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Objective The aim of the present study is to list the published clinical trials on
coronavirus disease 2019 (COVID-19) vaccines, to describe the mechanism of action of
the identified vaccines, and to identify protocols regarding safety, status, and prioriti-
zation of cancer patients for vaccination.

Methods This is a systematic review with a limited literature search conducted by an
information specialist; key resources such as PubMed and websites of major cancer
organizations were searched. The main search terms were COVID-19, vaccination,
cancer, and breast and gynecological cancers.

Results Cancer patients infected with the new coronavirus are at high risk of complica-
tions and death, but we still know little about the risks and benefits of vaccination for
COVID-19 in these patients. In an ideal scenario, all cancer patients should have their
immunization status updated before beginning treatment, but this is not always possible.
Conclusion Patients with breast or gynecological cancers who are receiving treat-
ment or are in the 5-year posttreatment period should be included in the priority group
for severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) vaccination.

Objetivo O objetivo do presente estudo é listar os ensaios clinicos publicados sobre as
vacinas para coronavirus disease 2019 (COVID-19), descrever seus mecanismos de acdo
e descrever protocolos sobre seguranca, status e priorizacdo de pacientes oncol6gicos
para vacinagao.

Métodos Trata-se de uma revisdo sistematica com uma pesquisa bibliografica
limitada conduzida por um especialista em informacdo; bases de dados como PubMed
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e sites das principais organizacoes de cancer foram pesquisados. Os principais termos
de pesquisa foram COVID-19, vacinagdo, cdncer e cancer de mama e ginecoldgico.

Resultados

Pacientes com cancer infectados com o novo coronavirus tém alto risco

de complicacbes e morte, mas ainda sabemos pouco sobre os riscos e beneficios da
vacinacdo para COVID-19 nesses pacientes. Em um cendrio ideal, todos os pacientes
com cancer deveriam ter seu estado de imunizacao atualizado antes de iniciar o
tratamento, mas nem sempre isso é possivel.

Conclusao Pacientes com cancer de mama ou ginecolégico em tratamento ou no
periodo pés-tratamento de 5 anos devem ser incluidos no grupo prioritario para
vacinagdo contra severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2.)

Introduction

The severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) was first identified in December 2019 in Wuhan,
China. On January 12, 2020, the World Health Organization
(WHO) published a series of guidance documents on man-
aging the outbreak caused by this novel virus. Subsequently,
on January 30, 2020, the WHO Director-General declared the
outbreak a public health emergency of international con-
cern, at the highest level of alarm.’

The new coronavirus is part of a family of viruses known
since 1960; the virus is known for the crown-shaped spike
proteins on its surface, which play a critical role in its
infectivity. The new variant underwent a zoonotic spillover,
becoming capable of infecting humans. This phenomenon is
believed to have occurred in a Chinese fish market in the
following pathway: from bats, via pangolins (mammals
found in the tropical areas of Africa and Asia) as the probable
intermediary, to humans.?

According to the WHO, the SARS-CoV-2 is currently
responsible for more than 2 million deaths around the world,
with approximately 100 million confirmed cases.> More than
ayear after its emergence, there are no specific treatments to
change its course. The global population had to adapt to the
disease, medical services had to restructure themselves to
continue treating chronic diseases, and COVID-19 became
the main topic within all specialties as a new variable to be
taken into account in any therapeutic plan.

In this context, vaccines emerged as the main weapon
against the SARS-CoV-2 pandemic. Vaccines are already a
global reality, and understanding the technologies used is
essential for clinical practice and adequate patient
management.

Types of Vaccines

Inactivated Virus

Inactivated virus technology has been successfully used in
several vaccines, such as hepatitis A, polio, and influenza;
these vaccines are produced from viral replication in cell
cultures. The viruses are subsequently inactivated by chemi-
cal or physical agents that render them incapable of replica-
tion. This process reduces the immunogenicity of the
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vaccine, making it necessary to use adjuvants and administer
it in several doses to induce a robust immune response. The
main commercialized vaccines of this type are CoronaVac,
from Instituto Butantan, and Covaxin, from Bharat Biotech.*>

Recombinant Viral Vectors

Recombinant viral vector vaccines use viruses that are
genetically modified to produce a specific protein. In the
case of the SARS-CoV-2, the spike protein interacts with the
angiotensin-converting enzyme 2 (ACE2) receptor and
allows the virus to enter the cell. Several vaccines use this
approach, including the Oxford University/AstraZeneca vac-
cine, which uses a recombinant chimpanzee adenovirus
(ChAd) as a vector; the Sputnik V vaccine, which uses two
different types of recombinant adenoviruses (rAd5 and
rAd26); and the Janssen vaccine, which is still undergoing
clinical trials.”-8-2°

Messenger ribonucleic acid (mRNA) Vaccines
Messenger ribonucleic acid (mRNA) vaccines are the result of
a new technology and acknowledged as one of the most
promising vaccines. A strand of mRNA that encodes a specific
antigen of the virus is used, and the body’s cells use this
information to produce this antigen, which is presented on
the surface of the cells where it is recognized by the body as
“no self”, triggering an immune response mediated by the
antibodies and T lymphocytes. This technology is being used
in the Pfizer and Moderna vaccines.”'? = Table 1 outlines the
main vaccines that are being developed and/or distributed
across the world, their characteristics, advantages, and
disadvantages.

Methods

A systematic review with a limited literature search was
conducted by an information specialist; key resources such
as PubMed and websites of the major cancer organizations
were searched. The main search terms were COVID-19,
vaccination, cancer, and breast and gynecological cancers.
The search was limited to the literature in English language
and was conducted between January 20 and 26, 2021. The
inclusion criteria were original articles from clinical trials of
potential vaccines for COVID-19 and recommendations from
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the main oncology societies. The exclusion criterion was
articles that did not meet the inclusion criteria or had
insufficient data.

Objectives

* To list the published clinical trials on COVID-19 vaccines,
focusing on those that will be used in Brazil;

* To describe the mechanism of action of the identified
vaccines with the aim of understanding their use in cancer
patients;

* To identify protocols regarding safety, status, and priori-
tization of cancer patients for vaccination used by asso-
ciations, organizations, and reference hospitals for the
treatment of cancer patients.

Discussion

Due to the limited number of vaccine doses available, govern-
ments are selecting priority groups for vaccination according
to the risk of infection and/or severity of the disease. One
such group consists of patients with malignant tumors,
including solid and hematological tumors, and those under-
going hematopoietic stem cell transplantation (HSCT), who
are at a high risk of morbidity and mortality if infected with
CoviD-19.""12

Brazil is expected to register 625,000 new cancer cases for
each year of the 2020/2022 triennium according to the
Brazilian National Cancer Institute (INCA). Among these
patients, those with breast and gynecological cancers (cer-
vical, ovarian, and endometrial) stand out. According to the
INCA’s estimate for 2020, these tumors account for 44.8% of
all malignant tumors in women. Due to their high incidence
and the fact that the treatment includes surgery, chemother-
apy, radiotherapy, endocrine therapy, and targeted drugs, the
patients and health professionals have concerns about the
safety and effectiveness of vaccines against COVID-19."3

According to a retrospective cohort study conducted by
the INCA, cancer patients infected with the new coronavirus
are at a high risk of complications and death, probably due to
increased clinical frailty and negative impact of immuno-
suppressive treatments: 14 to 19% of the patients without
cancer versus 18 to 38% of the patients with cancer develop
severe complications in the presence of COVID-19, indicating
the increased likelihood of severe complications in cancer
patients.14 Al-Quteimat and Amer'® found that cancer
patients treated with surgery or chemotherapy 30 days
before being diagnosed with COVID-19 have an increased
risk of developing severe complications from the disease. In
their meta-analysis, Zarifkar et al.'® showed that the risk of
intra-hospital mortality among patients with both COVID-19
and cancer was five times higher than in the group of
patients without cancer, which confirms the unfavorable
disease course in this group of patients. Two other studies
reported increased mortality by COVID-19 in cancer patients
when adjusted for age and sex (hazard ratio, 1.4; 95%
confidence interval, 1.0-2.0)."”-'® Another study reported
an increased risk of mortality among cancer patients under
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50 years of age compared with non-cancer patients of the
same age group (relative risk, 5.01; 95% confidence interval,
1.55-16.2)."

In an ideal scenario, all cancer patients should have their
immunization status updated before beginning treatment. It
is recommended that inactivated vaccines are administered
2 weeks before the beginning of treatment. Attenuated
vaccines should be administered 4 weeks before treatment,
not only for safety but also to ensure adequate production of
immunoglobulins. However, immunization is often neces-
sary while receiving immunosuppressive drugs. Inactivated
vaccines do not present an increased risk of adverse events to
immunosuppressed patients. Therefore, these vaccines
should be administered, and a second dose may be needed
after the treatment has ended to ensure an appropriate
immune response. Attenuated vaccines (Bacillus Calmette-
Guérin [BCG]; rotavirus; oral polio [OPV]; yellow fever;
measles, mumps, and rubella/varicella[MMR/MMRV]; chick-
enpox; and herpes zoster) should not be given during
immunodepression. In cases of moderate immunodepres-
sion, the physician responsible for the clinical and epidemi-
ological evaluation determines whether yellow fever, MMR,
MMRYV, chickenpox, and herpes zoster vaccines should be
administered. It is important to emphasize that the immu-
nization of close contacts, family members, cohabitants, and
health professionals responsible for the patient’s care
(according to the schedule for their age group) is essential
to reduce the transmission of the virus to cancer patients.'®

To date, there is no report of a live-attenuated virus
vaccine available for wuse in Brazil. The Oxford
University/AstraZeneca vaccine consists of an adenovirus
vector that has no ability to replicate. CoronaVac is classified
as an inactivated virus vaccine, and the Pfizer/BioNTech
vaccine uses mRNA technology to stimulate immune re-
sponse. Therefore, these vaccines should not pose a risk to
immunocompromised patients, and, from the outset, the
only specific contraindication would be hypersensitivity to
any of the components of the vaccines.?’

However, the clinical trials that were conducted did not
include cancer patients. Therefore, some issues should be
addressed:

» Because RNA vaccines are delivered as lipid carriers, they
can accumulate in solid tumor tissues. In addition, ab-
sorption of the material by these tumors may reduce the
efficacy of this type of vaccine.?’

» Patients in maintenance therapy (rituximab, tyrosine
kinase inhibitors) may have reduced response to
immunization.??-24

» For patients undergoing chemotherapy, it is not yet
known if immunization should be given at the time of
cytotoxic drug administration or between cycles. The high
variability of available regimens makes it difficult to
determine the optimal timing, which remains
controversial.22724

* Patients receiving checkpoint inhibitors may experience
an exacerbated immune response, associated with an
increased risk of adverse events. For safety, the vaccine

Vol. 44 No. 6/2022 © 2022. Federagdo Brasileira de Ginecologia e Obstetricia. All rights reserved.

605



Laporte et al.

606 COVID-19 Vaccination for Cancer Patients

‘syuaned
pasiwoidwodounuiwi ul
Pa312113531 SI SUIDIBA PIOJXO
BJ3UIZBIISY JO IsN

Juauyeal} Adessyjowayd
Jo Aep ay3 buipione 324>
9y3 Jo pua ay3 1e A|qetasaud
pasn aq pjnoys sio3qiyul
9/¥M@D pue aWwoseal0ld
*suofd1sal bunwn

SABY J0U Op S103IqIyul
d¥Vd pue aseup| uiaold

(512949 3pIs auiddeA
ysi pasealdul Jo porad)
uoljeudIeA 1334e ABp pIE
10 puz uo Adesayjowayd
10 Adesayjounwiwl proay

saudeA
PI0JXQ-23UdZRIISY
puB U23INOIg-13Zlyd
woJ4 PaUILIGO UOIJEWLION]|

SUOIIeAIISqQ

sjuaned

130Ued Ul Ajijeyiow

pue Ajipiqiow pajejal
-61-PIA0D PIsEaU| "SIA

*sjuaned

193ued ul Ajije3iow

pue Ayipiqiow pajejal

-6 1-AIAOD Pasealdu] "sap

*s1edk g 1B

ay3 ur Jowny pijos jo A103s1y
10 ‘SI0WN} PIjOS PIdUBAPE
‘(3seaSIp dAIIIE YIM 10
Adeiayjowsaypd buiaiadal)
siowny d160j0jeWaAY YIM
sjuaijed uj Ajjedadsa ‘sap

*sise3se}aw Jo aduasald
10 uoped0| 03 Buipiodde
jou 3be Aq azijuiold "S9A

‘paziyuoud

jou ale Adesay) aunopua
19pun sjuaned IAd

Aq dnoib Ajuoud 3/q| “seA

Aysoud uoneupoep

AK1abins
1914 S}a9M ¢
PapuUIWILW0IAL
S| uoljeudIeA

‘A1abins
910J9q S}PaM ¢
papuawwodal

SI UOIJBRUIDDBA

Awoydaua|ds

J0 sased

u; suopdasx3
*SUOI3D113Sal
INOYIM pased]d

‘swojdwAs
aupdeA ayy
asnedaq Asabuns
ay3 jo Aep ayy uo
9jeuddEA JOU 0

A13bing

*$31094J9 apIs
pue asuodsal audeA
Y3IM 9doualajiaul
J03Isiy "paied|d

‘uepisAyd

9y} yum passnosip

9Q p|noys uofjeuIeA
104 Buiwny jewndo
9Y3} ‘I9ASMOH *paled|d

'$350D UBY}
1938316 3ue Syauag
*suof3dLi3sas bujwiy

oYM paled|d

RERL
yb1amino syyauaq ay|
*SSDUIAIIIDYD SUDIBA
ul uordNPal [eUI0

Adesayy
40 11B)S 3Y) 31043q
syaam z *3|qissod 4|

130113591
InoyIMm palea|d

‘lewou

3Je S3UN0d poo|q
papinoid ‘uonoiisal
noym paltes|d

Adessyjounwiwy

‘syuaned
pass-aiddnsounwiun

Ul 3SOP JUIIIBA PUOIIS B
10} Paau 33 JO UIPIAD
ou sl 913y "pasea|)

HUCT RIS
InoyUM palead|d

*UOIJBUIDIRA
Ae[op 03 papuaLIWIOdal S|
1| "uoieUPIEA 03 dsuodsal

aunwiwi 3y} dnpas Aepy

sp10d1310)

HUCTBITAEEY]
IN0YIM patea|)

SUoNdLISAI
InoyIM patea|d

‘lewJou ale syunod poojq
papiroid ‘suonduisal

oYM pales)

Adesay) pajabiel

SUoN2IIISAI
INOYUM paled|)

(sjuaned oi3eyseraw-uou
Aq A]SAISnpxa pasn usym
Ajioud e jou) suopdLysal

INOL3IM palted])

*SUOIYDIIISAL
noylIm paieapd

Adesayj surnopug

*SSIUIAIIDYD
aupdea

ul uofdNpPal
[enual04
‘BJEPp 3|qe|iene

03 buipiodoe ajes

*sU0Id1ISal
INOyIM paled]d

INoyIM paled]d

Adesayjoipey

"JUdWIIBAL Y] JO RIS
9y3 31043q Ajqetayaid uanib
3q p|noys Inq ‘pated]dy

‘papuawiwodal si uepisAyd
3y3 Y3IM UOISSNISIp

V "judwiealy Jadued buunp
SSAUIAIIIDYYD dUIDIBA

Ul UOIIDNPAI [BI3UBIOJ "Bl
a|qe|ieae 03 buipiodde ajeg

‘uenisAyd

943 Yym passnosip

9Q p|noys uoljeuddeA
104 Buiwiy jewndo
93U} ‘I9ASMOH "paled|d

-uenisAyd ayp

Y3im uopieuddeA soy buiwn
3594 3y3 SSNIsIp pjnoys
juanied ayy ‘pajlels Apeasje
SBU JUIWIIRI] J| “JUBWIRL
9y} Jo 1e3s 9y} 210j3q SI
Buiwn uoneupdea jewndo

uawieas; buunp
uopjeudeA jo buwn
Jewndo a3 Jo dUIPIAS
0u S| 313y ‘SUOoMDIIISaL
nowyim pates|y

‘uop3a|dwod Jeau s

19138 33 JI USR] Y}
JO pua 3y Ja14e Jo ‘poriad
Jipeu 3y} wouy jiede sey
‘s912A> UdaMIaq ISOP 35414

BUETIEEETY
buinp uoneupdea jo
Buiwn jewndo jo aduapine
0u S| 313y SUOIIdIIISal
noym pales|)

uaunean)

Adesayjowsayd jo Aep ayy
ploay “(3]243 a3 jo pu?d)
WINWIXeW 3y3 0] PaI3A0I3l
9ABY| SJUNOD POO|q UBYM

Adesayjowayd 21x03034)

eibojooup
op edia|iselg
apepanos

(7 BAHPWY
40 S193Ud)
JuawWieal) 19dued)

gz 191ud) 19due)
uosapuy dn

gz N
|2.1easay I9due)

2 ABojoduO
|eJIPaN 10}
A32p0s ueadoing

£z 191U
135ue) buriayiey
UBO|S |BLIOW

2z HomIaN
190U
anIsuayaidwod
|euoneN

*193U) 1dUED)
obiewe) Hy

(114

|0d0301d

mucm_umn_ l9dued JO juawileal] ayj 10j S19juad 9duUalajal pue suoljeldosse ujewl 9y wolj suoljepuswilioday ¢ ajqer

Vol. 44 No. 6/2022 © 2022. Federagdo Brasileira de Ginecologia e Obstetricia. All rights reserved.

Rev Bras Ginecol Obstet



should be administered on the same day as the treatment,
so that, if necessary, patients receive care and do not have
to return to the healthcare service.??~24

» Regarding patients who undergo surgery, it is difficult to
distinguish between potential reactions to the vaccine
and the organic response to the trauma caused by
the surgery. It should be noted that a rise in temperature
(38°C) is a common reaction to vaccination and may be
confused with postsurgical infection. The recommenda-
tion is to perform the immunization approximately
2 weeks before any surgical procedure.??~%4

* Vaccination does not exclude the need for social distanc-
ing and precautionary measures on the part of the patient
and cohabitants.??-%4

=Table 2 outlines the recommendations on Sars-CoV-2
vaccines for each therapeutic modality of the main associ-
ations and reference centers for the treatment of cancer
patients.

Conclusion

Although the evidence regarding the safety of Sars-CoV-2
vaccines in cancer patients is limited, the increased risk of
morbidity and mortality of the disease in this group, the
well-documented benefit of a vaccination plan for cancer
patients, and the theoretical rationale of the mechanism of
action of the vaccines already available are sufficient for
prioritizing patients with breast or gynecological cancers
who are receiving treatment or are in the 5-year posttreat-
ment period for SARS-CoV-2 vaccination. Urgent and effec-
tive public policies are needed for this vulnerable group of
patients; patients who remain disease free after 5 years
should be included in their respective age group for vaccina-
tion prioritization. We emphasize that due to the scarcity of
data, these recommendations may be modified as new
evidence comes to light.
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