of disease in ways that are commensurate with and

restricled to public health risks, ruul wlrislr avoid ururcucssary interfelence with intemational traIfic
and trade." The IHR (2005) contain a range of innovations, including: (a) a scope not limited to any

specific disease or manner of transmission, but covering "illness or medical condition, irrespective of
origin or source, that presents or could present significant harm to humans"; (b) State Party obligatiom
to develop certain minimum core public health capacities; (c) obligations on States Parties to notiry
WHO of evenls that may constitute a public health emergency of intemational concem according to
defined criteria; (d) provisions authorizing WHO to take into consideration unofficial reports ofpublic
health events and to obtain verification from States Parties concerning such events; (e) procedures for
the delermination by the Director-Ceneral ofa "public health emergency of intemational concem" and

issuance of corresponding temporary recommendations. after taking into account the views of an

Emergency Committee; (f) protection of the human rights of persons and travellers; and (g) the

t 
See wHO Oflicial Records, No. 176, 1969, rcsolution WltA22.46 and Annex I.

2 
See wHO OIlicial Records, No. 209, 1973, resolution w1LA.26.55.

I 
Sec document W}IA34/198I/REC/I rcsolution WHA34.l3; see also WHO Officia.l Records, No. 217, 1974, rcsolution
WHA27.45, and resolution EB67.Rl3, Amendmcnt ofthe hternational Hea.lth Regulations (1969).

a Scc rcsolution W}IA48.?.
s 

Sec rcsolution WHA56.29.
6 

Sec rcsolution Vy'IIA56.28.
/ 

Sec resolution WlIA58.3.
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estal)lishment of National tHR Focal Poirrts al]d WHO IHR Conlact Points for urgent contmunicaliorts
between States Partics and WHO.

By nor limiting the application of the IHR (2005) to specific diseases, it is intended that the

Rcgrrlations will nlaintain their rclcvancc and applicabi)ity for nrany ycars to oonrc cvcn in tltc Iace of
the r:ontinrred evolulion of diseases and of the tactors detennining their emergence and transmission.
llre provrsiurrs ir thc lllR (2U05) lllso update arrd lcvise nrany of the technical and olher
regulatory functions, including cenificates applicable to intemational travel arrd trarrspur t. arrd

requirements for international pons, airports and ground crossings.

Addition to the foreword of the second edition

The second edition contained the text ofthe IHR (2005), the text of World Health Assembly resolution
WHA.58.3, the version ofthe Health Part ofthe Aircraft General Declaration that entered into force on
15 July 2007, appendices containing a list of States Parties and State Party reservations and other
communications in connection with the IHR (2005).

Addition to the foreword of the third edition
This third edition contains the first amendment to the IHR (2005): a revision to Annex 7 adopted by
the Sixty-seventh World Health Assembly in 2014. The amendment provides that the period of
protection from vaccination with an approved vaccine against infection with Yellow Fever, and the
yalidity of the related certificate, will be for the life of the person vaccinated rather than a period of ten
years as previously required. In accordance with the WHO Constitution and the IHR (2005), this
amendment entered inlo force for all States Parties on ll July 2016. There were no reservations
or rejections conceming the amendment submitted by any State Party within the period required by the
IHR (2005). This edition also updates Appendix I containing the list of IHR (2005) States Parties (to
include Liechtenstein and Sorrth Sudan).

As of the Sixth-ninth World Health Assembly in 2016, three Review Committees have been convened
under the IHR (2005) and reported through the Director-General to the Health Assembly with
conclusions and recommendations on key aspects of the functioning and implementation of the
Regulations. The repons of the three Review Committees are available in the six official languages on
the WHO website at http://www.who.int/ihr.

2
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RE\'ISION OF THE INTERNATIONAI, HI'ALTTI RI,](;ULATIONS

The Fifty-cighth World I Icalth Asscmbly,

Having considered the draft revised lntemational Ilealth Rcgulationsr ;

Having regard to articles 2(k),2l(a) and 22 of the Constitulion of WIIO;

Recalling references to the need for revising and updating lhe [ntemational Health Regulations
in resolutions WHA48.7 on revision and updating of the International l{calth Regulations, WHA54.l4
on global health security: epidemic alert and response, WLIA55.l6 on global pubiic health response to
natural occurrence, accidental release or deliberale use of biological and chemical agents or
radionuclear material that affect health, WHA56.28 on revision of the lntemational llealth
Regulations, and WHA56.29 on severe acute respiralory syndrome (SARS), with a view to responding
to the need to ensure global public health;

Welcoming resolution 58i3 of the United Nations General Asse mbly on enhancing capacit)'
builcling irr global public health, which underscores the importancc of thc lnlcmationul Heult]r
Regulations and urges that high priority should be given to their revision;

Affir'ming thc contiluing imponancL- of WHO's rolr.- in global oulbleak alert and resnonse to
public health events, in accordance with its mandatc;

Undcrscoring thc continucd importencc of thc InlcmotionBl Health Regulations as lhe key
gl;rhal instrunrerrt f(,r phltecti(,n agair)st the intefllatior)al spread ofdiscasc;

Commending the successlul conclusion oi the work ol the lntergovernmental Working Group
on Revision ofthe Intemational Health Regulations,

l. ADOPTS the revised Intemational Health Regrrlations atlached to this resolution, to be referred
to as the "Intemational Health Regulations (2005)";

2. CALLS UPON Member States and the Director-General to implement fully the Intemational
Health Regulations (2005), in accordance with the purpose and scope set out in Article 2 and the
principles embodied in Article 3;

3. DECIDES, for the purposes of paragraph I ofArticle 54 ofthe Intemational Health Regulations
(2005), that States Parties and the Director-General shall submit their first report to the Sixty-first
World Health Assembly, and that the Health Assembly shall on that occasion consider the schedule for
the submission of further such reports and the first review on the functioning of the Regulations
pursuant to paragraph 2 ofArticle 54;

4. FLIRTmR DECIDES that, for the purposes of paragraph I of Article 14 of the Intemational
Health Regulations (2005), the other competent intergovernmental organizalions or inlemational
bodies with which WHO is expected to cooperate and coordinate its activities, as appropriate, include
the following: United Nations, Intemational Labour Organization, Food and Agriculture Organization,
Intemational Atomic Energy Agency, Intemational Civil Aviation Organization, Intemational
Maritime Organization, International Committee of the Red Cross, lntemational Federation of Red
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(lross art{ llcd ('rcsccnl Societies. Intemi}lional Air 'l'ransport Association, Intemational Shipping
liedcralion. antl O.ff c t I n t e r rt al i tn o l d e t lip i :.t x t l i t:.t.

I Ill( iFS Menrher Sfrtos

(1) lt, [rrrilLl. rlrcrrgllicrr and nraintain thc capacitics lcquircd ultdcr thc Illlcrnotionol lleolth
Regulations (2005), and to mobilize the resources necessary for that purpose;

(2) to collaborate actively with each other and WIIO in accordance with the relevant
provisions of the Intemational Health Regulations (2005), so as to ensure their effective
implemenlalion;

(3) to provide support to developing countries and countries with economies in transition if
they so request in the building, strengthening and maintenance of the public health capacities
rcquired under the Intemational Health Regulations (2005);

(4) to take all appropriate measures for furthering the purpose and eventual implementation
of the Intemational Health Regulations (2005) pending their entry into force, including
tlcvclt,rpnrent of tlre necessary public health capacities and lcgal and administrative provisions,

and, in particular, to initiate the process for introducing use of the decision instrument conlained
in Annex 2;

6. REQUES'IS the Director-General

(l) to give prompt notification of adoption of the lntemational Health Regulations (2005) in
accordance with paragraph I of Article 65 thereof;

(2) to inform othcr competen! it)terBovenxnental organizations or intemational bodics of
adoption ofthe Intemational Ilealth Rcgulations (2005) nnd. n.s appropriate, to cooperate with
them in the updating of their norms and standards and to coordinate with them the activities of
WHO under the Intemational Health Regulations (2005) with a view to ensuring application of
adequate rneaslrres for the protection of public heallh and strengthening of the global public-
heahh response to the internalional spread of disease;

(3) to transmit to the Intemational Civil Aviation Organization oCAO) the recommended
changes to the Health Part ofthe Aircraft General Declaration,' and, after completion by ICAO
of its revision of the Aircraft General Declaration, to inform the Health Assembly and replace
Amex 9 of the Intemational Health Regulations (2005) with the Health Part of the Aircraft
General Declaration as revised by ICAO;

(4) to build and strengthen the capacities of WHO to perform fully and effectively the
functions entrusted to it under the Intemational Health Regulations (2005), in particular through
slrategic health operations that provide support to countries in detection and assessment of, and

response to. public health emergencies;

(5) to collaborate with States Parties to the Intemational Health Regulations (2005), as

appropriate, including through the provision or facilitation of technical cooperation and

logistical support;

(6) to collaborate with States Parties to the extent possible in the mobilization of financial
rcsources to provide support to developing counlrie$ in hrriLling, rlrerrglhcrrittg artrl ntaintaining
the capacitres required under the lntemational Health Regulations (2005);
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(7) to draw up, in consultation rvith Member States, guidelines for the application of hcalth
measures at ground crossings in accordance with Article 29 of the Intemational l{ealth
Rcgulutiuur (2005),

(8) to establish the Review Committee of the Intemational Health Regulations (2t)05) in
accordance with Arlicle 50 of the Regulations;

(9) to takc stcps immcdiatcly to prep{re guidelines for implementation and evaluation of the
decision instrument contained in thc Lrtelrrational Health Regulations (2005), including
elaboration ofa procedure for review of its functioning, which shall be submitted to the Health
Assembly for its consideration pursuant to paragraph 3 of Article 54 of the Regulations;

(10) to take steps to establish an IHR Roster of Experts and to invite proposals for its
membership, pursuanr to Article 47 oflhe Intemational Health Regulations (2005).
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INTERNATIONAL HEALTH REG(JLA'TIONS (2005)

PART I - DEFINITIONS, PURPOSE AND SCOPE,,
PRINCIPLH,S AND RESPONSIBLL, AU'I'HORITIES

l. For the
"Regulations"):

Article I Definitions

purposes of the Intemational Health Regulations (hereinafter "the IHR" or

"affected" means persons, baggage, cargo, containers, convcyances, goods, postal parcels or
human remains that are infected or contaminated, or carry sources of infection or contamination, so as

to constitute a public health risk;

"affected atea" means a geographical location specifically for rvhich health measures have been
recommended by WHO under these Regulations;

"ain:raft" trrears an airr:ra[l rrakirrg arr irrlerrralirxral voyage;

"airpor!" mcans any airport where intemalional flights arrive or depart;

"arrival" ofa conveyance nreans:

(a) in the case ofa seagoing vessel, arrival or anchoring irr tlrc defined area of a po(;

(b) in the case ofan aircraft, arrival at an airport;

(c) in the case of an inland navigation vessel on an intemational voyage, arrival al a point of
cntry;

(d) in the case ofa train or road vehicle, arrival at a point of entry;

"baggage" means the personal effects ofa traveller;

"cargo" mears goods carried on a conveyance or in a container;

"competent authority" means an authority responsible for the implementation and application of
health measures under these Regulations;

"container" means an adicle oftransport equipment:

(a) ofa permanent character and accordingly strong enough to be suitable for repealed use;

(b) specially designed to facilitate the carriage of goods by one or more modes of transport,
without intermediate reloading;

(c) fitted with devices permitting its ready handling. particularlv its transfer from one mode
oftransport to another; and

(d) specially designed as to be easy to fill and empty;

,s
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'containcr loading area" means a placc or facility sel aside for containers used in intemational

trrr ffi c:

"contamination" means the presence of an infectious or toxic agent or matter on a human or
animal body surfhce, in or on a protluct prepared for consumption or on other inanimate objects,
including conveyanccs, that may constitute a public health risk;

"conveyance" means an aircraft, ship, train, road vehicle or other means of transport on an
international voyage;

"conveyance operator" means a natural or legal person in charge ofa conveyance or their agent;

"crew" means persons on board a conveyance who are not passengers;

"decontamination" means a procedure whereby health measures are taken to eliminate an
infectious or toxic agent or matter on a human or animal body surface, in or on a product prepared for
consumplion or on other inanimate objects, including conveyances, that may constitute a public health
risk;

"deparlrrre" means, for persons, baggage, cargo, conveyances or goods. the act of leaving a
territory;

"deratling" means the procedure whereby health measures are taken to control or kill rodent
vectors of human disease presenl in baggage, cargo, containers, conveyances, facilities, goods and
postal parcels at the poirrt of ell.ry;

"Director-General" means the Director-General of the World Health Orga-nization;

"disease" means an illness or medical condition, irrespective oforigin or source, that presents or
could present significant harm to humans;

"disinfection" means the procedure whereby health measures are taken to control or kill
infectious agents on a human or animal body surface or in or on baggage, cargo, containers,
conveyances, goods and postal parcels by direct exposure to chemical or physical agents;

"disinsection" means the procedure whereby health measures are taken to control or kill the
insect vectors of human diseases present in baggage, cargo, containers, conveyances, goods and postal
parcels;

"event" means a manifestation ofdisease or an occurrence that creates a potential for disease;

"lree pratique" mcsns pcrmission for a ship to cntcr a port, cmbork or discmbork, dischorgc or
load cargo or stores; permission for an aircrafl, after landing, to embark or disembark, discharge or
load cargo or stores; and permission for a ground transport vehicle, upon arrival, to embark or
disembark, discharge or load cargo or stores;

"goods" mean tangible products, including animals and plants, transported on an intemational
voyage, including for utilization on board a conveyance;

"grorrnd crossing" means a point of land entry in a State Party, inclrrding one rrlilized hy road
vehicles and trains;

"gound transport vehicle" means a motorized conveyance for overland tmnsport on an
intemational voyage, including trains, coaches, lorries and automobiles;
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"hcalth mcasure" meons procedures applied to prevent the spread of disease or contaminalion; a

health measure does not irrclude law enforcement or security measuresi

"ill person" means an individual suffering from or affected with a physical ailmenl that may
pose a public health risk;

"inf'ection" means the entry and development or multiplication of an infectious agent in the

body of humans and animals that may constitute a public health risk;

"inspection" means the examination, by the competent aulhority or under its supervision, of
areas, baggage, containers, conveyances, facilities, goods or postal parcels, including relevant data and

documentation, to determine if a public health risk exists;

"international traffic" means the movement of persons, baggage, cargo, containers,
conveyances, goods or postal parcels across an international border, including intemational trade;

"intemational voyage" means

(a) in the case of a conveyance, a voyage between points of entry in the territories of more
llrarr irrre Stale, {n a vuyaBe between poilrts of entry in thc tcrritory or territories of thc samc

State if the conveyance has contacts with the tenitory of any other State on its voyage but only
as regards those contacts;

(b) in the case ofa traveller, a voyage involving enlry into the territory ofa State other than
the territory ofthe State in which that lraveller commences the voyage;

"intrusive"
questioning;

means possibly provoking discomtbrt through close or intimate colttacl or

"irrvasivu" rucurs tllu pur)ctue or incision ofthc skin or insertion ofan instntmcnt or forcign
material into the body or the examination of a body cavity. For the purposes ofthese Regulations,
medical examination ofthe ear, nose and mouth, temperature assessment using an ear, oral or
cutaneous thermometer, or thermal imaging; medical inspection; auscultation; extemal palpation;
retinoscopy; extemal collection ofurine, faeces or saliva samples; external measurement ofblood
pressure; and electrocardiography shall be considered to be non-invasive;

"isolation" means separation of ill or contaminated persons or affected baggage, containers,
conveyances, goods or postal parcels from others in such a manner as to prevent the spread of
infection or contamination;

"medical examination" means the preliminary assessment of a person by an authorized health
worker or by a person under the direct supervision of the competent authority, to determine the
person's health status and potential public health risk to others, and may include the scrutiny of health
documents, and a physical examination whenjustified by the circumstances ofthe individual case;

'National IHR Focal Point" means the national centre, designated by each State Party, which
shall be accessible at all times for communications with WHO IHR Contact Points under these
Regulations;

"Organization" or "WHO" means the World Health Organization;

"permanent residence" has the meaning as determined in the national law of the State Party
concemedl

"personal data" means any information relating to an identified or identifiable natural person;
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"point of entry" means a passage for international entrJ or exit of lravellcrs. baggage. cargo.
containers, conveyances, goods and postal parcels as well as agencics and arcas providing services 10

tlrcrr on entry ol exit;

"port" means a seapon or a porl on an inland body of water whcre ships on an intcrnational
voyage arrive or depart;

"postal parcel" means an addressed article or package carried internationally by postal or
courier services;

"public health emergency of intemational concem" means an extraordinary event which is
determined, as provided in these Regulalions:

(i) to constitute a public health risk to other States through the international spread of disease
and

(ii) to potentially require a coordinated intemational response;

"public health observation" means the monitoring ofthe health status ofa traveller over time for
lhe purpose of delermining the risk ofdisease transmission;

"public health risk" mcans a likclihood ol an cvcnl that mtry utlcct udvcrsqly thu huulth uf
human populations, with an emphasis on one which may spread inlemationally or may present a

serious and direct danger;

"quarantine" lneans the restriction of activities and/or separation from others of suspect persons
who are not ill or of suspect baggage, containers, conveyances or goods in such a manner as to prevenl
the possiblc sprcad of infcction or contamination;

"rccommcndation" and "rccommcndcd" rcfcr to temporary or standing recommendations issued
under these Regulations;

"reservoir" means an animal, plant or substance in which an infectious agent normally lives and
whose presence may constitute a public health risk;

"road vehicle" means a ground transport vehicle other than a train;

"scientific evidence" means intbrmation furnishing a level ofproofbased on the established and
accepted methods of science;

"scientific prir:ciples" means the accepted fundamental laws and facts of nature known through
thc rrrctluds uf sciertce;

"ship" means a seagoing or inland navigation vessel on an intemational voyage;

"standing recommendation" means non-binding advice issued by WHO for specific ongoing
public health risks purcuant to Article l6 regarding appropriate heallh measures for routine or periodic
application needed to prevent or reduce the intemational spread of disease and minimize interference
with intemational traffic;
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"survcillance" nleans thc s),stematic ongoing collcction, collation and analysis of data for public

lrealth purposes and the linrcly disscn.rinalion o1'public health inlormation lbr assessmenl and public
hcalth response as necessary:

"suspect" mcans thosc persons, baggagc, cargo. cotrtainers. convcyances, goods or postal
parcels considered by a State Party as having been exposed, or possibly exposed, lo a public health
risk and that could be a possible source ofspread ofdisease:

"temporary recommendalion" means non-binding advice issued by WHO pursuant to Article l5
for application on a time-limited, risk-specific basis, in response to a public health emergency of
intemational concem, so as to prevent or reduce the intemational spread of disease and minimize
interference with international traffic;

"temporary residence" has the meaning as delermined in the national law of the State Pany
concemed;

"traveller" means a natural person undenaking an intemational voyage;

"vector'" nreaus an insecl or other animal wlrich normally transports an infcctious agcnt that
constilutes a public health risk;

"verificalion" means the provision of information by a State Party to WHO confirming the
stalus of an event withiu the territory or territories ofthat State Pafty;

"WHO IHR Contact Point" means the unit within WHO which shall bc accessible at all tinles
for communications with the National IHR Focal Point.

2. Unless otherwise specified or determined by the context, reference to these Regulations includes
lhe annexes thereto.

Article 2 Purpose and scope

The purpose and scope of these Regulations are to prevent, protect against, control and provide
a public health response to the international spread of disease in ways lhat are commensurate with and
restricted to public health risks, and which avoid unnecessary interference with inlemational traffic
and trade.

Article 3 Principles

l. The implementalion ofthese Regulations shall be with full respect for the dignity, human rights
and fundamental freedoms of persons.

2. The implementation ofthese Regulations shall be guided by the Charter of the United Nations
and the Conslitulion of the World Health Organization.

3. The implementation of these Regulations shall be guided by the goal of their universal
application for the proteclion ofall people ofthe world from the intemational spread ofdisease.

4. States have, in accordance with the Charter of the United Nations and the principles of
intemarional law, the sovereign right to legislate and to implement leglslation ln pursuance of thelr
health policies. In doing so they should uphold the purpose of these Regulations.
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Artick' 4 Responsible autlrcrities

l. flach State lJarty shall desrgnate or cstablish a National IHR Focal Point and the authorities
rcsptxrsiblc rvitlrirr its rcspcctivr: jtrri:JieLiurr lol tllr. inrplcnrentalion of health mcasttrcs ttndcr lhclc
Regulations.

2. National IIIR Focal Points shall be accessible at all times for communications with lhe WHO
lllR Contact Points provided for in paragraph 3 of this Article. The functions of National IHR Focal
Points shall include:

(a) sending to WHO IHR Contacl Points, on behalf of the State Party concerned, urgent
communications concerning the implementation of these Regulations, in particular under
Articles 6 to l2; and

(b) disseminaling information to, and consolidating input from, relevant sectors of the
administration of the State Party concemed, including those responsible for surveillance and
reporting, points of entry, public health services, clinics and hospitals and other govemment
departments.

3. WHO shall dcsignate IIIR Contacl Points. rvhich shall bc accessible at all times for
communicalions wilh Naticrrral IHR Fc,cal Pt-,irrts. WHO IHR Contact Points shall send rrgr:lrt
comnunicatiols cunucrrrirrg Llre irnplerrrentation of thesc Rcgulations, in particular undcr Articlcs 6 to
12, 10 the National IHR Focal Point ofthe States Parties concemed. WHO IIIR Contact Poins may be
designated hy WHO at the headquarters or a1 the regional level ofthe Organization.

4. States Parties shall provide WHO with contact details of their National IHR F'ocal Point and
WIIO shall providc Statcs Ponica with contoct detoils of WHO IHR Contrrct Points. These contact
details shall be continuously updated and annually confirmed. WHO shall make available to all States
Parties the contact details of National IHR Focal Points it receives pursuant to this Article.

PART II _ INFORMATION AND PUBLIC HEALTH RESPONSE

Article 5 Surveillance

l. Each State Party shall develop, strengthen and maintain, as soon as possible but no later than
five years from the entry into force of these Regulations for that State Party, the capacity to detect,
assess, notiry and report events in accordance with these Regulations, as specified in Annex l.

2. Following the assessment referred to in paragraph 2, Part A of Annex l, a State Party may
report to WHO on the basis ofajustified need and an implementation plan and, in so doing, obtain an
extension of two years in which to fulfil the obligation in paragraph I of this Article. In exceptional
circumstances, and supported by a new implementation plan, the State Party may request a further
extension not exceeding two years from the Director-General, who shall make the decision, taking into
account the technical advice ofthe Committee established under Article 50 (hereinafter the "Review
Committee"). After the period mentioned in paragraph I of this Article, the State Party that has

obtained an extension shall report annually to WHO on progress made towards the full
implementation.

3. WHO shall assist States Parties, upon request, to develop, strengthen and maintain the
capacities referred to in paragraph 1 ofthis Anicle.

4. WHO shall collect information regarding events through its survcillance activil.ies and assess
tlrcil potcotlal to cause intemationul disease spread and possible irrtelfvruuuu with iutcl'notional ttrffic.
Information received by WHO under this paragraph shall be handled in accordance with Articles I I
and 45 where appropriate.
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Artic le 6 NottJic0tio

1. Each Statc l)arty shall assess cvents occurring within rts tcn-i()ry by using thc decision
inslrument in Anncx 2. EaCh Stalc Party shall nfiily WH(-). hy the nlosl etllcienl n]cirn\ of-

communication available, by way of the National Il IR Focal Poinl, and within 2.1 ltours ol'assssstttcttt
of public health information, of all events which may conslitute a public hcalth emergency of
international concem within its territory in accordance with the decision instrument. as well as any

heallh measure implemented in response to those events. If the notification received by WHO involves
the competency of the lntemational Atonric Energy Agency (IAEA), W]lO shall immediately noti!
the IAEA.

2. Following a notification, a State Party shall conlinue to communicate to WHO timely, accurate
and sufficiently detailed public health information available to it on the notified event, where possible
including case definitions, laboratory results, source and type of the risk, number of cases and deaths,

conditions affecting lhe spread of the disease and the health measures employed; and report, when
necessary, the difficulties faced and support needed in responding to the potential public health
emergency of intemational concem.

ArticLe 7 lnformation-sharing durtng unexpecled or unusual public heahh evenls

If a State Party has evidence ofan unexpected or unusual public heallh event within its territory,
irrespeclive of origin or source, which may constitute a public health emergency of inlemational
concem, it shall provide to WHO all relevant public health intormation. ln such a case, the provisions
of Article 6 shall apply in full.

Article 8 Consultation

In the case of events occrrrring within its territory not requiring notificalion as provided in
Article 6, in particular those events lbr which there is insutlicient intbrmatlon available to complete
tlre dccision instrument, a Statc larty may neverthclcss kccp WIIO advisctl lhcrcof lhrough thu
National IHR Focal Point and consult with WHO on appropriate health measures. Such
communications shall bc Lrcatcd in accordance with paragraphs 2 10 4 of Article I l. 'Ihe State Party in
whose lellilory llrc cvcrrl lras rreerlrcil nray reqlrcst WIIC) assistanuc [o assuss any r,pidctuiologicol
evidence obtained by that State Party.

Article 9 Other reports

l. WHO may take into accounl reports from sources olher than notifications or consultations and
shall assess these reports according to established epidemiological principles and then communicate
information on the event to the State Party in whose territory the event is allegedly occurring. Before
taking any action based on such reports, WHO shall consult with and attempt to obtain verification
from the State Party in whose tcrritory thc cvcnt is allcgcdly occurring in uccordurruc with thc
procedure se1 forth in Article 10. To this end, WHO shall make the information received available to
the States Parties and only where it is duly justified may WHO maintain the confidentiality of the
sourcc. 'l'his information will bc used in occordance with the procedure set fonh in Article I l.

2. States Parties shall, as far as practicable, inform WHO within 24 hours ofreceipt ofevidence of
a public health risk identified oulside their tenitory that may cause international disease spread, as

manifested by exported or imported:

(a) human cases;

(b) vectors which carry infection or contamination; or

(c) goods that ale contaminated

12
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Artrcle lt) V t'riJrcatutn

I . WHU shall requcst. in accordancc with Article 9, r,erilication from a State Parly of reports tiom
sources other than notifications or consultations of events which may constitute a public health
enrergency of international concem allegcdly occurring in lhe State's territory. In such cases, WHO
shall inform the State Party concerned regarding the reports it is seeking 10 veril].

2. Pursuant to the foregoing paragraph and to Article 9, each Slate Party. when requested by
WHO, shall verif, and provide:

(a) within 24 hours, an initial reply to, or acknowledgement of, the request from WHO;

(b) within 24 hours, available public health informalion on lhe status of events referred to in
WHO's request; and

(c) information to WHO in the context ofan assessment under Article 6, including relevant
information as described in that Article-

3. Whcn WHO rcccivcs information of an event that may constitute a public health emergency of
il'rternational concem, it slrall ofler to collaborate with the State Pany conccmcd in asscssing thc
potential for inlemational disease spread, possihle interference with international traffic and the
adcquacy ot control mcasurcs. Such activities may include collaboration with other standard-setting
organizations and the offer to mobilize intemational assistance in ordcr to support tlre national
outhorities in conducting ond coordinoting on-sitc osscssmcnts. When requested by the State Party,
WHO shall provide information supporting such an ol1er.

4. If the State Party does not accepl the oifer of collaboration, WHO may, when justified by the
magnitude of the public health risk, share with other States Parties the information available to it,
whilsl encouraging the State Party to accef)t the offer of collahoralion hy WHO, taking into account
the views ofthe State Party concemed.

Article I I Provision oJ inlormation by WHO

l. Subject to paragraph 2 of this Article, WHO shall send to all States Parties and, as appropriate,
to relevant intergovemmental organizalions, als soon as possible and by the most efficient means
available, in confidence, such public health inlormation which it has received under Articles 5 to l0
inclusive and which is necessary to enable States Parties to respond to a public health risk. WHO
should communicate information to other States Parties that might help them in preventing the
occurrence of similar incidents.

2. WHO shall use information received under Anicles 6 and 8 and paragraph 2 of Article 9 for
verification, assessment and assistance purposes under these Regulations and, unless otherwise agreed
with the States Parties referred to in those provisions, shall not make this information generally
available to other States Parties, until such time as:

(a) the event is determined to constitute a public health emergency of intemational concern in
accordance with Article l2; or

(b) information evidencing the intemational spread of the infection or contamination has
been confirmed by WHO in accordance with established epidemiological principles; or
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(c) therc is evldence that

(i) conlrol measures against the inlernational spread are unlikely to succeed because of
the nature olthe contanrination, disease agenI. vector or reservoir; or

(ii) lh(: Sl,rl( P,rrl-r lirr:kr :rrrl'lir:it nl op.rlrliorl:l ur,rpscily t(.) carn' out r']cccl;:;ory meu:jurc:;
to prcvcnt lirrlhcr :prcad of disco:c; or

(d) tlre nature arrd scope of the intemalional movcmcnl of travcllcrs, baggugc, cargo,
containers, conveyances, goods or postal parcels that may be affected by the infection or
contamination requires the immediate application of intemational control measures.

3. WllO shall consult with the State Party in whose territory the evenl is occurring as to its intent
to make inlbrmation available under this Article.

4. When information received by WllO under paragraph 2 of this Article is made available to
States Parties in accordance with these Regulations, WHO may also make it available to the public if
other information about lhe same event has already become publicly available and there is a need for
the dissemination of authorilative and independent information.

Article 12 Delerminalion ofa public health emergency of international concern

l. The Direclor-General shall delermine, on the basis of the information received, in particular
from the State Party within whose territory an event is occurring, whether an event constitutes a public
health emergency of intemational concem in accordance with the criteria and the procedure set out in
these Regulations.

2. Ifthe Director-General considers, based on an assessment under these Regulations, that a public
health emergency of intemational concern is occurring, the Director-General shall consult with the
State Party in whose territory the event arises regarding this preliminary determination. Ifthe Director-
General and the State Party are in agreemenl regarding this determination, the Director-General shall,
in accordance with the procedure set forth in Anicle 49, seek the views of the Committee established
under Article 48 (hereinafter the "Emergency Committee") on appropriate temporary
recommendations-

3. If, following the consultation in paragraph 2 above, the Director-General and the State Party in
whose terrilory the event arises do not come to a consensus within 48 hours on whether the event
constitutes a public health emergency of intemational concem, a determination shall be made in
accordance with the procedure set forth in Article 49.

4. In determining whether an event constitutes a public health emergency of intemational concem,
the Director-General shall consider:

(a) information provided by the State Party;

(b) the decision instrument contained in Annex 2;

(c) the advice of the Emergency Committee;

(d) scientific principles as well as the available scientific evidence and other relevant
information; and

(e) an assessmenl of the risk lo human health, of the risk of intemational spread of disease
and of the risk of interference with intemational traffic-
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5. If the f)ireclor-General, lbllowing cr,nsullslions \vith the Statc I'afiy within whnse lcrrilory th.
public health emergencv ol international concern has rrccrrrrerj, constdcrs thal a puhltc health

el.l.]ergellcy- of intemattonal conccrrt ltas sndctl. tlrc [)ircr-ttrr-(reretal shall takc a dccision itr

364r3rpd6nce wilh lhe procedrrrr: sel oul in Article.l9.

Artitle I3 Puhlit heultlt re.\pon.\c

l. Each State Party shall develop, strengthen and maintain, as soon as possible but no later than

five years from the entry into force of these ReBulations for that Stale Party, the capacity to respond
promptly and effeclively to public health risks and public health emergencies of intemational concem

as set out in Annex l. WHO shall publish, in consullation with Member States, guidelines 10 supporl
States Parties in the development of public health response capacities.

2. Following the assessment referred 1o in paragraph 2, Parl A ofAnnex l, a State Party may

repon to WHO on the basis of a justified need and an implementation plan and, in so doing, obtain an

extension of two years in which to tultil the obligation in paragraph I ol thrs Artrcle. ln exceptlonal
circumstances and supported by a new implementation plan, the State Party may request a f'urther
extension not exceeding two years from the Director-Ceneral, who shall make the decision, taking into
account the technical advice of the Review Committee. After the period mentioned in paragraph I of
this Article, the State Party that has obtained an extension shall rept.rrt arurually tu WHO urt prugt'ess

rrrarle lrrwalds the full inlplenlentatiou.

3. At the requesl ofa Slate Party, WHO shall collaborale in the response to public health risks and

otlrer evcnts by providing technical guidancc and a-ssistarruc ald by ssscasiltg thc cffcctivene:s of tlrc
control measures in place, including the mobilization of intemational teams ot experts lbr on-site
assislance, when necessary.

4. If WHO, in consultation with the States Parties concemed as provided in Article 12, determtnes
that a public health emergency of international concem is occurring, it may offer, in addition to rhe

support indicated in paragraph 3 of this Article, further assistance to the State Party, including an
assessment of the severity of the international risk and the adequacy of control measures. Such

collaboration may include the offer to mobilize intemational assistance in order to support the national
authorities in conducting and coordinating on-site assessments. When requested by the State Party,
WHO shall provide information supporting such an offer.

5. When requested by WHO, States Parties should provide, to the extent possible, support to
WHO-coordinated response activities.

6. When requested, WHO shall provide appropriate guidance and assistance to other Slates Parties
affected or threatened by the public health emergency of intemational concern.

Article 14 Cooperation of lyHO with intergovernmental organizations
and int e t nat ional bo di e s

l. WHO shall cooperate and coordinate its activities, as appropriate, with other competent
intergovemmental organizations or intemational bodies in the implementation of these Regulations,
including tlrough the conclusion of agreements and other similar arrangements.

2. In cases in which notification or verification of, or response to, an event is primarily within the
competence of other intergovemmental organizations or intemational bodies, WHO shall coordinate
its activities with such organizations or bodies in order to ensure the application of adequate measures
for thc protcclion ofpublic hcalth.

3. Notwithstanding the foregoing, nothing in these Regulations shall preclude or limit the
provision by WHO of advice, suppon, or technical or other assistance for public health purposes.

J:-ri:*:
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PART III _ RECoMMENI)A'TIoNS

Artick, I 5 Temporan reonntendAtion:

1. If i1 has been determined in accordance with Aniclc 12 thal a public health emergency of
inlenrational concem is occurring, the Director-General shall issue temporary recommendations in
accordance with the procedure set out in Article 49. Such temporary recommendations may be
modified or extended as appropriale, including after it has been detennined that a public health
emergency of international concem has ended, at which time other temporary recommendations may
he issued as necessary for the purpose of preventing or promptly detecting its recurrence.

2. Temporary recommendations may include heaith measures to be implemented by the State
Party experiencing the public health emergency of intemational concern, or by other States Parties,
regarding persons, baggage, cargo, containers, conveyances. goods and/or postal parcels to prevent or
reduce the intemational spread of disease and avoid unnecessary interference with intemational traffic.

3. Temporary recommendations may be terminated in accordance with the procedure set out in
Article 49 al any time and shall automatically expire tkee months after their issuance. 'fhey may be
modified or extended for additional periods ofup to three months. Temporary recommendations may
not continue beyond the second World Hcalth Asscmbly after the determination of the public health
emergency of intemational concem to which they relate.

Artic le I 6 Standing recommendarions

WHO may make standing recommendations of appropriate health measures in accordance with
Article 53 for routine or periodic application. Such measures may be applied by States Parties
regarding persons, baggage, cargo, containers, conveyances, goods and/or postal parcels for specific,
ongoing public health risks in order to prevent or reduce the international spread of disease and avoid
unnecessary interference with intemational traflic. WHO may, in accordance with Article 53, modi!
or terminate such recommendations, as appropriate.

Article l7 Criteria Jor recommendations

When issuing, modi!ing or terminating lemporary or standing recommendations, the Director-
General shall consider:

(a) the views ofthe States Parties directly concemed;

(b) the advice of the Emergency Committee or the Review Committee, as the case may be;

(c) scientific principles as well as available scientific evidence and information;

(d) health measures that, on the basis of a risk assessment appropriate to the circumstances,
are not more restrictive of intemational faffic and trade and are not more intrusive to persons
tian reasonably available alternatives that would achieve the appropriate level of health
protection;

(e) relevant intemational standards and inslruments;

(D activities undertaken by other relevant intergovemmental organizations and intemational
bodies; and

(g) other appropriate and specific information relevant to the event.
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Wilh respect
subpir rtsr irplrs

cit'ctr'nstarlces

1o

(.)
Irxnporary rcconrmendalions, the consideration by the Director-Oeneral of
arrtl (l) of this Arricle nlay be subject to limilations imposcd by trrgcnt

Atticlc l8 lleconutendations with respetl to persons, baggage, cargo, conlainers, conveyances,
good.s tnd prtslttl parcel.s

l. Recommendations issued hy WHO to States Pafiies with respect to persons may include the

following advice:

- no specific health measures are advised;

- review travel history in affected areas;

- review proof of medical examination and any laboratory analysis;

- require medical examinations;

- review proof ofvaccinalion or other prophylaxis;

- require vaccination or other prophylaxis;

- place suspect persons under public health observation;

- implement quarantine or other health measures for suspect persons;

- implement isolation and treatment where necessary of affected persons;

- implement tracing ofcontacts of suspect or affected persons;

- refuse entry of suspect and affected persons;

- refuse entry ofunaffected persons to affected areas; and

- implement exit screening and./or restrictions on persons from affected areas.

2. Recommendations issued by WHO to States Parties with respect to baggage, cargo, containers,
conveyances, goods and postal parcels may include the following advice:

- no specific health measures are advised;

- review manifest and routing;

- implement inspections;

- review proof of measures taken on departue or in transit to eliminate infection or
contamination;

- implement ueatment of the baggage, cargo, containers, conveyances, goods, postal parcels or
hrman remains to remove infection or contamination, including veclors and reservoirs:

- the use of specific health measures to ensure the safe handling and transport of human
remains;

- implement isolation or quaranline;
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scizure and destruction of infected or contanrinated or suspcct baggagc. cargtt. containers,
conveyances, goods or postal parceJs under controlled conditions if no available treatmenl or
process will otlrelwise he srrccessfirl; aud

- reluse departure or entry

PART IV _ POINTS OF ENTRY

Article I9 General obligations

Each State Party shall, in addition to the other obligations provided for under these Regulations:

(a) ensure that the capacities set forth in Annex I for designated poinls of entry are
developed within the timeframe provided in paragraph I of Article 5 and paragraph I of
Article l3;

(b) identify the competent authorities at each designated point ofentry in its territory; and

(c) fumish to WHO, as far as practicable, when requested in response to a specific potential
public health risk, relevant data conceming sources of infection or contamination, including
vectors and reservoirs, at its poinls of entry, which could result irr irrternatiorral discasc spr catl.

Article 20 Airports and ports

l. States Parties shall designate the airports and ports that shall develop the capacities provided in
Annex I .

2. States Pafiies shall ensure that Ship Sanitation Control Exemption L:ertificates and Ship
Sanifation Control Certificales are issrred in accordance with the requirements in Article 39 and the
model provided in Annex 3.

3. Each State Party shall send to WHO a list ofports authorized to offer:

(a) the issuarce of Ship Sanitation Control Certificates and the provision of the services
referred to in Annexes 1 and 3; or

(b) the issuance ofShip Sanitation Control Exemption Certificates only; and

(c) extension ofthe Ship Sanitation Control Exemption Certificate for a period ofone month
until the a.rrival ofthe ship in the port at which the Certificate may be received.

Each Slate Party shall inform WHO of any changes which may occrrr to lhe stallrs oflhe listed
ports. WHO shall publish the information received under this paragraph.

4. WHO may, at the request of the State Party concemed, arrange to certiry, after an appropriate
investigation, that an airport or port in its territory meets the requirements referred to in paragraphs I
and 3 of this Article. These certifications may be subject to periodic review by WHO, in consultation
with the State Party.

5. WHO. in collaboration rvith competent intergovemmental organizati(rns arrtl irrlrrrralirrnal
botlics, shall develop and publish the certilication guidelines tbr airports and ports under this Articlc.
WHO shall also publish a list olsertificd airpurts ard purts.
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Article 2l Ground crossings

L Where justified for public health reasons, a State Pany may designate ground crossings that

shall develop the capacities provided in Annex I, laking into consideralirrn:

(a) the volume and frequency of the various types of interrational traffic, as compared 1o

other points of cntry, at a Statc Pa(y's ground crossings lvhich might be designated; and

(b) the public health risks existing in areas in which the intemational traffic originates, or
through which it passes, prior to arrival at a particular ground crossing.

2. States Parties sharing common borders should consider

(a) entering into bilateral or multilateral agreements or arrangements conceming prevention
or control of intemational transmission of disease at ground crossings in accordance with
Article 57; and

(b) joint designation ofadjacent ground crossings for the capacities in Annex I in accordance
with paragraph I of this Article.

Article 22 Role ol competent authoriries

l. The corrpelcrrt authorities slrall

(a) be responsible for monitoring baggage, cargo, containers, conveyances, goods, postal
parcels and human remains departing and arriving from affected areas, so that they are
maintained in such a condition that they are free of sources of infection or contamination,
including vectors and reservoirs;

(b) ensure, as far as practicable, that facilities used by travellers at points of en1ry are
maintained in a sanitary condition and are kept free of sources of infection or contamination,
including vectors and reservoirs;

(c) be responsible for the supervision of any deratting, disinfection, disinsection or
decontamination of baggage, cargo, containers, conveyances, goods, postal parcels and human
remains or sanitary measures for persons, as appropriate under these Regulations;

(d) advise conveyance operators, as far in advance as possible, oftheir intent to apply control
measures to a conveyance, and shall provide, where available, written information concerning
the methods 1o be employed;

(e) be responsible for the supervision of the removal and safe disposal of any contaminated
water or food, human or animal dejecta, wastewater and any other contaminated matter fiom a

conveyance;

(0 take all practicable measures consistent with these Regulations to monitor and control the
discharge by ships of sewage, refuse, ballast water and other potenlially disease-causing matter
which might contaminate the waters of a port, river, canal, strait, lake or other intemational
waterway;

G) bc rcspor:siblc for supelision of sclvicc ploviders for serviccs conccming lravcllcrs,
baggage, corgo, containers, conveyancec, goods, postol porcels and human remains al points of
entry, iricluding the conduct ofinspections and medical examinations as ncccssory;
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(h) have cfti'ctivt contingency arrangr.menls to dcal with an unexpected public health event;
and

(i) communicatt: with lhe Nafional IllR Focal Point on the relevant public health rneasurcs
takcn pursuant 10 thcsc Rcgulations.

2. Ilealth measures recommended by WHO for travellers, baggage, cargo, conlainels,
convevances. goods, postal parcels and human remains arriving from an affected area may be
reapplied on ariival, if tltere arc vcrifiablc iru.lications and/or cvidencc l.lrat thc rneanures applied on
departure from the affected area were unsuccessful.

3. Disinsection, deratting, disinfection, decontamination ard other sanitary procedures shall be
carried out so as to avoid injury and as far as possible discomfort to persons, or damage to $e
environment in a way which impacts on public health, or damage to baggage, cargo, containers,
conveyances, goods and postal parcels.

PAR'I'V - PUtsLTC HT,AL'I'H MIASURES

Chapter I - General provisions

Article 23 Health measures on arrival and departure

l. Subject to applicable intemational agreements and relevant articles ofthese Regulations, a State
Party may require for public health purposes, on arrival or departure:

(a) with regard to travellers

(i) jnformation conceming the traveller's destination so that the faveller may be
contacted;

(ii) information conceming the traveller's itinerary to ascertain if there was any travel
in or near an affected area or other possible contacts with infection or contamination prior
to arrival, as well as review of the traveller's health documents lf they are required under
these Regulations; and/or

(iii) a non-invasive medical examination which is the least intrusive examination that
would achieve the public health objective;

(b) inspection of baggage, cargo, containers, conveyances, goods, postal parcels and human
remains.

2. On the basis of evidence of a public health risk obtained through the measures provided in
paragraph I of this Article, or though other means, States Parties may apply additional health
measures, in accordance with these Regulations, in particular, wilh regard to a suspect or affecleti
traveller, on a case-by-case basis, the least intrusive and invasive medical examination that would
achieve the public health objective ofpreventing the intemational spread ofdisease.

3. No medical examination, vaccination, prophylaxis or health measure under these Regulations
shall be carried out on travellers without their prior express informed consent or that oftheir parents or
guardians, except as provided in paragraph 2 of Article 31, and in accordance with the law and
intemational obligations ofthe State Party.

4. Travellers to he vaccinated or offered prophylaxis pursuant to these Regrlations, or their parenrs
or guardians, shall be informed of any risk associated with vaccination or with non-vaccination and
with the use or non-Use of prophylaxis in accordance with the law and international obligations of the
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State Pany. States Parties shall infonn rnedical practiticurers of tlrese rcquircrrrcrts irt accordance witlr
the law ofthe State Party.

5. Any medical examination, medical procedure. vaccination or other prophylaxis which involves
a risk ofdisease transmission shall only be perforrned on, or administered to, a traveller in accordance
with established national or intemational safety guidelines and slandards so as to rninimize such a risk.

Chapter II - Special provisions for conveyances and conveyance operators

Article 24 Conveyance operqtors

l. States Parties shall take all practicable measures consistent with these Regulations lo ensure that
conveyance operators:

(a) comply with the health measures recommended hy WHO and adopted by the State Party;

(b) inform travellers ofthe health measures recommended by WllO and adopled by the State

Party for application on board; and

(c) permanently keep conveyances for which they are responsible free of sources of infection
or contamination, including vectors ard reservoirs. The application of measures to control
s.Irccs t-,f inf'cl'tir)n or colllonlinntion mily he reqrtircd ifcvidoncc is fotlnd.

2. Specific provisions pertaining to conveyances and conveyance operators under this Article are
provided in Amex 4. Specific measures applicable to conveyances and conveyance operators with
regard to vector-borne diseases are provided in Annex 5.

Article 25 Ships and aircralt in tansit

Subject to Articles 27 and 43 or unless authorized by applicable intemational agreements, no
health measure shall be applied by a State Party to:

(o) a ship not coming from on affected area which passes through a maritime canal or
waterway in the territory of that State Party on its way to a port in the territory of another State.
Any such ship shall be permitted to take on, under the supervision of the competent authority,
fuel, water, food and supplies;

(b) a ship which passes through waters within its jurisdiction without calling at a port or on
the coast; and

(c) an aircraft in transit at an airport within its jurisdiction, except that the aircraft may be
restricted to a particulr area of thc airport with no ernbalkirrg aud disenbarking trr loadirg and
dlscharglng. However, any such aircraft shall be permined to take on, under the supervision of
the competent authority, fuel, water, food and supplies.

Article 26 Civilian lorries, trairs and coaches in transit

Subject to Articles 27 and 43 or unless authorized by applicable intemational agreements, no
health measure shall be applied to a civilian lorry, ffain or coach not coming from an a{fected area
which passes through a territory without embarking, disembarking, loading or discharging.
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Article 27 A.ffected conveyant-es

I . If clinical signs or symptoms and information based on fact or cvidence of a public heaith risk.
including sources of inlection and conlamination, are found on board a conveyance, the compelenl
authority shall consider the conveyance as al'fected and may:

(a) disinfect, decontaminate, disinsect or derat the conveyance, as appropriate. or cause these

measures to be carried out under its supervision; and

(b) decide in each case the technique employed to secure an adequate level ot control ol the
public health risk as provided in these Regulations. Where there are melhods or materials
advised by WHO for lhese procedures, these should be employed, unless the competent
authority determines that other methods are as safe and reliable.

The competent authority may implement additional health measures, including isolation of the
conveyances, as necessary, to prevent the spread of disease. Such additional measures should be

reported to the National IHR Focal Point.

2. If the competent authority for the point of entry is not able to carry out the control measures

required under this Article, the affected conveyance may nevertheless be allowed to depart, subject to
the following conditions:

(a) the competent autbority shall, at the time ofdeparture. inform the competent atrthority for
the next known poinl ofentry ofthe type of information refened to under subparagraph (b): and

(b) in the case of a ship, the evidence found and thc control mcasurcs rcquircd shall be noled
in the Ship Sanitstion Control Certificate.

Any such conveyance shall be permitted to take on, under the supervision ofthe competent aulhority,
fuel, water, food and supplies.

3. A conveyance that has been considered as affected shall cease to be regarded as such when the
competent authority is satisfied that:

(a) the measures provided in paragraph I of this Article have been effectively carried out;
and

(b) there are no conditions on board that could constitute a public health risk

Article 28 Ships and aircralt at points of entry

l. Subject to Article 43 or as provided in applicable intemational agreements, a ship or an aircraft
shall not be prevenled for public health reasons from calling at any point of entry. However, if the
point of entry is not equipped for applying health measures under these Regulalions, the ship or
aircrafl may be ordered to proceed at its own risk to the nearest suitable point of entry available to it,
unless the ship or aircraft has an operational problem which would make this diversion unsafe.

2. Subject to Article 43 or as provided in applicable intemational agreements, ships or aircraft
shall not be refused lree pratique by States Paflies for public health reasons; in particular they shall
not be prevented from embarking or disembarking, discharging or loading cargo or stores, or taking on
fucl, wotcr, lbod and supplios. Stot6s Panies moy subject the granting ot Jtee pratique to rrspcctrorr
and, if a sorrrce of infection or contamination is found on hoard, the carrying out of necessary
disinfection, decontaminalion, disinsection or deratting, or other measures necessary to prevent the
spread of the infection or contamination.
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3. Whenever practicable and suhject to tlre previous paragraph. a State Party shall authorize the
granting of free pratique by radio or other conrmunicatiot't mcans to a ship or an aircraft when, on the
hasis of information received lii-nn il prior to ils alrival, lhe Slalc Part-v is of tlrc r.rpittion tital tlte arrival
ofthe ship or aircrall will not resull in lhc inlrodrrction or spread ofdisease.

4. Officers in command of ships or pilots in command of aircrafl, or their agents, shall make
known to the port or airport conlrol as early as possible before arrival at the port or airpon of
destination any cases of illness indicative of a disease of an infectious nature or evidence ttf a public
health risk on board as soon as such illnesses or public health risks are made known to the officer or
pilot. This information must be immediately relayed to the competent authority for the port or airport.
In urgent circumstances, such informalion should be communicated directly by the officers or pilots to
the relevant port or airport aulhority.

5. The following shall apply ifa suspect or affected aircraft or ship, for reasons beyond the control
ofthe pilot in command olthe aircraft or lhe officer in command ofthe ship, lands elsewhere than at

the airport at which the aircraft was due to land or berths elsewhere than at the port at which the ship
was due to berlh:

(a) the pilot in command of the aircralt or the ollicer in commard oi the ship or other person
in charge shall make every effort to communicate without delay with the nearest competent
outhority;

(b) as soon as the compelent authority has been informed of the landing ir may apply health
measures recommended by WHO or other heaith measures provided in these Regulations;

(c) unless required for emergency purposes or for communication with the competent
aulhority, no traveller on board the aircraft or ship shall leave its vicinily and no cargo shall be
removed from that vicinity, unless authorized by the competent authority; and

(d) when all health measures rcquircd by the cornpetent authority have been completed, the
aircrafl or ship may, so far as such health measures are concemed, proceed either to the airport
or port at which it was due to land or berth, or, if for technical reasons it cannot do so, to a

conveniently situated airport or port.

6. Notwithstanding the provisions contained in this Article, the officer in command of a ship or
pilot in command of an aircraft may take such emergency measures as may be necessary for the health
and safety of travellers on board. He or she shall inform the competent authority as early as possible
conceming any measures taken pursuanl to this paragfaph.

Article 29 Civilian lorries, trains and coaches at points ol entry

WHO, in consultation with States Parties, shall develop guiding principles for applying health
measures to civilian lorries, trains and coaches at points of entry and passing through gtound
crossings.

Chapter III - Special provisions for travellers

Article 30 Travellers under public heahh observation

Srrhject to Arlicle 43 or a.s authorized in applicable intemational agreements, a suspect traveller
who on arrival is placed under public health observation may continue an intemational voyage, if the
uavellel does not pose an immincnt public health risk and thc StBtc Porty informs the competent
authority ofthe point of entry at destinalion, if known, of thc travcllcr's expeded arrival. On orrival,
the traveller shall report to that authority.
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Article 3l Health measures reloting to entrv of travcller.s

l. lnvasive medical examination, vaccination or other prophylaxis shall not bc required as a

condition of entry of any traveller to the terrilory of a State Party, except thal, subjL'ct to Anicles 32,
42 and .15, these Regulations do not preclude States Parlies flonr lequiring medical exanrjnation,
vaccination or olher prophylaxis or proof of vaccination or other prophyla\is:

(a) whcn necessary to determine whether a public health risk e"-'islsl

(b) as a condition ofentry for any travellers seeking temporary or permanent residence;

(c) as a condition ofentry for any travellers pursuant to Article 43 or Annexes 6 and 7; or

(d) which may be carried out pursuanl to Article 23

2. lf a traveller for whom a State Party may require a medical examination, vaccination or other
prophylaxis under paragraph I of this Article fails to consent to any such measure, or refuses to
provide the information or the documents refened to in paragraph l(a) of Article 23, the State Party
concerned may, subject to Articles 32, 42 and 45, deny entry to that traveller. If there is evidence of
an imminent public health risk, the State Party may, in accordonce with its national larv and to the
extent necessary to control such a risk, compel the traveller to undergo or advise the lraveller, pursuant
to para$aph 3 of Article 23, to undergo:

(a) the least invasive and intrusive medical examination that would achieve the public health
objective;

(b) vaccination or othor prophyloxis; or

(") additional estahlished health measures that prevenl or control the spread of disease,
including isolation, quarantine or placing the traveller under public health observation.

Articlt 32 Trcatncnt of travcllcr.\

In implementing health measures under these Regulations, States Parties shall treat travellers
with respect for their dignity, human rights and fundamental freedoms and minimize any discomfort or
distress associated with such measures, including by:

(a) feating all tavellers with courtesy and respect;

(b) taking into consideration the gender, sociocuhural, ethnic or religious concems of
travellers; and

(c) providing or arranging for adequate food and water, appropriate accommodation and
clothing, protection for baggage and other possessions, appropriate medical treatment, means of
necessary communication if possible in a language that they can understand and other
appropriate assistance for travellers who are quarantined, isolated or subject to medical
examinations or other procedues for public health purposes.
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Chapter IV - Special provisions for goods, containers and
contuincr louding areas

Article 33 Coods in transit

Subject to Article 43 or unless authorized by applicable intemational agreemenls. goods, olhcr
than live animals, in transit without transhipment shall not be subject to health meastlres under these

Regulations or dctained for public health putposes.

Article 34 Container and conlainer loading areas

l. States Parties shall ensure, as far as practicable, that container shippers use intemational traffic
containers that are kept free from sources of infection or contamination, including vectors and

reservoirs, particularly during the course of packing.

2. States Parties shall ensure, as far as practicable, that container loading areas are kept free from
sources of infection or contamination, including vectors and reservoirs.

3. Whenever, in the opinion of a State Party, the volume of intematiolral corrtainer tlaffic is

sufficiently large, the compelenl authorities shall take all practicable measures consistent with these

Regulations, including carrying out inspections, to assess the sanitary condition of container loading
areas and containers in order to ensure that the obligations contained in these Regulations are

implemented.

4. Facilities for the inspection and isolation of containers shall, as far as practicable, be available at

container loading areas.

5. Container consig'nccs ard ctrrrsignors slull rrrukc cvcry effort to avoid cross-contamination when

multiple-use loading of containers is employed.

PART VI _ HEALTH DOCUMENTS

Article 35 General rule

No health documents, other than those provided for under these Regulations or in
recommendations issued by WHO, shall be required in intemational traffic, provided however that this
Article shall not apply to travellers seeking temporary or permanent residence, nor shall it apply to
document requirements conceming the public health status of goods or cargo in international trade
pursuant to applicable intemational agreements. The competent authority may request travellers to
complete contact information forms and qucstionnaires on the health of travellers, provided that they

meet the rcquircmcnts set out in Arlicle 23.

Article 36 Certificates of vaccirarton or other prophylaxis

l. Vaccines and prophylaxis for travellers administered pursuant to these Regulations, or to
recommendations and certificates relating thereto, shall conform to the provisions of Annex 6 and,

when applicable, Annex 7 with regard to specific diseases.

2. A traveller in possession of a certificate of vaccination or other prophylaxis issued in
corrfunrdty witL Arurcx 6 Luu.l, rvhert opplicable, Aturex 7, shall not bc denied cntry as a conscqucncc
of the disease to which lhe certificate refers, even if coming from an affected area, unless the
competent authority has vcrifiable indications and/or evidence that the vaccination or other
prophylaxis was not effective.
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Articlc 37 Mqritime Declaration of Health

I . I he master of a ship, before an'ival al its first port of call in rhe territory of a Stale Party, shall
ascertain the state of health on board, and, ercept when that State Party does not require it, lhe masler
shall, on arrival, or in advance of the vessel's anival if the vessel is so equipped and the State Party
requires such advance delivery, complete and deliver 10 the competent authority for that port a

Maritime Declaration of Health which shail be countersigned by the ship's surgeon, ifone is carried.

2. Thc rrraslcr of a ship, or Lhe slrip's surgeorr if orrc is carricd, shall supply any ittfurtlratir.rrr
required by the competent authority as to health conditions on board during an intemational voyage.

A Maritime Declaration of Health shall confonn to the model provided in Annex 8

A State Party may decide:

(a) to dispense with the submission of the Maritime Declaration of Health by all arriving
ships; or

(b) to require the submission of the Maritime Declaration of Health under a recommendation
conceming ships arriving from affected areas or to require it from ships which might otherwise
carry infection or contamination.

The State Party shall inform shipping operators or their agents of these requirements.

Article 38 Health Part of the AircraJt General Declaration

1. The pilot in command of an aircraft or the pilot's agent, in flight or upon landing at the firsr
airport in the tenitory of a State Party, shall, to the hest of his or her ability, except when that State
Party does not require it, complete and deliver to the competent authority for that airport the Health
Part ofthe Aircraff General Declaration which shall conform to the model specified in Annex 9.

2. The pilot in command of an aircraft or the pilot's agent shall supply any information required by
the State Part-y as to health condilions on board during an international voyage and any health measure
applied to the aircraft.

3. A State Party may decide

(a) to dispense with the submission of the Health Part of the Aircraft General Declaration by
all arriving aircraft; or

(b) to require the submission of the Health Part of the Aircraft General Declaration under a

recommendation conceming aircraft arriving from affected areas or to require it from aircraft
which nright otlrcr-wisc cany intcclior) or cor)talrrirratiorr.

The State Party shall inform aircraft operators or their age s ofthese requirements.

Article 39 Ship sanitation certificates

l. Ship Sanitation Control Exemption Certificates and Ship Sanitation Control Certificates shall be
valid for a maximum period of six months. This period may be extended by one month if the
inspection or control measures requlred cannot be accomplished at the port.
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2. lf a valid Ship Sanitation Control Exemption Certiticate or Ship Sanitation Contlol Cerlificate is
not produced or evidence of a public health risk is found on board a ship, the State Party may proceed

as providcd in paragraph I of Article 27.

3. The certificates referred to in this Article shall confbrm to the model in Annex 3

4. Whenever possible. control measures shall be carried out when thc ship and holds are empty. In
the case of a ship in ballast, they shall be carried out before loading.

5. When conlrol measures are required and have been sattstactorily completed, the competent

authority shall issue a Ship Sanitation Conrol Certificate, noting the evidence found and lhe control
measures taken.

6. The competent authority may issue a Ship Sanitation Control Exemption Certificate at any port

specified under Article 20 if it is satisfied that the ship is free of infection and contamination,
including vectors and reservoirs. Such a certificate shall normally be issued only if the inspection of
the ship has been carried out when the ship and holds are empty or when they contain only ballast or
other material, of such a nature or so disposed as to make a thorough inspection ofthe holds possible.

?. If the conditions under which control measures are carried oul are such that, in the opinion of
the competent authority for the port where the operation was performed, a salisfactory result cannot be

obtained, the competent aulhority shall make a note to that effect on the Ship Sanitation Control
Certificate.

PART \III - CHARGES

Article 40 Charges Jor health measures regarding tavellers

l. Except for travellers seeking temporary or permanent residence, and subject to paragtaph 2 of
this Article, no charge shall be made by a State Party pursuant to these Regulations for thc following
measures for the protection ofpublic health:

(a) any medical examination provided for in these Regulations, or any supplementary
examination which may be required by that State Party to ascertain the health status of the
traveller examined;

(b) any vaccination or other prophylaxis provided to a traveller on arrival that is not a
published requirement or is a requirement published less than l0 days prior to provision of the
vaccination or other prophylaxis;

(c) appropriate isolation or quarantine requirements oftravellers;

(d) any certificate issued to the traveller specirying the measures applied and the date of
application; or

(e) ary health measures applied to baggage accompanying the traveller.

2. States Parties may charge for health measures other than those referred to in paragraph I ofthis
Article, including lhose primarily for the benefit ofthe traveller.

3. Where charges are made for applying such health measures to travellers under these

Regulations, there shall be in each State Party only one tariff for such charges and every charge shall:

(a) conform to this tariff;
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(c) bc lcvicd with(-)u1 distinctic,u as to thc r)atio,1ality, donricilc or residcncc of thc traveller
concemed.

4. The tariff, and any amendment thereto, shall be published at least 10 days in advance ofany
lelry thereunder.

5. Nothing in these Regulations shall preclude States Parties from seeking reimbursement for
expenses incurred in providing the health measures in paragraph I ofthis Article:

(a) from conveyance operators or owners with regard to their employees; or

(b) from applicable insurance sources

6. Under no circumslances shall travellers or conveyance operators be denied the ability to depart
from the territory of a State Party pending payment of the charges referred to in paragraphs I or 2 of
this Article.

Article 4l Charges.for baggage, carqo, containers, conveyances, goods or postal parcels

l. Where charges are made tbr applying health measures to baggage, cargo, containers,
conveyances, goods or postal parcels under these Regulations, there shall be in each State Party only
onc tarifffor such chargcs and cvcry chargc shall:

(a) conform lo this tnriff:

(b) not exceed the actual cost ofthe service rendered; and

(c) be levied without distinction as to the nationality, flag, registry or ownership of the
baggage, cargo, containers, conveyances, goods or postal parcels concemed. In particular, there
shall be no distinction made belween national and foreign baggage, cargo, containers,
conveyances, goods or postal parcels.

2. The tariff, and any amendment thereto, shall be published at least l0 days in advance of any
Ievy thereunder.

PART VIII - GENERAL PROVISIONS

Article 42 Implementation ol heahh measures

Health measures taken pursuant to these Regulations shall be initiated and completed without
delay, and applied in a transparent and non-discriminatory m.rnner.

Article 43 Additioul heahh measures

l. These Regulations shall not preclude States Parties from implementing health measures, in
accordance wirh their relevant national law and obligations under intemational law, in response to
specific public health risks or public health emergencies of intemational concern, which:

(a) achieve the same or greater level ofhealth protection than WHC) recommendations; or
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(b) are otherwise prohibiled under Articlc 25. Aniclr' 26. paragraphs I and ? ol Aflt.le 78,
Arlicle 30, paragraph 1(c) of Anicle 3l and Article 33.

provided such measures are otherwise consislent rvith these Regrrlations

Such mcasurcs shall not be more restrictive of international traffic and not more invasive or
inrusive to persons than reasonably available ahernatives that would achieve the appropriate level ol
health protection.

2. In determining whether to implement the health measures referred to in paragraph I of this
Arlicle or additional health measures under paragraph 2 of Article 23, paragraph I of Article 27,
paragraph 2 of Article 28 and paragraph 2(c) of Article 31, States Parties shall base their
determinations upon:

(a) scienlificprinciples;

(b) available scientific evidence of a risk to human health, or where such evidence is
insufficient, the available intbrmation including litln WHO and other relevant
intergovemmental organizations and international bodies; and

(c) any available speciiic pgidance or advice tiom WHO.

l. A Statc Party implementing additional lrealllr rrrcasures refered to in paragraph I ofthis Article
which sigrificantly itl1erfele with irltellatiunal tlaffic shall provide to WHO tlre public health rationale
and relevant scientific information for il. WHO shall share this information with other States Parties
and shall share information regarding the health measures implemented. For the purpose of this
Article, significant interference generally means refusal of entry or departure of intemational
travellers, baggage, cargo, containers, conveyances, goods, and the like, or their delay, for more than
24 hours.

4. After assessing information provided pursuant to paragraph 3 and 5 of this Article and other
relevant information, WHO may request that the State Party concerned reconsider the application of
the measures.

5. A State Party implementing additional health measures referred to in paragraphs I and 2 ofthis
Article that significantly interfere with intemational traffic shall inform WHO, within 48 hours of
implementation, ofsuch measures and their health ralionale unless these are covered by a temporary or
slanding recommendation.

6. A Stale Party implementing a health measure pursuant to paragaph I or 2 of this Article shall
within three months review such a measure taking into account the advice of WHO and the criteria in
paragrapb 2 of this Article.

7. Without prejudice to its rights under Arlicle 56, any State Party impacted by a measure taken
pursuant to paragraph I or 2 of this Article may request the State Party implementing such a measure
to consult with it. The purpose ofsuch consultations is to clarifl the scientific information and public
health rationale underlying the measure and to find a mutually acceptable solution.

8. The provisions of this Article may apply to implementation of measures conceming travellers
taking part in mass congregations.
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Article 44 Colktboration and ossi.stant'e

l. States i)artiL's shall undcnakc to collaborate rvith cach other. to the extent possiblt-. in

(a) the delection and assessment of, and response to, events as provided under thesc
Rcgulations;

(b) the provision or lacilitalion ot technical cooperalion and logistical support, panrcularly rn
the development, strengthening and maintenance ot the publlc health capacities required under
these Regulations;

(c) the mobilization of financial resources to facilitate implementation of their obligations
under these Regulations; and

(d) the lormulation of proposed laws and other legal and administrative provisions lbr the
implemcntation of these Regulations.

2. WHO shall collaborate with States Parties, upon request, to the extent possible, in:

(a) the evaluation and assessment ot their public health capacities in order to thcilitate the
effective implementation of these Regulations;

(b) Lhe provision or lacilital.iorr of teclurical coopcratiur ard lugistical suppo to Statcs
Paltivs; artd

G) tlte nrobilization of financrial resources to supporl rlevekrping colrntrics irr buildirrg,
slrenglhening and maintaining the capacities provided for in Annex l.

3. Collaboration under this Article rnay be implemented tluough nrultiple channels, including
bilaterally, through regional networks and the WHO regional offices, and through intergovernmental
organizations and intemational bodies.

Article 45 Treatment of personal data

l. Health information collected or received by a State Party pursuant to these Regulations from
another State Party or from WHO which refers to an identified or identifiable person shall be kept
confidential and processed anonymously as required by national Iaw.

2. Notwilhstanding paragraph l, States Panies may disclose and process personal data where
essential for the purposes of assessing and managing a public health risk, but State Parties, in
accordance with national law, and WHO must ensure that tle personal data are:

(a) processed fairly and lawfully, and not further processed in a way incompatible with that
purpose;

(b) adequate, relevant and not excessive in relation to that purpose;

(c) accurate and, where necessary, kept up to date; every reasonable step must be taken to
ensure that data which are inaccurate or incomplete are erased or rectified; and

(d) not kept longer thalr necessary

3. Upon request, WHO shall as far as practicable provide an individual with his or her penonal
data referred to in this Article in an intelligible form, without undue delay or expense and, when
necessary, allow for correction.
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Artitle 46 'lionsport and lmndling oJ hiologit:al substances, reagents
ancl nrtteriols for dtagno:;tic purposes

States Parties shall, subject to national larv and taking into account relevant intemational
guideiines. l'acililate the tlansport, entry, exit, processing and disposal of biological substances and
diagnostic specimens, reagents and other diagnostic materials for verification and public health
response purposes under these Regulations.

PART IX _ THE IHR ROSTER OF EXPERTS, TIIE EMERGENCY
COMMITTEE AND THE REVIEW COMMITTEE,

Chapter I - The IHR Roster of Experts

Article 47 Composition

The Director-General shall establish a roster composed of experts in all relevant fields of
expertise (hereinaffer the'lHR Expen Roster"). The Director-General shall appoint the members of
the IFIR Expen Roster in accordance with the WHO Regulations for Expert Advisory Panels and
Committees (hereinafter the "WHO Advisory Panel Regulations"), unless otherwise provided in these
Regtrlations. Tn addition, the Director-General shall appoint one member at the request of each State
Pafly and, where appropriate, experts proposed by relevant intergoverrxrrental and regional economic
inlegration organiztions. Interested States Pa.rties shall notiI the Director-General of the
qualifications and fields of expefiise of cach of thc cxpcrts thcy prtipose for nrembership. The
I)ireclor-Ceneral shall ;reriodically inf,rln the States Partics, uul relevant irrl.crgovemmcntal irnd
regional economic integration organizations, ofthe conrpositirrn oltlre IIIR E.rpert Roster.

Chapter II - The Emergency Commlttee

Article 48 Tenns ofreference arul cofitposilion

l. Tbe Director-General shall establish ar Emergency Committee that at the request of the
Director-General shall provide its views on:

(a) whether an event constilutes a public health emergency ofinternational concem;

(b) the termination ofa public health emergency ofinternational concem; and

(c) the proposed
recommendations.

issuance, modification, extension or termination of temporary

2. The Enrergency Cottrnrittee sltell be cornposed of experts selected by the Director-General from
the IHR Expert Roster and, when appropriate, other expert advisory panels of the Organization. The
Director-General shall determine the duration of membenhip with a view to ensuring its continuity in
the consideration of a specific event and its consequences. The Director-General shall select the
members of the Emergency Committee on the basis of the expertise and experience required for any
particular session and with due regard to the principles of equitable geogaphical representation. At
least one member of the Emergency Committee should be an expert nominated by a State Party within
whose territory the event arises.

3. The Dircctor-Ccncral may, on his or her uwrr irritiutivc t.rr at Lhe request of the Emergency
Committee, appoint one or nlorc tr:clurical cxpcrts lo advise lhe Committee.
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Artick, 49 Pnt<'adure

l. llre Dilcctor'-Gcrrsral slrall corrvcrrc rneetings of thc I:,nrergerrcy Colnrnittcc by sclcclirrg a

numbcr of experts flom anrong those referred to in paragraph 2 ol Arlicle 48, according to the fields ol
cxpcrtise and experience mosl relevant lo lhe specific evenl that is occurring. For the purpose of this
Article, "meetings" of the Emergency Committee may include teleconferences, videoconferences or
electronic communications.

2. 'lhe Director-General shall provide the Emergency Committee with the agenda and any relevant
inlbrmation concerning the event, including information provided by the States Parties, as well as any
temporary recommendation thal the Director-General proposes for issuancc.

3. The Emergency Commiltee shall elect its Chairperson and prepare following each meeting a

brief summary report of its proceedings and deliberations, including any advice on recommendations.

4. The Director-General shall invite the State Party in whose territory the event arises to present its
views to the Emergency Committee. To that effect, the Director-General shall notiry to it the dates and
the agenda of the meeting of the Emergency Committee with as much advance nolice as necessary.
The State Pa(y concemed, however, may not seek a postponement of the meeting of the Emergency
Committee for the purpose ofpresenting its views thereto.

5. Thc vicrvs of the Imergency Conrmittec slrall be forwardcd to thc Dircctor-Ccucral for
ct-rrtsideratiott. Tlte Dircr:tor-Geleral shal) rnake the linal determination on these matters.

6. The Director-General shall communicate to States Parties the determination and the termination
of a public health emergency of intemational concem, any health measure taken by the State Party
concenled, any temporary reconrnrendation, and the rrrodificatiorr, exterrsion arrd lcflnirntiolr of such
recommendations, together with the views of the Emergency Committee. The Director-General shall
irrlurrrr ctrrrvcyaruc opcrators tlrough SLates Parties and the relevant intemational agencies of such
temporary recommendations, including their modification, extension or termination. The Director-
General shall subsequently make such information and recommendations available to the general
publiu.

7. States Parties in whose terrilories the event has occurred may propose to the Director-General
lhe termination of a public health emergency of international concem and/or the temporary
recommendations, and may make a presentation to that effect to the Emergency Committee.

Chapter III - The Rcvicw Committcc

Article 50 Terms of reJerence and composition

l. The Director-Gcncral shall cstoblish a Rcvicw Committee, which shall carry out the following
functions:

(a) male technical recommendations to the Director-General regarding amendments to these
Regulations;

(b) provide technical advice to the Director-General with respect to standing
recommendations, and any modifications or termination thereof;

(") pruvidu tcclurical advice to thc Dir€ctor-Gcneral on uny matter referred to it by the
Director-General regarding the functioning of these Regulations.

2. The Review Committee shall be considered an expert committee and shall be subject to the
WIIO Advisory Panel Regulatiors, unless otherwise provided in this Article.
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3. Tlrc lVltirrrburs L-rftlrc Rcvicw Currrrlittcc slrall I-,c sclected alld appa,inted by the Director-Ceneral
lionr among thc pcrsons scrving on thc IHR l-lxpcrt Rostcr und. rvhcn uppropriutc. othur cxpcrl.
,r.lvis.rry l)anels rrfthe C)r grnizalior r.

.1. 'lhc Dircctor-Cierrclal slrall cstablislr llrc rrurrrbcr oi'rtcrnbcts tr-r bc invitcd to a ntcctittg of tltc
Review Commitlec. determine its date and duration. and convene the Committee.

5. The Director-Ceneral shall appoint members to the Review Commitlee for thc duration of thc
work of a session only.

6. The Direclor-General shall select the members of the Review Committee on the basis of the
principles of equitable geographical representation, gender balance, a balance of experts from
developed and developing countries, representation of a diversity of scientific opinion, approaches and
practical experience in various pans ofthe world, and an appropriate interdisciplinary balance.

Article 5l Conduct oJ business

1. Decisions of the Review Committee shall be taken by a majority of the members present and
voling.

2. The Director-General shall invite Member States, the United Nalions and its specialized
agencies and olhel relevant il)terBovelrllental organizations or nongoverrurerrtal organizations in
official relations with WHO to designate representatives to attend the Committee sessions. Such
representatives may submit memoranda and, with the consent of the Chairperson, make statements on
the subjects under discussion. They shall not have the right to vote

Article 52 Reports

l. For each session, the Review Comruittcc slrall dlaw up a report setting fonh the Committee's
viclvs and advice. This rcport sholl be opprovcd by the Review Committee before lhe end of the
session. Its views and advice shall not commit the Organization and shall be formulated as advice to
the Director-General. The text of the report may not be modified withorrt the Committee's consent.

2. lf the Review Committee is not unanimous in irs findings, any member shall be entitled to
express his or her dissenting professional views in an individual or group report, which shall state the
reasons why a divergent opinion is held and shall form part ofthe Committee's report.

3. The Review Committee's report shall be submitted to the Director-General, who shall
communicate its views and advice to the Health Assembly or the Executive Board for their
consideration and action.

Article 53 Procedures lor standing recommendations

When the Director-General considers that a standing recommendation is necessary and
appropriate for a specific public health risk, the Director-General shall seek the views of the Review
Committee. In addition to the relevant paragraphs of Articles 50 to 52, the following provisions shall
apply:

(a) proposals for standing recommendations, their modification or termination may be
suhmitted to the Review Committee hy the l)irector-General or hy States Parties through the
Dircutur-Gcrrcral;

(b) any State Party may submit relevant information for consideration by the Review
Committee;
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(c) the Director-General may request any State Party, intergovernmental organiz;ttion or
nongovernmenlal organizalion in official relations with WHO to place at the disposal ol the
Review Committee information in its possession concerning the subjcct t-rf tlrc ptuprused

standing recommendation as specified by the Review Committee;

(d) the Direclor-General may, at the request of the Review Committee or on the Director-
Ceneral's own iniliative, appoint one or more technical experts to advise the Review
Committee. 'l'hey shall not have lhe right to vote;

(e) any report contarnlng the vrews and advice of the Review Committee regarding startdlrtg
recommendations shall be forwarded to the Director-General for consideration and decision.
The Director-General shall communicate the Review Committee's views and advice to the
Health Assembly;

(0 the Director-General shall communicate to Stales Parties any standing recommendation,
as well as the modifications or termination ofsuch recommendations, together with the views of
the Review Committee;

(g) standing recommendations shall be submitted by the Director-General to the subsequent
Hcalth Asscmbly for its considcration.

PART X_ FINAL PROVISIONS

Artitlt 54 Rcpurling utd r a tia*'

l. States Parties and the Director-General shall report to the Health Assembly on the
implementation of these Regulations as decided by the Health Assembly.

2. The Health Assembly shall periodically review the functioning of these Regulations. To that
end it may request the advice of the Review Committee, through the Director-General, The first such
review shall uke place no later than five years after the entry into force ofthese Regulations.

3. WHO shall periodically conduct studies to review and evaluate the functioning of Annex 2. The
fint such review shall commence no later than one year affer the entry into force ofthese Regulations.
The results of such reviews shall be submitted to the Health Assembly for its consideration, as

appropriate.

Article 55 Amendmenls

1. Anrcrrdlrcrrts tu 0rese Regulations rnay be proposed by any State Party or by the Director-
General. Such proposals for amendments shall be submitted to the Health Assembly for its
consideration.

2. The text of any proposed amendment shall be communicated to all States Parties by the
Director-General at least fow months before the Health Assembly at which it is proposed for
consideration.

3. Amendments to these Regulations adopted by the Health Assembly pursuant to this Article shall
come into force for all States Parties on the same terms, and subject to the same rights and obligations,
as provided for in Anicle 22 of the Constitution of WHO and Articles 59 to 64 of these Regulations.

Article 56 Settlemcnt of dbputes

l. In the event of a dispute between two or more States Parties conceming the interpretation or
application of these Regulations, the States Parties concemed shall seek in the first instance to settle
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the dispute through negotiation or any other peacetul nreans of thcir orvn choicc, inc)uding goocl

t.rffices, nrediation or conciliation. Failure to reach :rgrcemcnt shall not rbsolvc the pirrtic:i to tlre

dispule from the responsibility ofcontinuing to seek to rcsolve it.

2. ln the event thal the dispute is not settled by the means described under paragraph I of this
Anicle, the States Partics conccmcd may agrce to refer the dispule to the Director-General, rvho shall
make every effort to settle it.

l. A State l'arty may at any time declare in writing to thc Dircctor-(;cncral that it accepts
arbitration as compulsory with regard to all disputes concerning the interpretation or application of
these Regulations to which it is a party or with regard to a spccific dispute in relation to any other
State Party accepting lhe same obligation. The arbitration shall bc conducted in accordance with the
Permanent Court of Arbitration Optional Rules for Arbitrating Disputes hetween Two States
applicable at the time a request for arbitration is made.'fhe States Parties that have agreed to accept
arbitration as compulsory shall accept the arbilral award as binding and final. The Director-General
shall inform the Health Assembly regarding such action as appropriate.

4. Nothing in these Regulations shall impair the rights of States Parties under any intemational
agreement to which they may be parties to resort Io lhe dispute settlement mechanisms of other
intergovernrnental organizations or established under any intemational agreement.

5. In tho ovont of a diepute benveen WHO and one or more States Parties concerning the
interpretation or application ol these Regulations, thc rnatter shall bc subrrrittcd tu tlrc Health
Assembly.

Article 57 Relalionship with other international agreemenls

l. States Parties recognize that the IHR and other relevant intemational agreemenls should be
inl.erpreled so as to be compatible. The provisions of the IHR shall not affect the rights and
obligations ofany State Party deriving from other intemational agreements.

2. Subject to paragraph i of this Anicle, nothing in these Regulations shall prevent States Parties
having certain interests in common owing to their health, geographical, social or economic conditions,
from concluding special treaties or arrangements in order to facilitate the application of these
Regulations, and in parlicular with regard to:

(a) the direct and rapid exchange of public health information between neighbouring
tenitories of different States;

(b) the health measures to be applied to international coastal traffic and to intemational traffic
in waters within their jurisdiction;

(c) the health measures to be applied in contiguous territories of different States at their
common frontier;

(d) arrangements for carrying affected persons or affected human remains by means of
transport specially adapted for the purpose; and

(e) deratting, disinsection, disinfection, decontamination or other treatment designed to
render goods free of disease-causing agents.

3. Witltout prcjudiuc tu their ubligations under these Regulations, States Parties that are mcmbcrs
ofa regional economic integration organization shall apply in their mutual relations the common rules
in force in that regional economic integration organization.

35



uc+b

Artitle 58 Inttrnotitnrtl sanitar\: greenk'nts end regultuions

l. llrusc l(r:gulaliurrs. iuLrjuut to tlru pluvisioru u1- Articlc 62 arrtl tlrc cxccptiorrs lrcrcirraftcr
provirir:d. slrall IcPlacc ,s hcl\\,cclr lhc Slrlcs hound hv lhcsc Regulntions and as hctwr:cn thcsc Slatcs
and WllO, the provisions ofthe lbllowing inlernational sanilary agreemenls and regulations:

(a) Intemational Sanitary Convention, signed in Paris,2l June 1926;

(b) Intemational Sanitary Convention for Aerial Navigation, signed at The Hague,
l2 April 1933;

(c) Intemational Agreement for dispensing with Bills of Health, signed
22 December 1934;

!n Paris,

(d) Intemational ABreement fbr dispensing with Consular Visas on Bills of Health, signed in
Paris, 22 December 1934;

(e) Convenlion modifoing the Intemational Sanitary Convention of2l June 1926, signed in
I'aris, 3l October 1938;

(0 Intemational Sanilary Convention. 1944, modirying the International Sanitary
Convcntion ol 2l Junc I 126, opcncd for signaturc in Washington, I 5 Dcccmbcr I 944;

(g) Intemational Sanitary Convention for Aerial Navigation, 1944, modirying the
lntemalional Sanitary Convention of l2 April 1933, opened for signature in Washington,
I 5 December 1944;

(h) Protocol of23 April I946 to prolong the Intemalional Sanitary Convention, 1944, signed
in Washington;

(i) Protocol of 23 April 1946 to prolong the Intemational Sanitary Convention for Aerial
Navigation, 1944, signed in Washington;

O Intemational Sanitary Regulations, 1951, and the Additional Regulations of 1955, 1956,
1960, 1963 and I 965; and

(k) the Intemational Health Regulations of 1969 and the amendments of 1973 and 1981.

2. The Pan American Sanitary Code, signed at Havana, 14 November 1924, shall remain in force
with the exception of Articles 2,9, 10, 11,l6 to 53 inclusive,6l al:d 62, to which the relevant parr of
paragraph I ofthis Article shall apply.

Article 59 Entry intolorce; period for rejection or reservations

l. The period provided in execution of Article 22 of the Constitution of WHO for rejection ot, or
reservation to, these Regulations or an amendment thereto, shall be 18 months from the date of the
notification by the Director-General ofthe adoption ofthese Regulations or ofan amendment to these
Regulations by the Health Assembly. Any rejection or reservation received by the Director-General
after the expiry ofthat period shall have no effect.

2. These Regulations shall onter into forco 24 months oftor t}te dote of notificotion rel'erred to in
paragraph I ofthis Article, excepl fbr:

(a) a State that has rejected these Regulations or an amendment thereto in accordance with
Arlicle 6l ;
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(b) a Stale that has made a rcservation, for which these Regulalions shall enter into forcc as

provided in Article 62;

(c) a State thal becomes a Member of WtlO after the date of the notitlcation hy the Director-
Gcncral rcfbrrcd to in p0rsgraph I ol this Articlc, cnd which is not olrcody a porty to thcsc
Regulations, for which these Regulations shall enter into force as provided in Article 60; and

(d) a State not a Member of WHO that accepts these Regulations, for which they shall enter
into force in accordance with paragraph 1 of Article 64.

3. Ifa State is not able to adjust its domestic legislative and administrative arrangemenls fully with
these Regulations within the period set out in paragraph 2 ofthis Article, that State shall submit within
the period specified in paragraph I of this Article a declaration to the Director-General regarding the
outstanding adjustments and achieve them no later than 12 months after the entry into force of these
Regulations for that State Party.

Article 60 New Member States of WHO

Any State which becomes a Member of WHO after the date of the notification by the Director-
General referred to in paragraph I of Article 59, and which is not already a party to these Regulations,
may communicate its rejection of, or any reservation to, these Regulations within a period of twelve
molrths fronl Lhc date of thc rrrrtificatitru ttr it Lry tlre f)ir r:ulr,rr -Oer rcr a| a[\er he,:i,nrirrg a Mcntl'rcr of
WHO. Unless rejected, these Regulations shall enter into force with respect to that State, subject to the
provisions of Articles 62 and 63, upon expiry of that period. In no case shall these Regulations enter
into force in respect to that State earlier than 24 months after the date of notification referred to in
paragraph I of Article 59.

Article 6l Rejection

If a State notifies the Director-General of its rejection ofthese Regulations or ofan amendment
thereto within the period provided in paragraph I o[ Articlc 59, thcse Rugulatiorx or thc anrcndnrclrt
concemed shall not enter into force with respect 1o that Slate. Any intemational sanitary agtreement or
regulations listed in Article 58 to which such State is already a party shall remain in force as far as
such State is concemed.

Article 62 Re servatiotts

l. States may make reservations to these Regulations in accordance with this Article. Such
res€l'vatiolls shall not be incorupatible with the objcct and purpose of these Regulations.

2. Reservations to these Regulations shall be notified to the Director-General in accordance with
paragraph I of Article 59 and Article 60, paragraph I of Article 63 or paragraph I of Article 64, as the
case may be. A State not a Member of WHO shall notifo the Director-General of any reservation with
its notification of acceptance of these Regulations. States formulating reservations should provide the
Director-General with reasons for the reservations-

3. A rejection in part ofthese Regulations shall be considered as a reservation.

4. The Director-General shall, in accordance with paragraph 2 of Article 65, issue notification of
each reservation received pursuant to paragaph 2 ofthis Article. The Director-General shall:

(a) if the reservation was nrade before the entry illto force of these Regulations, request those
Member States that have not rejected these Regulations to notiry him or her within six months
ot any objection to the reservation, or
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(h) il'the reservation was made after the entrv into lbrce of these Reeulations, rcqucst Stalcs
Parties to notify him or her rvithin six months ofany objection to thc reservation.

States ohjecting lo a reservrtion sh,rrrld providt'the Director-(jenera I with reasons lor thc ohjection

5. After this period, the Director-General shall notiry all Slates Parties of the objections he or she
has received with regard to reservations. Unless by the end of six months from the date of the
notification referred to in paragraph 4 of this Article a reservation has been objected to by one-third of
the States referred to in paragraph 4 of this Article, it shall be deemed to be accepted and these
Regulalions shall enter into force for the reserving State, subject to the reservation.

6. If at least one-third of the Slates referred to in paragraph 4 of this Article object to the
reservation by the end of six months from the date of the notification referred to in paragraph 4 of this
Article, the Director-Ceneral shall notifo the reserving State with a view to its considering
withdrawing the reservation within three months from the date of the notification by the Director-
General.

7. The reserving State shall continue to fulfil any obligations corresponding Io the subject matter
of the reservation, which the Slate has accepted under any of the intemational sanitary agreements or
rcgulations li3tcd in Articlc 58.

8. lt the reserving State does not withdraw the reservation within tfuee months tiom the date ot the
notification by the Director-General referred to in paragraph 6 of this Article, the Director-Gcncral
shall seek the view of the Review Committee if the reserving State so requests. The Review
Committee shall advise the Director-Cencral as soon as possible arrd irr accordarrcc rvitlr Articlc 50 un
the practical impact of tlre reseruation on the operation ofthese Rcgulations.

9. The Director-General shall submit the reservation, and the views of the Review Committee if
applicable, to the Health Assembly for its consideration. If the Health Assembly, by a majority vote,
objects to the reservation on the ground that it is incompatible with the object and purpose of these
Regulations, the reservation shall not be accepted and these Regulations shall enter inlo force for the
reserving State only afler it withdraws its reservation pursuant to Article 63. If the Health Assembly
accepts the reservation, these Regulations shall enter into force for the reserving State, subject to its
reservation.

Article 63 Withdrawal of rejection and reservation

l. A rejection made under Article 6l may at any time be withdrawn by a State by notifing the
Director-General. In such cases, these Regulations shall enter into force with regard to that State upon
receipt by the Director-General ofthe notification, except where the State makes a reservation when
withdrawing its rejection, in which case these Regulations shall enter into force as provided in Anicle
62. In no case shall these Regulations enter into force in respect to that State earlier than 24 months
after the date ofnotification referred to in paragraph I of Article 59.

2. The whole or part of any reservation may at any time be withdrawn by the State Party
concemed by notifring the Director-General. In such cases, the withdrawal will be effective from the
date ofreceipt by the Director-General of the notification.
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l. Any Statc nol a Member of WHO, rvhich is a pany to any inlemalional sanitary agreement or
regulations listed in Article 58 or to which the Director-General has notified the adoption of these
Regulations by the World Health Assembly. may become a parly hereto by noti!ing ils acceptance to
the Direckrr-Gcneral arrd, subjcet tu tltc provisions of Article 62. such acceptance shall bccomc
effective uporr Llrc tJatc u[errtry irrl.o folue of these Regulations, or, ifsuch acceptance is notificd aftcr
thrrl rlale, lhree rrronths efler the dale of receipt hy the Director-Ceneral of thc notificalion of
acceptance.

2. Any State not a Member of WHO which has become a party to these Regulations may at any
time withdraw from participation in these Regulations, by means of a notification addressed to the
Director-General which shall take effect six months after the Director-General has received it. The
State which has withdrawn shali, as from thal date, resume application of the provisions of any
inlemational sanitary agreement or regulations listed in Article 58 to which it was previously a party.

Article 65 Notificaions by the Director-General

l. The Director-General shall notify all States Members and Associate Members of WHO, and
also other parties to any international sanilary agreemenl or regulations listed in Anicle 58, of the
adoption by the Healrh Assembly ofthese Regulations.

2. The Director-General shall also notiry these States, as well as any other State which has become
a party to these Rcgulations or to ary anrendnlent to thcsc Rcgulatiorrs, of any notification received by
WHO under Articles 60 to 64 respectively, as well as of any decision taken by the Health Assembly
under Article 62.

Article 66 Authentic texts

l. 'lhe Arabic, Chinese, Bnglish, French, Russian and Spanish texts of these Regulations shall be
equally authentic. The original texts of tlese Regulations shall be deposited with WHO.

2. The Director-General shall send, with the notification provided in paragraph I of Article 59,
certified copies of these Regulations to all Members and Associate Members, and also to other parties
to any ofthe intemational sanitary agreements or regulations listed in Article 58.

3. Upon the entry into force of these Regulations, the Director-General shall deliver certified
copies thereof to the Secretary-General of the United Nations for registration in accordance with
Article 102 ofthe Charter ofthe United Nations.
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ANNEX I

A. CORE CAPACITY REQUIREMENTS FOR SURVEILLANCE
AND R-ESPONSE

L States Partres shall utilize existing national structures and resources 10 meet their core capacity
requiremenls under lhese Regulations, including with regard to:

(a) their surveillance, reporting, notification, verificalion, response and collaboralion
activities; and

(b) their activities conceming designated airports, ports and ground crossings.

2. Each State Parly shall assess, within two years following the entry into force of these
Regulations for that Slate Party, the ability of existing national structures and resources to meet the
minimum requirements described in this Annex. As a result of such assessment, States Parties shall
dcvclop and implcmcnt plons of action to cnsurc thot these core capacities ore present and functioning
thoughoul their lerritories as sel out in paragraph I of Article 5 and paragraph I of Article 13.

3. Stales Parlies and WHO shall support assessments, planning and implemenlation processes

under this Annex.

4. At the local community level and/or primary public health responsc lcvel

The capacities

(a) to detect events involving disease or death above expected levels for the particular time
and place in all areas within the territory ofthe State Party; and

(b) to report all available essential information immediately to the appropriate level ofhealth-
care response. At the community level, reporting shall be to local community health-care
institutions or the appropriate health personnel. At the primary public heall.h response level,
reporting shall be to the intermediate or national response level, depending on organizational
structures. For the purposes of this Arurex, essential information includes the following: clinical
descriptions, Iaboratory results, sources and type of risk, numbers of human cases and deaths,
conditions affecting the spread of the disease and the health measures employed; and

(c) to implement preliminary control measures immediately.

5. At the intermediate puhlic heallh response levels

The capacities:

(a) to confirm the status of reported events and to support or implement additional control
measures; and

(b) to assess reported events immediately and, if found urgent, to report all essential
information to the national level. For the purposes of this Annex, the criteria for urgent events
include serious public health impact and./or unusual or unexpected nature with high potential for
spread.
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6. At the national level

At st strrrt trl uru) nol ifi & liun.'l-lrc uupuciticl;

(a) Io assess all repons ol'urgenl events within 48 hours; and

(b) to notiry WHO inrnlediately through the Natiorial IHR Focal Point when the assessment
indicates the event is notifiable pursuant to paragraph I of Article 6 and Annex 2 and to inlorm
WHO as required pursuant to Article 7 and paragraph 2 of Article 9.

Public health resporre. The capacities

(a) to delermine rapidly lhe control measures required to prevent domestic and intemational
spread;

(b) to provide supporl through specialized staff, laboratory analysis of samples (domestically
or tkough collaborating centres) and logistical assistance (e.g. equipment, supplies and
transport);

(c) to provide on-site assistance as required to supplement local investigations;

(d) to provide a direct operational link with senior health and other officials lo approve
rapidly and implement containment and control measures;

(e) to provide direct liaison with other relevant govemment ministries;

(0 to provide, by the most efficient means of communicalion available, linls with hospitals,
clinics, airporrs, ports, ground crossings, laboratories and other key operational areas for the
dissemination of information and recommendations received from WH0 regarding events in the
Statc Party's own tcrritory and in thc territories ofother Statcs larties;

(g) to establish, operate and mainlain a national public health emergency response plan,
including the creation of multidisciplinary/multisectoral teams to respond to events thal may
constitute a public health emergency of intemational concern; and

(h) to provide the foregoing on a 24-hour basis.

B. CORE CAPACITY REQUIREMENTS FOR DESIGNATED AIRPORTS,
PORTS AND GROUND CROSSINGS

1. At all times

The capacities:

(a) to provide access to (i) an appropriate medical service including diagnostic facilities
located so as to allow the prompt assessment and care of ill travellers, and (ii) adequate stafl
equipment and premises;

(b) to provide access to equipment and persomel for the transport of ill travellers to an
appropriate medical lacility;

(c) to providc traincd pcrsorncl for thc inspcction ofconvcyonces;

(d) to cnsurc a safc cnvironmenl for travellers using point of entry facilities, including
potable water supplies, eating establishments, fligh1 catering facilities, public washrooms,
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appropriate solid and liquid waste disposal services and other potential risk areas, by conducting
inspeclion programmes, as appropriale; and

(e) to provide as far as practicable a progmmme and trained personnel for the control of
vectors and reservoirs in and near points of entry.

2. For responding to events that may constitutc a prrhlic health emerSency ofintemational concem

lhe capacities

(a) to provide appropriate public health emergency response by establishing and maintaining
a public health emergency contingency plan, including the nomination of a coordinator and
contact points for relevant point of entry, public health and other agencies and services;

(b) to provide assessment of and care for affected travellers or animals by establishing
arrangements with local medical and veterinary l'acilities tbr their isolation, treatment and other
support services that may be required;

(c) to provide appropriate space, separate from other travellers, to interview suspect or
affected persons;

(d) to provide lbr the assessment trrd, if required, quarantine ofsuspcct Lravellers, preferably
in facilities away from the point ofentryl

(e) to apply recommended measures to disinsecr. derat disinfect decontaminate or otherwise
treat baggage, cargo, containers, conveyances, goods or postal parcels including, when
appropliatc, at locatioos spccially desigutctl arrd cquipped fr.rr this pur posr;;

(f) to apply ent-y or exit controls for arriving and departing travellers; and

(g) to provide access to specially designated equipment, and to trained personnel with
appropriate personal protection, for the transfer of travellers who may carry infection or
culrLaluiltatiun.
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ANNI.-X 2

I)I]('ISION INS'I'ITTI]\4I.]N'I'I'oIT I'HT] ,\SSB,SSMENT ANI) NOTTFI(]I\'I'ION
oI I,lvF.\TS't'IlAT'VtA\' (]()NSTt'ni' i A pUBr,IC HI,'.At.'t'H F,MF.ttfJF.NCY

OI- IN'I'ERNA'tIONAI, (]ONCF:,RN

l,\'cnts dctectc(l bv national surveillancc system (sec Anncx I )

Not notified at this
stage, Reassess when
more information
becomes available.

I As per WHO case definitions.
2The disease list shall be used only for the purposes ofthese Regulations

a

OR OR

Any event of potential
international public
health concern.
iDcluding thosc of
unkno$ n causes or
sources and those
involving othcr events
or diseases than lhose
lisled in thc hor on the
left nnd the hor on the
right shall lefld to
utilization of thc
algorithm.

i\ case oI lhe follolving
diseases is unusual or
unexpeclcd and may
have serious public
health impacl. and thus
shall be notifiedr'2:
- Snallpox
- Poliomyelitis due lo

wild-type
poliovirus

- I luman influenza
caused by a new
subtype

- Sevelc {cule
respirrton'
syndrome (SARS).

Is thc prrhlic hcalth inrprct
oI the event serious?

An event involving the following
diseases shall always lead to
utilization ofthe algorith ,

because they have demonstrated
thc ability to cause serious
public health impqct ard to
spread rapidly internationally':
- Cholera
- Pneumonic plague
- Yellow fcver
- Viral haemorrhagic fevers

(Ebola, l,assa, Marburg)
- West Nilc f€ver
- Other diseases that are of

special nalional or regionsl
concern, e.g. dengue fcvcr,
Rift Valley levcr', and
meningococcal disease.

u nex ted?
Is the event unusual or ls tho event unusuil or unerpected?

Yes Yes

Is there a signilicant risk of
international sprcad?

Is there a signilicant risk of
internatioIlal spread?

Yes Yes

ls there a significant risk of inter-
nelional travel or trede reslrictions?

Yes

EVENT SHALL BE NOTIFIED TO WHO UNDER THE INTERNATIONAL HEALTH
REGULATIONS

43



#.,+ S

F]XAMPLES FOR TIIE APPLICATION OF TIIE DE
THE ASSESSMENT AND NOTIFICATION OF EVEN

hsroN INSTRITMFT,NT FOR
ts rulr MAY coNsrrrurE

A PUBLIC HEALTH EMERGENCY OF INTERNATIONAL CONCERN

The examptes appearing in this Annex are not binding )nd are for indicative guidance
purposes to assist in the interpretation of thc deciiinn instrument crileria.

DOES THE EVENT MEET AT LEAST TWO OF TH FOLLOWING CRITF,RIA?

I. Is the public health impact of th event serious?

1. ls the number oJ cases andlor number of deaths Jor tftis rype of event lar9e lor the
given place, time or population?

2. Has the event the potential to have a high public heflth impact?

THE FoLl-owrNG ARE ExAMpLEs oF crRCUMsrANCu, l*, ..NTRTBUTE To H,GH puBr.rc

HF:AI-TH IMPACT:

/ Event caused by a pathogen with high potential to lause epidemic (infectiousness ofthe
agent, high case fatality, multiple transmission routeb or healthy carrier).

/ Indication of treatment failure (new or emerging 4ntibiotic resistance, vaccine failure,
antidote resistance or failure).

/ Event represents a significant public health risk eve{r ifno or very few human cases have
yet been identified.

/ Cases reported among health staff.

r' The population at risk is especially wlnerable irJfug""r, low level of immunization,
children, elderly, low immunity, undemourished, eti.).

/ Concomitant factors that may hinder or delay the public health response (natural
catastrophes, armed conflicts, unfavourable weather] conditions, multiple foci in the State
Parry )

r' Event in an area with high population density.

r' Spread of toxic, infectious or otherwise hazardoys materials that may be occurring
naturally or otherwise that has contaminated or has the potential to contaminate a
population and./or a large geographical area.

3- Is external assistance need,ed. to detect, investigale, respond and control the current
event, or prevent new cases?

THE FoLLowrNG ARE EXAMPLES oF WHEN AsslsTANcE 
l4Ay 

BE REeUTRED:

r' Inadequate human, financial, materia.l or technical rbsources - in particular:

- irsullluicnl. laboratory or epideuriological capacity to investigate tlte event
(equipment, personnel, tinancial resources);

- insulficient antidotes, drugs and/or vaccfne and./or protective equipment,
decontamination equipment, or supportive equlpment to cover estimated needs;

- existing surveillance system is inadequate to dgtect new cases in a timely manner.
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ut1
IL Is the evenl utrusuol or uner cted?

4. Is the event unusual?

THE Fot,T,owNG ARF FxAMpt.F,s oF I IM tsl IAI. Ftr'ENTs

r' The event is caused by an unknown agent or the
unusual or unlnown.

r' Evolution of cases more severe than expected (incl
with uusual symptoms.

r' Occurrence of the event itself unusual for the are€,

ce, vehicle, route of hansmission is

ling morbidity or case-fatality) or

nson or population.

5 . Is thc evct uncxpected Jrom a public health perspec

THE FOITowNc ARE EXAMPIIS oF IJNEXPECTED

r' Event caused by a disease/agent that had already
State Party or not previously reported.

rive?

s:

n eliminarcd or eradicated from the

B
g.

ID
E
,t
o
e
EI

c
E;l
Eo
!,
I

m Is there a signilicent risk of ln donal spread?

6. Is there eyidence of an epidemiological link to simi evenls in other States?

7. Is tlure arry factor tlut should alert ut to tlu po
agat, vchiclc or host?

TIB FOIIOWtr.IG ARE EXAMPLES oF

Where there is evidence of local spread, an index
history within the previorx month of:

- intematioral travel (or time equivalent to the
known);

- participation in an intemationsl gathering (pil
d".);

- close contact with an intemational traveller or

r' Bvent caused by an environmental contamination
intcrnaional borders.

r' Evcnt in an area of intense intcrnational traffic with
or environmenul detection or decontarnination.

INTERNATIONAL SPREAD:

Jor cross border novemen oJ thc

TI{AT MAY PREDISPOSE To

(or other linked cases) with a

on period if the pathogen is

mage, sports event, conferencg

highly mobile population.

has the potential to sprcad across

imited capacity for sanitary contol
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fV. Is there a signilicant risk of international {revel or trede restrictions?
I

8, Havc similtr cvcnts in thc patt rrsult€d in inter
travel?

,ftio,-t restrictiotr on trad,c andlor

9. Is the source suspected or ktown to be a fuod , water or any othat goods that
tolJrom otlur Statcs?

10. Has the event occurred in associotion with dn
inlens e intertutlonal towism?

Batharii| or in at uea of

might be co*arninated ut ha,s been cxgon

11, Has the event caused requcsts lor more infunrutio
mzdit?

by fureign oficia.ls or international

Eo
ar

e
aa
EIo
E'a
a,
It
o
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&

4{o

Stat6 Prrti€d that tnsrver'?es" to $e quecdon whether event meets atry two of tle four
criterir fl-IV) ebove' shrll notify }YHO under Article 6 of the Internrtiongl IIc.ltL Regutefionr.
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ANNEX 3

MODEL SHIP SANITATION CONTROL EXEMPTION CERTIFICATE/SHIP SAIIITATION CONTROL CERTIFICATE

Portof..........Dale
This Certificate records the inspection and 1) ex€mpticn from control Dr 2) control measures applied

Name of ship or inland navigation vessel .........................F|ag . Regisn'ation/lMo No
At the time of inspection the holds were unladen/laden with ...... tonnes of............ ............. cargo
Name and address of inspecting c'fticer .

shi Sanitation Control Exem tion Certificate
Control maa!uras rpplied Rc-itrsp.ctioo

drte
Colrlmants regrrditlg

conditions found

No cvidencr found. Ship/vcsscl is axcrDted from conrol mcasur€s. CcnEol r.c1sures indicated $crc applicd on the dste below.

Hc6lth).

wi'& the re-inspcction datc spccificd :n -i:s clrtificet.

cannot bc c€rricd out at thc port a.nd th:E is no cvidcncc of infection or conttrnination

shi Sanitation Control Certifi cate

!

*.

4
:!'

Araar, [syltrms, !nd
ran iccll insDactad

Evidcncc foundl Sidrpl.
rcrultr'

I)oanmatrb rcviarvad

Gallcy Medical lor
P8ntry Ship's loB

Storcs Othcr

Hold(syc$co

Olartas

- ofriccrs

- Dassenlers

- dcck

Po3blc watcr

Srwagc

Bdl&st lsnks

Solid snd medicrl

Sllndina weler

Endnr room

Mcdicrl facilitics

Othcr &.as spccificd -
sar attlchcd

Nctc srras not
sppliclble, by ma*ing
N/A.



Areas/fecilitieysystems
inspectedl

Evidence found Sample results
Documents

reviewed
Control mGasur€s

applied
Re-inspection

date
Comments regarding

conditions found

Food

Source

Storage

Preparation

Service

Water

Source

Storage

Distribution

Waste

Holding

Treatment

Disposal

Swimming pools/spas

Equipment

Operation

Medical frcilities

Equipment and medical
devices

Operation

Medicines

Oth€r areas inspected

ATTACHI\IENT TO MODEL SHIP SAMTATION CONTROL EXEMPTION CERTIFICATE/SHIP
SANITATION CONTROL CERTIFICATE

(,,
4*fi
P

I Indicate whcn the arear listed are nc,t applicable by marking N/A
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ANNEX 4

TECHNTcAL REeuTREMENTS pERTATNIxc r]o coxvn,yANCEs AND
CONVEYANCE OPERATORS

Section A Conveyance operators

L Conveyance operalors shall facilitate

(a) inspections ofthe cargo. containers and conveyance:

(b) medical examinations ofpersons on board;

(c) application ofother health measures under these Regulations; and

(d) provision ofrelevant public health information reque ted by the State Party.

2. Conveyance operators shall provide to the competent authority a valid Ship Sanitation Control
Exemption Certificate or a Ship Sanitation Control Certificate or g Maritime Declaration of Health, or
the Health Part of an Aircraft General Declaration, as required un{er lhese Regulations.

Section B Conveyances

'L Corrlrol rrea\ulcs allrlicrl lo lraggagc, eargu, currtairrcrs, uultve.vances artd goods uudel these
Regulalions shall be canied out so as to avoid as far as possible injury or discomfort to persons or
clamage to the baggage, cargo, containers, conveyances arld goods. Whenever possihle and
appropriate, controi measures shall be applied when the conveyance and holds are empty.

2. States Parties shall indicate in writing the measures applie{ to cargo. containers or conveyances,
the parts treated, the methods employed, and the reasons for thelr application. This information shall
be provided in writing to the person in charge of an aircraft fnd. in case of a ship, on the Ship
Sanitation Control Certificate. For other cargo, containers or cohveyances. States Parties shall issue
such information in writing to consignors, consignees, carriers, the person in charge of the conveyance
or their respective agents.

,?
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ANNEX 5

SPECIFIC MDASURX,S I'oR VECTOR-BORNE DISEASES

1. WHO shall publish, on a regular basis, a list ofareas wherp disinsection or other vcctor coltrol
measures are recommended for conveyances arriving from thesi: areas. Determination of such areas

shall be made pursuant to the procedures regarding temporary or standing recommendations, as

appropriate.

2. Every conveyance leaving a point of entry situaled in an area where vector control is

recommended should be disinsected and kept free of vectors. When there are methods and materials
advised by the Organizalion for these proccdures, these should be employed. The presence of vectors
on board conveyances and the control measures used to eradicate them shall be included:

(a) in the case of aircraft in the Health Part of the Aircraft General Declaration, unless this
part oflhe Declaration is waived by the competent authority at the airport ofarrival;

(b) in lhe case ofships, on the Ship Sanitation Control Cenificates; and

(c) in the case of other conveyances, on a written proof of treatment issued to the consignor,
consignee, carrier, the person in charge ofthe conveyance or their agent, respectively.

3. States Parties should accept disinsecting, deratting and other cont ol measures for conveyances
applied by other States if methods and materials advised by the Organization have been applied.

4. Slates Parties shall establish prograrnmes to control vectors that may transport an infectious
agenl that constitutes a public health risk to a minimum distance of 400 metres from those areas of
poinl ot entry lacilrties that are used lbr operations involving travellers, conveyances, containers,
cargo and postal parcels, with extension of the minimum distarJce if vectors with a greater range are
present.

5. If a follow-up inspeclion is required to determine the sqccess of the vector control measures
applied, the competent authorities for the next known port or afrport of calt with a capacity to make
such an inspection shall he informed of this requirement in advance by the competent authority
advising such follow-up. In the case of ships, this shall be noted on the Ship Sanitation Control
Certificate.

5. A convcyancc may bc rcgardcd Bs suspcct and should bc inspcctcd for vectors and reservoirs if:

(a) it has a possible case ofvector-bome disease on bold;

(b) a possible case of vector-bome disease has occurred on board during an intemalional
voyage; or

(c) it has left an affected area within a period oftime
disease.
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/. A State Party should not prohibit the landing of an aircraft pr berthing ofa ship in its territory if
the control measures provided for in paragraph 3 of this Annef or otherwise recommended hy the
Organization are applied. However, aircraft or ships coming froni ar affected area may be required to
lond ot cirporto or divort to snother port specified by the State Parb, for that purpose.

8. A State Party may apply vector control measures to u "onrfr-." urriving tiom an area at'fected
by a vector-bome disease iftle vectors for the foregoing disease {re present in its territory.
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ANNI.]X 6

VACCINAI'ION, PROPHYLAXIS AND RF]LATED CERTIFICATE,S

L Vaccincs or other prophylaxis specified in Annex 7 or recommended under these Regulations
shall be of suitable quaiity; those vaccines and prophylaxis desiglated by WHO shall be subject to ils
approval. Upon request, the State Party shall provide to WHO alpropriate evidence of the suitability
ofvaccines and prophylaxis administered within its territory undei these Regulations.

2. Persons undergoing vaccination or other prophylaxis under these Regulations shall be provided
with an intemational cenificate ofvaccination or prophylaxis (hereinafter the "certificale") in thc lbrrn
specified in this Annex. No departure shall be made from the model ofthe certificate specified in this
Annex.

3. Certificates under this Amex are valid only il the vaccine or prophylaxis used has been
approvcd by WI IO.

4. Cenilicates rnust be sigred in the hand of the clinician, who shall be a ntedical plactitioner or
rrthcr authorized hcalth wrrlkcr'. supcr-visiug thc adnrinistration frf thc vaccinc or prophvloiis. Thc
certificate must also bear the official stamp oi the administering bentre; however, this shall not be an
accepted substitute for the signature.

5. Certificates shall be fully completed in English or in French. 'lhey may also be conipleted in
another languagc, in addition to cithcr English or Frcnch

6. Any amendment ofthis certificate, or erasure, or failure to complete any part of it, may render it
invalid.

7. Certificates are individual and shall in no circumstances be used collectively. Separate
certificates shail be issued for children.

10. An equivalent document issued by the Armed Forces to an active member ofthose Forces shall
be accepted in lieu ofan intemational certificate in the form shown in this Annex if:

(a) it embodies medical information substanlially the same as that required by such form; and

(h) it contains a statement in English or in French and where appropriate in another language
in addition to English or French recording the nature and date ofthe vaccination or prophylaxis
and to the effect that it is issued in accordance with this paragraph.

8. A parenl or guardian shall sigrr the certificate when the child is unable to write. The signature of
an illiterate shall be indicated in the usual manner by the person'$ mark and the indication by another
that this is the mark ofthe person concemed.

9. If the supervising clinician is of the opinion that the vaccination or prophylaxrs is
contraindicated on medical grounds, the supervising clinician shfill provide the person with reasons,
written in English or French, and where appropriate in another language in addition to English or
French, underlying that opinion, which the competent authorities on arrival should take into account.
The supervising clinician and competent authorities shall inform such persons of any risk associated
with non-vaccination and with the non-use of prophylaxis i4 accordance with paragraph 4 of
Article 23.
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MODEL INTE,RNATIONAL CER'IIFICA'I'I] OI' VACCINA'I'ION
OR PROPHYLAXIS

lhrs rs lo certity lhat [namel ......, . dale of hirth ,sex.

|lationalitv......... .., national i,lcntifi catiolrdocurirerf t, il appliuablc

whose signature follows .. ....... ...

has on the date indicated been vaccinated or received prophylaxis

(name oI disease or condition)

in accordance with the lntemational Health Regulalions.

f,gainst

This certificate is valid only ifthe vaccine or prophylaxis used has been approved by the World Health
Organization.

This certificate must be signed in the hand ofthe clinician, who shall be a medical practitioner or other
authorized health worker, supervising the adminisradon ofthe vaccine or prophylaxis. The certificate
must also bear the official stamp of the administering centre; however, this shall not be an accepted
substilute for the signature.

Any amendment of this certificate, or erasure, or failure to complele any part of it, may render it
invalid.

The validity of this certificate shall extend until the date indi ted for tbe particular vaccination or
prophylaxis. The cerl.ificate shall be fully cr.lrrrplctetl irr Errglish ur irt Ftenclt. The ucrtificatc may also
be completed in another language on the same document, in addi on to either English or French.

Oflici.l slrmp of
rdEiBi!taring caolrapropbyl.xis

Drlc Sigmturc.nd
profassioIrl strtlls of
sup.rvising clinici!n

Mrtrufrcturcr rnd
batch No. ofvrccin. or

propbylaris

C.rtific.lc
v.lid from.....
uDti1..........,.

2
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ANNEX 7

RtrQUIRI,Mtr,NTS CONCERNING VACCINATION OR
PROPHYLAXIS I'OR SPECIFIC DISEASESI

l. In addition to any recommendation concerning vaccination or prophylaxis, the following
diseases are those specifically designated under these Regulations for which proof of vaccination or
prophylaxis may be required for travellers as a condition of entry to a State Party:

Vaccinatitrn against yellow fever.

2. Recommendations and requirements for vaccination againJt yellow fever:

(a) For the purpose of this Annex:

(i) the incubation period of yellow fever is six days;

(ii) yellow f'ever vaccines approved by WHO provide protection against infection
staning l0 days lbllowing the administration of the vaccine;

(iii) this protection continues for the life of the pelson vaccinatedl and

(iv) the validity of a certificate of vaccination against yellow fever shall extend for the
Iife of the person vaccinated, beginning 10 days after the date of vaccination.

(b) Vaccination against yellow fever may be required of any traveller leaving an area where
the Organization has determined that a risk of yellow fevel transmission is present.

(c) If a traveller is in possession of a certificate of vaccination against yellow fever which is
not yet valid, the traveller may be permitted to depart, but the provisions of paragraph 2(h) of
this Annex may be applied on arrival.

(d) A traveller in possession of a valid cenificate of vaccination against yellow fever shall
not be treated as suspect, even if coming from an area w[ere the Organization has determined
that a risk of yellow fever transmission is present.

(e) In accordance with paragraph I of Annex 6 the yellow fever vaccine used must be
approved by the Organization.

(O States Parties shall designate speci{ic yellow fever vaccination centres within their
territories in order to ensure the quality and safety of the procedures and materials employed.

(g) Every person employed at a point of entry in an area where the Organization has
determined that a risk of yellow fever transmission is pre$ent, and every member of the crew of
a conveyance using any such point of entry, shall be in possession of a valid certificate of
vaccination against yellow fever.

(h) A State Party, in whose territory vectors of yellow fever are present, may require a
traveller from an area where the Organization has determined that a risk of yellow fever
transmission is present, who is unable to produce a valid cenificate of yaccination against

I 
Amended by the Sixty-seventh World Health Assembly as to subparagmphs (iii) and (iv) of Section 2(a) in

WHA67.l3,24May ZOl4. This amendment entered into force for all IHR (2005) States Parties as of I I July 2016.
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yellow t'ever, to be quarantined until the certlflcate becom
than six days, reckoned from the date of last possible
whichever occurs first.

(D Travellers who possess an exemption from yell
authorized medical officer or an authorized health worker
subject to the provisions of the foregoing paragraph of
information regarding protection from yellow fever ve
quarantined, they may be required to report any feverish
authority and be placed under surveillance.
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valrd, or untrl a period oi not more
posure to infection, has elapsed,

fever vaccination, signed by an
may nevertheless be allowed entry,
Annex and to being provided with

. Should the travellers not be
other symptoms to the competent
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To h..nmfrl.red .nd \'rhmrrie.l r. rhr ..mn.r.nr hrnhorilies by lhe maners ofshifii ,riving fr.m f^rpign n^ns
Subnlrtrc,l rl thc port of .......... ..D3tc ......
Name ofshrp or lnland navigauon vessel . Re Sistration/lMo No arnvrnS from . .. sailing to
(NationalityxFlag ofvcss€l) . . .. Master's name
Gross tonnas. (shrp) .

Ionnage (rnland navrgalion vess.l )

Valid Sanilstion Control Excmplior/Cortrol Cenificale carried on board? Yes .. . No .. .. Issucd al .. ... dalc .

Re-inspeclrcn requrred, Yes . No
Has ship/vcsscl visiled an affectcd arca rdentrfred by th€ World Heahh Or8anization, Y€s No .

Pod and datc of vrsrt
I rsr fnds nf.all from .omm.n..m.ni ofvnyag. with rjales ofdepsn(lre, or within past thrhy days, whi.h.v.r is shnrrrr

(l) Name
(2) Namc
(1) Name

Numb€r ofcr.w members on bosrd
Numbcr of passenScrs on board .

lorncd from: (1)
jo'ncd from: (t)

(2\
(2)
(2)

(3)
(3)
(3)

Upon r.qucsl of the compclent authority at thc pon of arrival, list crew members, passengers or other pcrsons who hsvc joined ship/vcsscl
rincc inlemnlinnnl v^yng. b.8nn or wjlhin Fnrl lhiry.- doyr, s,hichclcr r, rhorlcr, incl\din8, nl! Fortr/.oNntric, viril,{i in thi! peri.1d (ndd
additional namcs to the atlachcd schedule):

ANNEX 8

MODEL OI,- MARITIME DECLARATTON OF HI],AL'I'H

No

Jise-s"r vo . No

Health questions

( I ) Has any pcrsoD d i€d on board during lhe voyaSe otheru,isc thsn as a result of acc
lfycs, nalc paniculars ifl attached schedulc Tolal no. ofdeaths ... .

(2) Is lhctc on board or Ms thcrc bcen durinS thc intemational voyegc any case ofdiscrse which you srlspccl to be ofsn infoctious
neturc? Ycs..... . No .. lfy6, statc psflicirlars in attschcd rchcdule.

(3) Has $. total number ofill passenSers during thc voyage becn gr.ater than normal
How m6ny ill persons? .. ... . .

No

(4) Isttrgca''yillycrsorrorrl)UurJruw?Yes...... Nu...... Ify€s, sl]ltEpdrtiuuldrs ih uttar-Led scletlulc.

(5) Was s mcdical practilioncr consultcd? Ycs .... No..... lfyes, stalc particulars of medical tretmcn! or advicr providcd in attachad
schcdulc

(6) Arc you awarc ofany condition on board which may lead to infcction or sprcad of
Ifycs, slatc paniculsrs in attach€d schcdul.

(7) Has sny sanitary mcasurc (e.9. quarantinc, isolstion, disinfcclion or decontamineti
Ifycs, spccrry type, placc and dale . ....

(8) Havc any stowaways bc.n found on board? Ycs....... No...... Ifycs,whcrcdid

(9) ls rhcrc r sick animal or pct on board? Ycs No

NElgi In lhc abscnce ofe surgcon, the mastcr should rcSard thc following symptoms as founds for suspecting thc cxistcncc ofa diJcasc of
an inf.chous nalur

(a) fcver, pcrsisttng for s€veral days or sccompEnicd by (i) prostration; (iil dErcascd conscrousn€ss; 0ri) Slandular swclling:
(iv)jaundicc; (v) cough or shortncss of breath (vi) unusuat bl..din8; o. (vii) par-a.lysis

(b) with or withoul fcver: (i) any acutc skin rEsh or cruplion; (ii) scverE vomitinS (othcr thsn sea sickncss); (iii) scvcrc
dianhoca; or (iv) rccuncnt conrrlsions

I hercby dcclarc that thc particula$ and answcrs to $c qucstions givcn in this Dcclaralon of Ilcslth (including th. s.hcdutc) arc truc and
corr€ct lo thc besl of my knowlcdgc and bclicf

Signcd.. . . .

"lI:::l:Tlt"::*::'l'* Y
jorn the ship (ifknown)? .. .................

Date

CounlcrsiSred
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ATT'AC:IINTIINT TO IUODDL OII IIIARITII}fl} DN I,ARATION OT IIEALTII

Nrme

I Statc: 1l; whcthcr tbc p€rson rEcovcrcd, is still i[ or dicd; md (2)
cvacuatcd (including thc namc ofthc port or airport), or was buricd at sc&

Clri!
or

ratirg
Age Sex N.tionelity

Porl, drt.
joined

shiplvcslcl

Nrtur.
of

illn.ss

DrtG of
onset of

sylDptoms

*],*',*
t4 r pon
nlcdicel

1**"'

Dispotrl
of cfla'

Drugs,
mediciDes
or othcr

trcrtment
8fuco to
patient

Commenls
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ANNEX 9

THIS DOCI.IMENT IS PART OF THE AIRCRAF"T qENERAL DECLARATION,
PROMULGA'I'ED BY'I'HE IN'I'I]RNA 'IONAL UIVIL AVIA'I'ION ORGANIZA'I'ION

HEALTH PART OF THE AIRCRAFT GENERAL NBCLINETION,

Declaration oJ Heahh

Name and seat number or function of persons on board with illfresses other than airsickness or the
effects of accidents, who may be suffering from a communicable disease (a fever - temperature
38"C/100 oF or greater - associated with one or more of the following signs or symptoms, €.g.
appearing obviously unwell: persistenl coughingl impaired breathingi persistent diarrhoea; persisrenl.
vomitingi skin rash; bruising or bleeding without previous injury; or confusion of recent onset,
increases the likelihood that the person is suffering a communicable disease) as well as such cases of
illrress discrlrbarked during a previous stop

'1""'

Details of each disinsecting or sanitary treatment (place, date, time, method) during the flight. If no
disinsecting has been carried out during the flight, give details of mosl recent disinsecting

Signature, if required, with time and date

Crew m ber concerned

I Tbis vcrsion of the Airclafl Gonoral Declirntion entcred i o force on 15July2007. Thc full docrunent may be
obtaincd ftom thc wcbsite ofthe lntemational Civil Aviation Organizalion at httpt//www.icao.int.
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APPENDIX I

STATES PARTIES TO THE INTERNATIONAL IIBALTH
REGULATTONS (2005) '

Ilxcept as otherwise indicated, the Inlernational Health Regulations (2005) enlered into force on
l5 June 2007 for the following States:

Afghanistan. Albania. Algeria. Andorra. Angola. Antigua and Barbuda. Argcntina, Armenia.
Australia, Austria, Azerbaijan, Bahamas, Bahrain, Bangladesh, Barbados, Belarus, Belgium,
Belize, Benin, Bhutan, Bolivia (Plurinational State of), Bosnia and Herzegovina, Botswana,
Brazil, Brunei Darussalam, Bulgaria, Burkina Faso, Bfrrundi. Cabo Verde. Cambodia,
Cnmeroon, Conoda, Ccntrnl African Rcpublic, Chad, Chllc, China'?, Colombia, Comoros,
Curgu, Cuuk Islarrds, Costa Risa, C0tc tl'lvoire, Croatia, Cuba, Cyprus, Czech Republic,
Democratjc People's Republic of Korea, Dentocratic R{public of the Congo, Denruark,
Djibouti, Dominica, Dominican Republic, Ecuador, egypt] El Salvador, Equatorial Guinea,
Eritrea, Estonia, Ethiopia, Fiji, Finland, France, Gabon, Gambia, Georgia, Germany, Ghana,
Greece2, Grenada, Gualemala, Guinea, Guinea-Bissau, Guyana, Haiti, Holy See, Honduras,
Hungary, lceland, India (8 Augusr 2007)2, Indonesia, Iran (Islamic Republic of12, Iraq,
Ireland, Israel, Italy, Jamaica, Japan, Jordan, Kazak[stan, Kenya, Kiribati, Kuwait,
Kyrgyzstan, Lao People's Democratic Republic, Latvia, Ilebanon, Lesotho, Liberia, Libya,
Liechtenstein (28 March 2012), Lithuania, Luxembourg, Madagascar, Malawi, Malaysia,
Maldives, Mali, Malta, Marshall Islands. Mauritania, Mauritius, Mexico, Micronesia
(Federated States of), Monaco. Mongolia, Montenegrd (5 February 2008), Morocco,
Mozambique, Myanmar, Namibia, Nauru, Nepal, Netherlands, New Zealand, Nicaragua,
Niger, Nigeria, Niue, Norway, Oman, Pakistan, Palau, Panama, Papua New Guinea,
Paraguay, Peru, Philippines, Poland, Porlugal2, Qatar, Republic of Korea, Republic of
Moldova, Romania, Russian Federation, Rwanda, Saint Kltts and Nevis, Saint Lucia, Saint
Vincent and the Grenadines, Samoa, San Marino, Sao Tome and Principe, Saudi Arabia,
Senegal, Serbia, Seychelles, Sierra Leone, Singaporel Slovakia, Slovenia, Solomon
Islands, Somalia, South Africa, South Sudan (16 April 2013), Spain, Sri Lanka, Sudan,
Suriname, Swaziland, Sweden, Switzerland, Syrian Arab Republic, Tajikistan, Thailand, The
former Yugoslav Republic of Macedonia, Timor-Leste, Togo, Tonga2, Trinidad and Tobago,
Tunisia, Turkey'. Turkmenistan, Tuvalu, Uganda, Ukraine, United Arab Emirates, United
Kingdom ofGreat Britain and Northern Ireland, Unired R{public of Tanzania, United Srares
of Aurerica (18 July 2007)'?, Uruguay, Uzbekistan, Vanuat , Venezuela (Bolivarian Republic
oO. Viet Nam, Yemen. Zambia. Zimbabwe.

I Ar l6 April 2013.
2lndicates that a Stale Party has submitted, to thc Director-Gencra.l of r*HO, documcntation rclated to the

Intcmationol Hcolth Rcgulotion3 (2005), wbich hm bccn circulotcd by thc Dlcctor-Gcncml to oll Mcmbcr Stotca ofWHO 0i
well as to other States eligible to become Panies to the Regulations pursuant to Article ft thereof.
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APPENDIX 2

RESf,RVATIONS ANI)
OTHER STATE PARTY COMMUNICATIONS IN CONNECTION WITH

THE TNTERNATTONAL HEALTH REGUITATIONS (200s) r',

I. RESERVATIONSANDUNDERSTANDINGS

INDIA

I am directed to refer to Rcscrvations in respect of India nrentioned in Annexure-ll to IHR 1969
(Revised upto 1983) tcopy enclosed) and to request you ro nptify thc tollowing Reservations in
respect of India for notification under Article 62 of the reccntly cilculated IHR 2005 :-

ed Reservation to I

l. The Government of India reserves the right to consider the whole territory of a country as
irrfcctcd wilh ycllow fcvcr whencver ycllow fever has been notified under Article 6 and other relevant
articles in this regard of IHR (2005). The Government of lndia rqserves the nght to contlnue to regard
an orco os infcctcd rvith ycllorv fcvcr until thcrc is dcfinitc cvi&nce that yellorv fever infection has
been completely eradicated from that area.
2. Yellow Fever disease will be treated as disease ot Publlc health emergency ot lntemational
concem and all health mersures heing applied presently like disfnsection of conveyance, vaccination
requirements and quarantine of passengers and crew (as may be {equired,) (as per Article 7,9.2(b),42
and relevant annexures) will be continued as has been stipuiated under Annex-ll of IHR-1969
(Revised in 1983),

UNITED STATES OF AMERICA

The Missiory by means of this note, informs the Acting Director-General of the World Health
Organization ttat the Covemment of the United States of America accepts the IHRs, subject to the
reservation and understandings referred to below.

The Mission, by means of this note, and in accordance with Article 22 of rhe Constitution of the World
Health Organization and Article 59(l) of the [HRs, submits the] following reservation on behalfofthe
Govemment of the United States of America:

Tltc Govcttutrcttl uf t]rc Urritcd Slatcs of Arrreriua rcscr vcs tlre right tu assune obligatioru under thse
Regulations in a manner consistent with is fundamental principles of federalism- With respect to
obligations conc€ming the development, stengthenin& and maintenance of the core capacity
requirements set forth in Annex l, these Regulations shall be implemented by the Federal Govemment

i At 16 Ap l2013.

'? 
This App€ndix reproduces the releva parts of lhc cornmunications submin€d by Siates in conncction with the

origina.l adoption in 2005 and entry into force ofthe IHR (2005), which have becn edited by thc Scqctariat ofwHO, or
translations thercot'. l h€re werc no rcjections, rcseFations or oth€r such commqlications submincd within the rcquired p€riod
in connection with the amendrneot to Annex 7 which enter€d into force on I I Jr4y 2016. Copics offte original
communications arc availablc at hftp://www.who.int/ihr.
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or tlis 3tute guvlJnrrcnl3, ur upprupflutc uld rn uccordsncc wlth our Constltutlon, to tl']c cxtcnt thtt lhc
implernentation ofthese obligations comes under the legal lrrrisdiotion ofthe Federal (lovernn'renl. 'l {)
the extent that such obligations come under the legal jurisdiction of the state govcmnrcnrs. thc Fcdcral
Government shall bring such obligations with a favorable recommendation 1tr tlte notice ol thc
appropriale slate authorities.

The Mission, by means of this note, also submits three understandings on behalfofthe Govemment of
the United States of America. The first understanding relates to the application of the IHRS to
incidents involving natural, accidental or deliberate release of chemical, biological or radiological
materials:

In view of the definitions of "disease," "event," and "public health emergency of intemational
concem" as set forth in Article I of these Regulations, the notification requirements of Articles 6 and
7, and the decision instrument and guidelines set forlh in Annex 2, the United States underslands thal
States Panies to these Regulations have assumed an obligation to noliry to WHO potential public
health emergencies of intctttatioual cortcerrt, irrcspcutivv uf urigil ur suututs, wlrctlrcl tlruy irrvulvc tlrc
natural, accidental or deliberate release of biological, chemical or 

ladionuclear 
materials.

The second understanding relates to the application of Article 9 ofthe IHRs:

Article 9 of these Regulations obligates a State Party "as far as practicable" to notify the World Health
Organization (WHO) of evidence received by that State of a publip health risk occurring outside of its
territory that may result in the intemational spread of disease. A]mong other notifications that could
prove to be impractical under this article, it is the United States' understanding that any notification
that would undermine the ability of the U.S. Armed Forces to operate effectively in pursuit of U.S.
national security interests would not be considered practical for pufposes ofthis Article.

The third understanding relates to the question of whether the IHRs create judicially enforceable
private rights. Based on its delegation's participation in the negoliations ofthc lHRs. thc Govcmmcnt
of the United States of America does not believe that the IHRS were intended to creale judicially
enforceable private rights:

The United States understands that the provisions of the Regulations do not create judicially
enforceable private rights.

II. OBJECTIONS TO RESERVATIONS AND UNDI;RS'I'ANDINGS

IRAN (Islamic Republic of)

The Permanent Mission of the Islamic Republic of Iran to the United Nations Offrce and other
International Organizations in Geneva prcscnts its complimenls 1o the World Flealth Organization and
with reference to note verbale No. C.L.2.2007 dated l7 January 2p07 conceming the Reservation and
I-lnderslandings of the Govemmenl of the I )nited Slates of Arherica on the Tnlemalional Health
Regulations (IHR), has thc honor to uonvey the official objection of the Govemment of the Islamic
Republic of Iran to the same Reservation and Understandings, based on the following:

According to the IH& while "States may make reservations to these Regulations", ..such

reservations shall not be incompatible with the object and purpose of these regulations". Furthermore,
in accordance wiflr the IHR, "thc ilrrplelrenl.al.ion oI these Regulaiions shall be guided by the goal of
their universal application for the protection ofall people ofthe world from the intemational spread of
disease".

.\
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The Government ofthe lslamic Republic of lran bclicvcs that. by giving more promincnce to
federalisrn than its obligalions undcr thc IIIR, the reserving Gov(.rnnrcnt atlempls 1o cvarle its drrc
responsibilities and obligations. lhe afbrementioned Governmcrrl. by adopting a selcctive approach,
providcs its statcs with thc option ofcxcmpting lhcmsclvcs fronr full compliancc with thc provisions
of thc IHR. Sincc inrplcnrcrrtatit-rn of thc IHR lurgely dupurrds urr Llrc dcvcluprrrcrrl., s tler rgtl)ellillB ar)d
maintenance of the core capacity requirements set tbrth in Annex l, reservation ol such a gcncral
nature leads to undermining the IHR foundations as well as its lntegrily and universal applicability.
Such reservation is considered to be incompatible with the objecl and purpose of these Regulations
and is, therefore, unacceptable.

Moreover, the understandings and interpretations assumdd by a govemment, too, should not
affect the obligations to be undcrtaken by that govemment and must not be incompatible with the
objecl and purpose oIthe Regulations.

As regards to the first Understanding of the reserving Govfrnment, it must be recalled that the
majority of W.H.O. Member States participating in the IHR negotialions, categorically rejected the
inclusion of the related interpretation within the provisions of the IHR. Their rejections were
prompted to avoid confusion over respective ohligations of the Slate Parties rrnder the IFIR and to
preempl overlapping of the competencies and duplication of work among the relevant
intergovemmenlal organizations or inlemalional bodies. Article 6.1 and 14.2 ofthe IHR address such
conccms.

The second Understanding atlempts to dilute the obligatio4s of the U.S. Government under the
IHR. It is an attempt to place national interests above the lreaty obligations by excluding the U.S.
Armed Forces from the IHR hindings. The rrniversal applicahility oflhe IHR for the prolection ofall
peoples of the world from the intemalional spread of diseases leaves no room for exempting the
American Armed Forces, in particular those operating abroad. Such an exemption could not be
conceded to, taking into account the nature, direction and possible public health consequences of the
U.S. Armed Forces operations. It should be recalled that during IHR negotiations, the majority of
W.H.O. Member States slrongly rejected the above exclusion proposed by the U.S. Govemment. It is,
therefore, in violation of the U.S. obligations under the IHR and is incompatible with the object and
purpose of these re8ulations, to which the Government of the Islamic Republic of Iran strongly
objects.

The Govemment of the Islamic Republic of Iran reiteJates that it does not consider the
Reservation and the two Understandings stated by the U.S. Govemment, as legally binding.

III. DECLARATIONS AND STATEMENTS

CHINAI

l. The Govemment of the People's Republic of China decides that the International Health
Regulations (2005 ) (hereinafter referred to as "the IHR") applies io rhe enrire territory ofthe People's
Republic of China, including the Hong Kong Special Administrative Region, the Macau Special
Adminislralive Region and the Taiwan Province.

2. The Ministry of Health of the People's Republic of China is designated as China's National
Focal Point, pursuant 10 Paragmph I of Article 4 of the IHR. The local healrh administrative
0uthorities ore lhe heolth authoritics respomiblc for thc implcmcntotion of thc IHR in thcir rcspcctivc

I English trarslation provided by the Gove[unent.
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I.iurjsdictions. lhc General Administralion 01 Quallty Supervisio Inspeclion and Quarar rtirrc o1'tlrc
Peoplt's Reprrhlir'of (lhina and its local offices are thc compcfcnt arlhoriTies ol'the points ofentry
referred Io in Article 22 ofthe IflR.

l. fo meet the needs of applying the IHR. lhL' Covemnlent df the People's Republic of China is
revising the Frontier Health and Quarantine Law of the People's Republic of China. It has

incorporated the development, enhancement and maintenance of tfre core capability-building for rapid
and effective response to public health hazards and public health emergencies of intemational concem
into its program of establishing a nalional health emergency respoFse system during the llh Five-year
Plan for National Economic and Social Development. It is formulating the technical standards for the
surveillance, reporting, assessment, determination and notification of public health emergencies of
intemational concem. It has established an inter-agency information-sharing and coordination
mechanism for implementing the IHR. And it has conducted cooperation and exchanges with relevant
states parties on the implementation of the IHR.

4. The Govemment of the People's Republic of China endorses and will implement the resolution
of the 59th World Health Assembly calling upon its member states to comply immedialely, on a

volunlary basis, with provisions of the IFIR considered relevqnl to the risk posed by the avian
inUrrr:nzn and pnndcnric intlrrcnza.

GREECT:,

Reply dated 24,lzntary 2007 to the statement made hy the Repuhlic ofTurkey on 14 December
2006

The Permanent Mission of Greece to the United Nations Office and other Intemational
Organizations in Geneva presents its compliments to the Director General of the World Health
Organization and, with reference to the latter's Note Verbale under ref.no. C.L.3.2007, daled January
17t\,2007, and the Note Verbale enclosed therein ofthe Permanent Mission ofthe Republic ofTurkey
ref. no 520.2012006/BMCO DTll22Ol, daled December l4'h, 2006, has the honour to draw the
attention of the Director General to the fact that the correct title ofthe Montreux Convention regarding
the regime of the straights of the Dardanelles, the Marmara sea turd thc Bospurus is: "TIIe Convention
Regarding the Regime of the Straights signed at Montreux on July z}'t', D36-.

Furthermore, conceming the reference made in the aforementioned Note Verbale of the
Permanent Mission of Turkey to the maritime traffic regulations unilaterally adopted in Turkey in
1998, we would like to remind the Director General that they are ln contravention to the provisions of
the Intemational Law of the Sea, the Monteux Convention and the relevant rules and
Recommendations of the Intemational Maritime Organization adopted on June ln, 1994.

Reply dated 16 April 2007 to the Note Verbale from the Permanent Mission of Turkey dated I
March 2007

A. Firstly, it should be noted that there is no substantive link between the content of the
Turkish statement contained in Note Verbale 520.20IBMCO DT/12201 dated 14u December 2006 and
the new Intemational Health Regulations. In fact, the Turkish statement seeks to elicit tacit acceptance
or recognition of the national regulations, adopted by Turkey, conceming maritime traffic thxough the
Straits.

However, these regulations were adopted unilaterally and were not approved by the
Inlemational Madtime C)rganization or the parties of the Monreux Convention of 1936 which govems
the issue.
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Cottcetttittg its pt'er:isv currtcrrt, Lhc slaterrerrt goes on to asscrt that lurkcy nghtly polnts or.rl

that as far as the implementation of the new International llealth Reglrlations fbr maritinre tralfic in
thc Straits is cotrueutcd, this should be done in accordance rvith tlre provisions of the Montreux
Convention of 1936 regarding the regime ofthe Straits. It is, however, self-evident that the new Health
Regulations do not inJluence the existing intemational regime of qavigation through the Straits, neither
could they do so, as there is no connection of substance between them.

The Turkish statement goes on to assert that the I'urkish Maritime Traffic Regulations of 1998
will also be taken into account. This means that the Turkish Autdorities will enforce the Intemational
Health Regulations subject to certain ill-defined national modifications, which are in fact themselves
in contravention of the intemational obligations Turkey has undenaken under the Montreux
Convention.

Furthermore, the Turkish Authorities reserve the right to also take inlo account any fuflher
revision of their national trafllc regulations, to be adopted in the same unilateral way in the future. In
fact, this would seettt sin)ply tllat, irr so lar as thc Straits are uoncemed. Turkev may implement the
new Inlemational Heath Regulations as it sees llt.

The reference, therefore, to national legislation and to any future revisions of this legislation,
while inelevant to the subject al hand, is nonetheless problematic because it seeks 1o subject
intsmational conventional obligations to national rulcs ond fcgulolions.

B. Furthermore, the Turkish Regulations conceming rraffic in the Straits are themselves not in
conformity with:

The 1936 Montreux Convention: this Convention enshrines full freedom ofnavigation (articles I
and 2) through the Straits without any restrictions whatsoever (apart from sanitary control) and
withont any formalities, irrcspcctivc ofthc kind ofcargo or the timing ofthe transit. Thus, the
Turkish Regulations by. amongst other things. imposing a compulsory reporting system (Reg. 6,
25 and al.) and, particularly, by providing tbr the possibility of the total suspension of tra{fic
(Reg.20) are incompatible with the Montreux Convention.

C. As to the Turkish Note dated l"' March 2007 (Ref. No: 520.20/2007 /BMCO DT/l7l l), the
information contained there in is inaccurate on several points. More specifically, the said Turkish Nore
states:

that the Turkish Regulations "have been put into effect taking into accoul)l Turkey's obligations
and righs arising from the Montreux Convention", whereas the latter contains and rights arising
from the Montreux Convention", whereas the latter contains no provision which authorizes Turkey
tu uxilaterally issue traflic regulations.

The IMO Rules and Regulations: Paragraphs 1.2 and 1.3 foresee that only in the case where a
vessel is unable to comply with the Traffic Separation Scheme do the Turkish Authorities have the
right to temporarily suspend two-way traffic and to regulate the resulting one way traflic. The
IMO Rules and Regulations on no account foresee a total suspension of traffic in the Straits. The
Turkish Regulations, on the other hand, provide for the possibility to completely suspend traffic in
general for a wide variety ofreasons.

The intemstional hw ofthe seo regarding navigation thmugh intcmational straits: such law
encourages cooperation in order to ensure the safe transit of vessels through the StraiS and in
order to protect the environment. The Turkish Regulations, however, were adopted unilaterally, in
contravention of the law ofthe sea and the relevant law oftreaties.
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that 'l'urkey "informed I MO of the safety measures taken in th
consistently refused to officially submit its national regulation

I
{

Straits", whereas Turkey has

to I MO fbr discussion and
cxamination, allcging that it is a matter of exclusive 'lurkish jurisdictio:t

that "...Traffic Separation Schemes and Reporting System... were adopted by IMO togethcr with
some ollrer rules in 1995", whereas only Traffic Separation Schemes were adopted by that
Organization, together with the relevant IIvIO Rules and Recommendations. Thc Rcporting Syslcm
included in the Turkish Regulations was never adopted by IMO.

that "...the maritime Safety Committee of the IMO confirmed at its 71" session that the routing
systcm and the associated IMO Rules and Recommendations... had contributed significantly to an
increase in safety ..." in an attempt to create the impression thqt the IMO is referring to thc'furkish
Regulations, whereas it is only referring ro the measures adopled within the IMO itseli

In the light of the above, Greece considers the statement made by Turkey in its Note Verbale
520.2012006/BMCO DT/lz2Ol dated 14h December 2006 as irrelevant to the Intemational Flealrh
Regulalions, thus having no legal effect as to the latler's implementation. Furthermore, Greece
reilerates the point made in her Note Verbale no. (13 | ) 6395/6/4S I ti8 dated 24 January 200 / as to lhe
imponance of using the correct terminology when referring to intemational instruments such as the
Montreux Convention.

PORTUCAL

Declaration of the Presidency of the Council of the European Union (ELI) on the reservation of
the Government of the United States of America concfrning the Intertrational Health
Regulations

'l he lntemational Health Regulalions (lHR) are a very et'l'ective tool lbr reintbrcing the connecrion
between the surveillance systems and in establishing rapid reaction mechanisms. The EC and its 27
Member States have strongly supported the revised IHR, which recently came into force, and we will
continue this support for the irrrplelnentation ofthe IHR in full anq without restrictions.

The EC and its 27 Member States take note ofthe above mentio4ed reservation and declare that they
understand it to mean tlat, in accordance with the principle that a Party may not invoke the provisions
of its intemal law as justification for its failure to perform its intemational obligations, this reservation
in no way inlends to question the obligations stemming from thg IHR. The EC and is 27 Member
States understand that the Federal Governrnent of the United Statbs of America fully recognises those
obligations and that it will exercise every effort to ensure that the provisions of the IHR are fully
implemenled and given full eflect by the pertinent authorities in the United States of America.

Declarstion ofthe Prenidency ofthe Corrncil ofthe Europeln Union (ELI) on the statement ofthe
Government of Turkey concerning the Itrternational Health Regulations

The EC and its 2/ Member States take note ot'lurkey's intention to implement the provisions of the
I[IR. in accordance with the Convention regarding the regime ofthe Straits, signed al Montreux on 20
July 1936.

The Intemational Health Regulations (IHR) are a very effective tool for reinforcing the conneclion
between the surveillance systems and in establishing rapid reacripn mechanisms. The EC and its 27
Member States have strongly supported the revised IHR, which rdcently came into force, and we will
continue this support for the implementation ofthe IHR in full and wilhout restrictions.
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llrc h,C arrd ils 2/ Mcrrrbcr Statcs understand the desire of the lurkish authorities to respcct tl)cir
international obligations, such as the I\4orrtreu\ ('onvr:nlion r(:far(ling tralllc in the Straits. ln this
respect they would like to rel'er to Article 57 of the lt IR, which povides that States parties recognizc
that the IHR and other relevant intemational agreen)ents should be interpreted so as to be compatible.
The provisions of the IHR shall not affect the righls and obligations ol any State party deriving from
other inlernalional agreements.

Conceming the reference by Turkey to internal legislation wfrich has no direct bearing on the
implementation of the IHR, the EC and its 27 Member States undersland that Turkey will ensure that
the application of its intemal legislation fully respects the letrer anp spirit of the IHR and the regime of
freedom of navigation in the Straits as established by the Montreud Convention.

Declaration of lhe Presidency of the Council of the European Union (EU) on the reservation of
the Government of India concerning the International Health f.egulations

The Intemational Health Regulations (IHR) are a very effective tool lbr reinforcing the connection
between the surveillance systems and in establishing rapid reaction mechanisms. The EC and its 27
Mer))ber States have strongly suppofted the levised lHR. which rdcently canre lnto tbrce, and we will
continue this supporl for the implementation ofthe IHR in full and without restriclions.

The EC and its 27 Member States understand the willingness of the Govemment of India to apply
sfong measures in order to keep the territory of India free ofyellorv fever. The EC and its 27 Member
States recognise tlre challenges in ensuring the surveillance and protection of such a large tenitory,
considering the existence of factors (e.g. presence of aedes) which may facilitate the spread of
contamination.

The EC and its 27 Member States nevertheless expect that this rbservation will be implemented in a

reasonable way, considering the potentially unnecessary interference it could have with intemational
kaffic and trade from the largest part of the geographical territory of the EC in the case of a yellow
fever outbreak in an outermost region of the EU or in a non-Eurdpean part of a Member State of the
EC (e.g. Guyana, nntilles). lhe fact that the Govemment of India considers yellorrv t'ever to be a
notifiablc discasc should not trigger dispropoltionate cotrtrol mcasures.

The commitment of the EC and its 27 Member States lo erSure the rapid and comprehensive
implementation of the IHR will reinforce the measures already lmplemented to maintain the whole
lerritory of the EC free ofyellow fever.

TURI(EY

Statement made by the Republic of Turkey on 14 December 2006

Turkey will implement the provisions of the Intemational Health Regulations in accordance with the
Convcntion regarding the regime of the Turkish Straits, signed at Montreux on 20 July 1936, as well
as by taking into account Turkish 1998 Maritime Traffic Regulations for the Turkish Straits and any
future revisions to be made thereto.

Reply dated I March 2007 to the Note Verbale from the Peimanent Mission of Greece dated
24 Janwry 2007

The Maritime Traffic Regulations for the Turkish Straits have been put into effect taking into
account Turkey's obligations and rights arising from the Montreur Convention. The said Regulations
do not contain any element that is in contravention of intemational law or International Maritime
Organization's (IMO) Rules and Recommendations and are being implemented accordingly.
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'lhc llrr:Asrrres Taken in the Turkjsh Straits in acccrftlance rvith the said Rr:grrlations ar,: ainred al
improving the saf'ety of navigation, human life, cullural and envfronrncntal heritagc. Morcover, the
sattly nrcasures arc necdcd vis-i-vis the iisks arid darrgcrr uf passagc ul- tl)c incieissd riuriibel uf
tanker lralTic in the Strails.

'furkey has duly informed IMO of the safety measures taken in the Straits. Besides, Traffic
Separation Schemes and Reporting System, established within the framework of the 'lurkish Straits
Regulations. were adopted by IMO together with some other rules in 1995.

Furthemrore, the Maritime Safety Committee of the IMO confirmed at its 7l'' scssion on May
1999 that thc routeing system and the associaled IMO Rules and Recommendations relating to lhe
Turkish Straits have proven to be effective and successful and had contributed significantly to an
increase in safety and a reduction ofthe risk ofcollisions.

'l'he'Iurkish Straits Vessel Traffic Services which have been functioning since 3l December
20()3 within thc ltomcwork of thc Montrcux (ionvention, lryl() l{ules and the furkish Straits
Rcgulations, providc traffic arrangcments successfully with high standard lechnical eqLripment and
qualifi ed expert personnel.

Accordingly, the arguments in the above-mentioned Note fr rh" P"-un"nt Mission of Greece
are ttnlottnded and the statement of Turkey registered in our Notri dated l4 December 2006 (Ref. no:
520.20/2006/8MCO DTl12201) remains unchanged and vahd.

Reply dated l8 May 2007 to the Note Verbale from the Pefmanent Mission of Greece dated
l6 April 2007

Thc Pcrmancnt Mission of thc Rcpublic of Turkcy to thc Unitcd Nations OIficc at Gul)cva and
other Intemational Organizations in Switzerland presenls its complimenls to the Director-General of
the World Health Organization (WHO) and with reference to the latter's Note dated 9 May 2007 (Ref.
no: C.L.22.2007) and the Note enclosed therein of the Permanent Mission o[ Grccce daLcd l6 Aplil
2007 (Ref. noi ezsspteOltZ2lAs 783) has the honour to iJform the Direcror-Generat of rhe
following.

The Permanent Mission of the Republic of Turkey would like to underline that the statement
in this Mission's Note of December 14,2006 (lrlo: 520.20/BMCO DTll220l) was a facrual
representation ofthe state of affairs.

Furthermore, the Permanent Mission would like to point ou1 that the argumenls and assertions
raised in the Greek Delegation's above-mentioned Note are unfounded. Turkey's position on the
Maritime Traffic Regulations for the Turkish Straits is also acknowledged by the Intemational
Maritime Organization (lMO) and remains unchanged. In fac1, Twkish Strais Vessel Traffic Services
(TSVTS) cenler is effectively providing traffic information, navigational assistance and fa{fic
organization under the existing regulations to all vessels passing ttyough the Straits.

As 10 the terminolory used when referring to the Monreux Fonvention, rhe Permanent Mission,
with all due respect to the wording of the said Convention, would like to emphasize rhe facr that the
Straits subject ofthe said Convention are the "Turkish Straits", nahely, the "strait ofistanbul" and the
"Strail ofQanakkale".

|f
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IV. DECLARATIONS LTNDER ARTICLE 59, PARAGRAPH 3, OF THE IHR (2005)

TONGA

Following their adoption by the World Health Assembly in May 2005, the Intemational Health
Regulations (lHR) 200.5 rvill errtcr inlo ltrrce orr l5 Jurre 2007.

The Kingdom of Tonga supports lhe important conlribution the IHR 2005 will make to the
strengthening of national and global systems for lhe protection of public health from the spread of
disease.

The Kingdom ofTonga understands that in order lo be effective, the IHR 2005 will need to operate at
various levels within each country, as well as between countries ihternationally and the World Health
Organization. With this in mind, Tonga has, with support from regional partners including WHO,
taken a number of steps to prepare for the entry into force of the new regime. However, it is not
possible to confirm that all the required adjustments will be able to be achieved by l5 June 2007.

Thelefore, on behalf of the Kingdonr of Touga, and in accordance with paragraph 3 of Article 59 of
the IHR 20C15, I declare that the tbllowing adjustmenls may not be completed by June 2007.

The outstanding adjustments are as follorvs:

l. Complete the review of the Public llealth Act 1992 to ensure legislative corrsistcncy wil"h Lhu

3. Various enhancements to border health protection functionp, including improved reporting and
response capacities lbr public health events at lua'amotu AirpQrt and surveillance and control of
vector/reservoir species at Fua'amotu airport and the seaport at Nuku'alofa.

The Kingdom ofTonga is, and will remain, committed to playing its part in the collective actions that
contribute to the protection of public health for all people of thb world. It is my intention that the
outstanding adjustments will be achieved by 3l December 2007, and certainly no later than 15 June
2008.

1

IHR 2OO5;

2. Strengthen existing systems for the regular, national repo ng of notifiable diseases, including
the reporting ofany events ofpotential public health significance, lrrespective of their source;

C
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INDEX TO THE INTERNATIONAL HEAITH REGULATIONS (2005)

Tha -/igure.; reJer to page numbers antl not to articles oJ the Regulalion.s,
as was lhe case in the .first edition.

A
afllr:tcd area 6
affected persons/substances 6
aircraft 6

Health Part of the Aircraft General Declaration 26, 58
airports (see a/so points of entry) I 8

meeting core capacity requiremenls 4l--42
State Party responsibilities l8
WHO certification l8

Annex I (core capacity requirements) 40-42
Annex 2 (decision instrument for the assessment and notification ofevents) 43-46
Annex 3 (model Ship Sanitation Control, Exemption Certificate) 4148
Annex 4 (conveyances/operators, technical requirements) 4{
Annex 5 (vector-home diseases) 50
Annex 6 (vaccination, prophylaxis and related certificates) 52
Annex 7 (vaccination, specific diseases) 54
Annex 8 (model of Maritime Declaration of Health) 56
Annex 9 (Health Part ofthe Aircraft General Declaration) 58
arrival (of a conveyance) 6
authorities (responsible) I I

National IHR Focal Point establishment, access and detai s ll

B
baggage (penonal effects) 6
biological substances, reagents/material for diagnostic purposes 3 I

C
cargo (goods carried by conveyance/container) 6
charyes 27-28

health measures regarding travellers 27-28
items of transport 28

China, declarations and statements (lHR 2005) 62-63
consultation l2

with WHO on health measures l2
conlainer loading area (place/facility for containers) 7, 25
container (transport equipment) 6
contamination (infections/toxic agents on humans/animals/products for consumption) 7
conveyance operator (person in charge of a conveyance) 7 ,21, 49
conveyance (transport vehicle) 7, 49
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cooperation by WHO, intergovernmental organizations/inte
crew (persons on a conveyance, not passengers) 7

ational bodies l5

D
decision instrument, application/defi nition of risks/emergencNes 44-46
decontamination (eliminalion of infecliorrs/toxic agents) 7

departure (act of leaving a territory) 7

deratting (control&illing of rodents) 7

Director-General (of WHO) 7

disease (illness/condition presenting harm) 7
disinfection (control ofinfectious agents) 7
disinsection (control of insects) 7

E
emergencies - see public health risks/emergencies
Emergency Committee 3 l-32

procedure 32
terms of reference/composition 3 I

event (disease/potential for disease) 7
experts, II{R Roster of Expcrts 3 I

F
final provisions 34-39

amendments 34
authentic texts 39
entry into force, period for rejectior/rcservations 3ti-37
intemational sanitary agreements/regulations 36
New Member States of WHO 37
notifi cations hy Director-General 39
rejection 37
relationship with other intemational agreements 35
reporting/review 34
reservations 37-38
settlement of disputes 34-35
States not Members of WHO 39
withdrawal of rejection/reservation 38

Focal Point (national centre for communication with WHO)
free pratique (permission for a ship to enter port) 7

G
goods (tangible products) 7
goods in transit 25
Greece, declarations and statements (IHR 2005) 63-65
ground crossings (points of land entry) 7, 19,29
gound transport vehicle (motorized conveyance for overl

8
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H
health documents 25 -27

ccrtificates ol var:t:inal ion/olher prophylaxis 25

llealth Part of the Aircralt General Declaration 26
N4aritime Declaralion o1- Health 26. -s6

Ship Sanitation C.erliftcates 26 27
health measures (prevention of spread of disease/contamination) 8, 28-3 I

biological substances, reagents/material for diagnostic purposes 3 I

collaboration/assistance 3 0

I
ill person (individual posing a health risk) 8

India, Reservation 60
infection (infectious agcnts in humans/animals constituting health risks) 8

inspection (examination ofareas/items for transport) 8

intergovernmental organizations, cooperation with WHO I 5

Intemational Health Regulations (IHR)
Annexes 1,2 and 3 4048
Charges 27- 28
Declaration under Article 59 para. 3 (2005) 68
Dcclarations and Statements 62 68
Definitions, Purpose and Scope 6 l I
Emergency Committee 3 [-32
Final Provisions 34-39
General Provisions 28-3 I
Health Documenls 25-27
Information and Public Health Response I l-15
National Focal Points (communication with WHO) 8

Objections to Reservalions and Understandings 6l-42
origins I
Points of Fntry 1 8-20
principles of IHR I 0
Public Health Measures 20-5
purpose and scope l-2
Recommendations l6-18
Review Committee 32-34
Revision (preamble) 3-5
Roster ofExperts 3l
States Parties 59
WHO Contact Point (access for communioations) 10

intemational traffic (movement of persons/items across an inlemational border) 8

intemational voyage, conveyances between more than one State 8

intrusion, intrusive (discomfort caused by intimate contacrquestioning) 8

invasion, invasive (puncture/incision of skin or insertion of instruments/foreign material
into the body) 8

Iran, Islamic Republic of, Objections to Reservations and Understandings 61-62
isolation (separation of ill/contaminated persons or affected ilems for transport) 8
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M
Maritime Declaration of Health 26, 56 

I

medical examination (assessment ofpersons by a health worker) 8

N
notifiublc discoscs 43 

l
notifications 12

by Director-General 39
State Party actions in public health risks/emergencies I 2 

|

L
land entry. ground olossings 7, l9

o
objections (to reservations and understandings) 6l-62
Organization/W}IO - see World Health Organization

P
permanent residence (meaning as determined by national larp 8

personal data (information relating to identifiable persons) 8

health measures 30
points of entry (passage for entry/exit of travellers/items for

ground crossings 7, l9
responsibilities of authority I 9-20
State Party obligations 18

ports (seaports for ships) 9, 18

meeting core capacity requirements 41-2
Ship Sanitation (Control ) Certi fi cates 1 8, 26-27
State Party responsibilities l8
WHO certification l8

Portugal 65-66
postal parcel (addressed article/package carried by postaVco
public health measures 20-25

affected conveyances 22
tlealrrerrl. 22

civilian lorries/trains/coaches
at points of entry 23
in transit 21

container/container loading areas 25
conveyance operators 2l
goods in transit 25
inspection of items oftransport 20
shipVaircraft

at points of entry 22-23
in transit 21

) 9, 18-20

r services) 9
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travellers
ilinelary/destirralion 20
medical examination 20
treatment of travellers 24
under public health observation 23

public hcalth observalion lmonitoring henlth stalus oftravellers) 9

public health response 1 5

Stale Party's responsihilities l5
public health risks/emergencies

collaboration by WI lO with State Party l5
defining 9,
determination by Director General l4-l 5

information provided by WHO l3-14
of intemational concem (extraordinary event) 9
State Party actions l2

a
quarantine (restriction/separation of suspect persons/items of transport) 9

R
rer:urrutttrtrdntiotrs I (r-l 8

criteria l6
persons/items of trarrsport l7
temporary, public health emergency l6
temporary/standing recommendations 9

Reservations and understanding 60-62
reservoir (animal, planUsubstance containing an infectious agen| 9
Review Committee 32-34

conduct of business 33
procedures for standing recommendations 33-4
reports 33
terms of reference/composition 32-33

road vehicle (ground transport vehicle other than a train) 9
Roster of Experts (IHR) 3l

s
scientific evidence (level ofproofbased on scientific methods) 9
scientific principles (laws/facts of nature known through scientific methods) 9

Ship Sanitation Control
Certificates 18,26-27
Exemption Certifi cate 47--48

ship (seagoing/inland navigation vessel on an intemational voyage) (see also points of
entry; ports) 9
health documents, Maritime Declaration of Health 26, 56

standing recommendation (advice by WHO for ongoing public health risks) 9, l6
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State Parlies
actions in public health emergencies l2
collaboration/assistance and health measures 30
meeting core capacity requirements 40- 1 I

reporting public health risks to WHO l2
survcillnncc (collcction/collntion/nnal1-sis of public hcalth dntn) I 0 I I

core capacity requirements 4H2
events causing disease spread/traffic interference I I
State Party capacity to report events I I
State Party extension for obligations I I

suspect (persons/items oftransport exposed to a public health risk) l0

T
temporary recommendation (advice by WHO in response to a public health emergency)

10, l6
temporary residence (meaning as determined by national law) l0
Tonga 68
kaffic, intemational (movement of persons/items across an intemational border) (see also

points of entry) 8

travellers (rersons on intenrational voyage) 10,23-24
Turkey, tleularatiorrs arrd stat€nrcn[s 6345, 66-67

U
United States of America, Reservations and understandings 6G-61

v
vaccination certificates 25, 52-53
vector (insecVanimal nansporting an infectious agent) l0
vector-bome diseases 50
verification (confirmation by State to WHO) l0

public health emergency l3
collaboration by WHO with State Party 13

State Party replies to WHO 13

w
World Health Assembly, fifty-eighth 1

World Health Organization 8

IHR Contact Point (access for communications) 10

New Member States of WHO 37
States not Members of WHO 39
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The purpose and scope ofthe lnternational Health Regulations (2005) are"to prevent,

protect against, control and provide a public health response to the international

spread of disease in ways that are commensurate with and restricted to public health

risks, and which avoid unnecessary interference with international traffc and trade'l

Because the IHR (2005) are not limited to specific diseases but apply to new arld ever
changing public health risks, they are intended to have long-lasting relevance in the

rnternatlonal response to the emergence and spread of dtsease. lhe lHl( (2005) also

provide the legal basis for important health docr"rrnents applicable to internation.ll

travel and transport and sanltary protections for the users of ltlternatlonal alrports,
ports, and ground crossings.

This third edition contains thetext of the IHR (2005), the text of World Health Assembly

rcrolution WH458.3, thc amcndcd version of nnncx 7 (corrccrning pcriod of
protection ofvaccination against yellow fever, and validity of related certificates) th.1t

entered into force on 1'l July 20'16, the Health Part of the Aircraft General Declaratiot]

that entered into force on 15 July 2007, and appendices containing an updated list of
States Parties and State Party reservations and other comntunications iu conrtection

with the IHR (2005).

tsBN 978 92 4"158049 6
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The Pubtic service Commission (PSC) has been advertising and re-advertising that position since

then, but the whole process has been statting due to structuraI devetopments and changes brouqht

about by devotution in Kenya's 2010 Constitution.

On why llr Amorh hed not heen aFpointed directl.y as the Oirector General ot Heatth despite his over
77 years of professional health experience. a senior high-ranking officiaL at the health ministry

speaking to Nation said: This has nothing to do with Dr Amoth as a person but with the system. lt
you remember, when the ministry got devotved, it meant that the organisationat structures had to
rlurge so tluL Llle er r[ire governrrlent aligns itself in view of the new Constltutlon.'

CS Nakhumicha, when reorganising the Ministry of HeaLth in Aprit tast year, announced that Dr

Amoth woutd continue holding tlle office in an acting capacity effective April. 19, 2023.

But since PSC has put up the adven for the DG's job again, th€ CS has cl.arified that Or ArrDth is fit to
appty despite stitt being active in office as Acting Director GeneraI of Heatth.

'So we have to advertise for the job. The advert does not exclude Amoth from appLying. I have

1fidence, given the experience he has. He (Amoth) shou[d emerge as the best,' CS Nakhumicha

,.

Forrnerty, Dr Arnoth headed the Department of Health Sector Coordination and lntergovernmental
Affairs before working as a Chief Medical Specialist and Senior Deputy Director of Medical Services

at N4arna Lucy Kibaki Hospital. Nairobi.

ln 2021, h€ was appointed as the Wortd Heatth Organisation (WHO) Executive Board chairperson by

the Union's Health Mlnister, Dr Harsh Vardhan, during the l49th Session ofthe WHO Executive

Board.

Dr Arnoth hol.ds a Bachetor in Medicine and Eachelor in Surgery Degree from the University of
Nairobi (UON), as well as a Master of Medicine in Obstetrics and Gynecotogy from the same

institution.

Additlonatty, he has a Diptoma in HeaLth Systems Management from Gatitee College in lsraeL
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REPUBLIC OF KENYA

PARLIAMENT
THIRTEENTH PARLIAMENT . THIRD SESSTON

APPROVAL HEARING FOR DR. PATRICK OMWANDA AMOTH, NOMINEE
FOR APPOI]ITMEIITTOT}IE POSITTO}I OF DIRECTOR GEIIERAL

FORHEALTH

WHEREAS. Article ll8(lJ[b) of the Constitutron requires Parliament to facilitate public participation and
involvemont in the Iogrslative and other business of parliament and its Committe€s:

ArlD WIIEREAS. the Honourable Speskers of the llouses of Parfiornent received communtcation from
the Cabinet Smretary, Ministry ol Hoalth. submittinS the nsme of th. Mdr Ornrendr Amoth as the
succtssfulcandidote for appointment to the position of Dlrector Genoral for Hellth:

ll0TlllG [lAf. section l6(2J of the Health Act. Cap. 241. requtres that tho nomtne€ bc votted by Parliament
and appointed by the Cablnet Secretary.

AND WHEREAS. followinS receipt ot the nomination. the Speakers of the Houses ol Parliament ref erred the
rnattsr to the Natlonal Assembly 0epartrnental Committes on Health and the Senate Slanding Committee
on Health, respectively. tor the loint conslderaUon of the Commitlees:

lT lS NOIIFIED that in acclrdance with section 6(9) ol tha Publlc Appointments (Parliamentary Approval)
Act. Cap.7F. the Committees invile lnterosted members of tha public to submit any representailons. by
rltlttm strt rn rt! m o.th (AmdrvltrJ, with supporling evidence, on the suitability of the nomime for
appolntment to the position of Directo, General for Health.

The ,ep.esentations may be hand-delivered to the OfBce of thc Chdr of the tlltbnr! ArgmHy and
the offlco of the ctcrt ot th. soa.t., p.o. Bor 41842-oolooo, lleln prllernent Bufldlru, ]tei;obt;
or emailed to Cn@nedltmr[ta9.kg and qlort renatr@grrllarn$t Sg,ho., to be recsived on or befora
Frldey.l9aJuly,2024 at S.fi) prn,
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