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The SARS-CoV-2 vaccination campaign in Brazil
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Abstract This paper reflects on the vaccination
campaign against COVID-19 in Brazil in light
of the consideration of scientific evidence in the
decision-making process. Brazil has one of the lar-
gest and most complete vaccination programs in
the world, the National Immunization Program
(Programa Nacional de Imunizagbes or PNI).
Unfortunately, in the current context, with the
political interference of the federal government,
the PNI lost its role in conducting the vaccination
campaign against COVID-19. Despite being a
vaccination campaign with a lot of potential and
one of the most accepted by the population among
countries in the world, it presented many problems
and left several gaps in the Brazilian scenario. In
this sense, it is essential that the quality scientific
evidence produced during this period can guide
a constant remodeling of the vaccination strate-
gy. Four points deserve to be highlighted: 1) the
interval between doses; 2) the interchangeability
between vaccines; 3) vaccination in children and
adolescentes; and 4) the need for better eviden-
ce to define the vaccination strategy in certain
groups and age groups.
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Introduction

The pandemic generated by SARS-CoV-2, de-
creed by the World Health Organization (WHO)
on March 11, 2020, brought enormous needs for
a speedy production of knowledge in the glo-
balized world and in looking at health needs.
Uncertainties regarding the transmission type,
the spread rate speed, and the high fatality rates
among the most vulnerable groups have become
significant challenges in combating the pandem-
ic.

Non-pharmacological measures have been
established worldwide to contain the virus circu-
lation and reduce its transmission while waiting
for the development of safe and effective vac-
cines. Some non-pharmacological measures are
the use of masks, social distancing, hand hygiene,
room ventilation, extensive COVID-19 testing,
lockdowns and border closures', and broad im-
plementation of active Epidemiological Surveil-
lance measures, such as active identification of
infection sources, adequate testing, and contact
control. All these measures are still encouraged
by the WHO?.

Faced with the health crisis in Brazil and the
slow pace of the vaccination process throughout
2021 (less than 25% of the population immu-
nized with two doses or a single dose in the first
six months of the campaign)?®, non-pharmaco-
logical measures, testing, and contact monitoring
were crucial measures to contain the virus. While
countries such as New Zealand and other Euro-
pean countries controlled the pandemic early by
carrying out mass testing campaigns, tracking
confirmed cases and their contacts, and using
measures such as lockdown and border closure?,
in Brazil, denialist beliefs disseminated by the
Federal Government led to low adherence to iso-
lation measures, devaluation of mask use, low
testing and contact screening, resulting in one of
the worst epidemiological curves in the world,
with a high moving average of cases and deaths
for an extended period, making the country the
third in the absolute number of registered cases
and the second in the ranking of deaths from the
disease globally®. Thus, the denialist posture that
permeated the more than twenty months of the
virus in the country and the lack of incisive con-
trol and uniformity in addressing the pandemic
resulted in the population’s hesitation in adopt-
ing control measures, hindering the containment
of contagion risk behaviors.

The health crisis setting persisted on the ar-
rival of vaccines due to the lack of federal po-

litical support for this pharmaceutical measure,
which promoted a disorganized vaccination
strategy in the country at the national level®. Ad-
ditional events were the exacerbated health crisis,
the decreased adherence to non-pharmacological
measures to contain and block transmission, and
the delayed vaccination, with only 22.8% of the
population vaccinated with two doses or a single
dose of the vaccine and 52.9% with the first dose
of vaccine’ in the first six months of the cam-
paign. We should remember that, in November
2020, European countries with more than 80% of
vaccinated people once again faced a significant
elevation in cases, especially with the arrival of
the Delta variant, which makes it essential to pay
attention to vaccination against SARS-CoV-2.

From this setting, we present a descriptive
situation about the vaccination campaign against
COVID-19 in Brazil, pinpointing the principal
errors of this process per the current scientific
evidence.

The PNI and the first steps of the
vaccination campaign against COVID-19
in Brazil

Brazil has one of the largest and most com-
plete vaccination programs globally as an inte-
gral part of the Brazilian Unified Health System
(Sistema Unico de Satide [SUS]). Since its creation
in 1973, the National Immunization Program
(Programa Nacional de Imunizagées [PNI]) has
been instrumental in significantly curbing cases
and deaths from vaccine-preventable diseases.

Although the use of vaccines in the country
dates back to 1804, with the introduction of the
smallpox vaccine, the consolidation of the PNI,
based on the legacy left by the Smallpox Erad-
ication Campaign, was fundamental for elimi-
nating poliomyelitis and urban yellow fever and
reducing other infectious diseases and fighting
against the HIN1 pandemic. Thus, the PNI con-
tributes decisively to increasing life expectancy
in the country”®. Unfortunately, within the cur-
rent government, with the lack of investments in
the SUS and the neglect of fundamental public
health policies, the PNI has lost its leading role
in the vaccination campaign against COVID-19.
While having a campaign with enormous poten-
tial and one of the best responses from the local
population globally, the Brazilian strategy was
ridden by several problems and left several gaps
in the vaccination process against COVID-19.

The government had many setbacks and
clashes related to the vaccine and the vaccina-



tion process. Since the onset of the pandemic,
in mid-2020, the Federal Government created
diplomatic crises with China and India, the larg-
est global producers of active pharmaceutical
ingredients, which impacted Brazil’s ability to
produce vaccines®. The two largest Brazilian vac-
cine-producing institutions, the Butantan Insti-
tute, responsible for the CoronaVac, and Fiocruz,
for AstraZeneca, were deeply affected. In 2020,
the Federal Government could have ordered
200 million doses from the COVAX facility, the
World Vaccine Alliance formed by 165 countries
that sought to ensure their vaccines, but it re-
fused to be part of this coalition and, at the last
minute, joined the group ordering only 42.5 mil-
lion doses, not enough even for priority groups.
Pfizer offered to sell 70 million doses of the vac-
cine, and the government never responded to the
company’s repeated queries'. In October 2020,
the then Minister of Health, Eduardo Pazuello,
announced the purchase of 46 million doses of
CoronaVac but was disallowed by the President
of the Republic and suspended the purchase!'.
The Ministry of Health also did not sign a con-
tract with Janssen in 2020, even with the com-
pany stating that Brazil would be a priority for
the delivery of vaccines as it hosted phase 3 of
the clinical trial’®. As of December 2020, Brazil
had only established an agreement with Astra-
Zeneca to transfer technology to Fiocruz'?. Thus,
the weakening process of the National Immuni-
zation Program during the COVID-19 pandemic
in Brazil is evident in this context.

The advance of the vaccination campaign
in Brazil and the use of scientific evidence

Making decisions in the management of
health services is not a simple task. Faced with
moments in which knowledge is lacking for de-
cision-making, or there is sufficient knowledge,
but decisions are not taken in due time, and
those in which decisions are necessary even in
the face of scarce evidence, the decision-making
process in health issues is very complex’’. From
the 1970s onwards, the use of scientific knowl-
edge began to inform decision-making in for-
mulating and implementing public policies™.
Since then, a growing interest in ensuring the
development of scientific knowledge-informed
policies’ has been observed in health, which is
because evidence-based health policies improve
the performance of the public health system and
avoid inequalities arising from poorly formulat-

ed policies'.

We know from these premises that the Na-
tional Immunization Program did not operate
per its potential during the COVID-19 pandem-
ic. In this sense, although the technical staff used
quality scientific evidence in the decision-mak-
ing process, the country’s political actors took
political decisions that disregarded all these as-
pects. Despite the setbacks, vaccination has cur-
rently escalated, and CoronaVac, AstraZeneca,
Pfizer, and Jansen doses have been distributed
and applied in the country, and Brazil exceeded
the vaccination coverage in the United States.
However, had the management of the pandem-
ic been streamlined and the due priority given
to vaccination, the nation could have started to
face this pandemic in 2021 with 316 million dos-
es sufficient to vaccinate 78% of the population,
and 75% of Brazilian lives lost to the COVID-19
virus could have been saved".

Besides the inefficient and incompetent pur-
chase of vaccines, the lack of organization and
political decision interfered with the frustrated
purchases of vaccination campaign inputs, with
no planned purchase of high-precision syring-
es, which avoids wasting vaccine doses. In the
process of investigating the problems of feder-
al management in dealing with the pandemic,
the Senate Parliamentary Inquiry Commission
on COVID-19 pointed out issues such as mis-
guided choices and suspected vaccine purchase
overpricing. Many mistakes were made since the
onset of the vaccination campaign — and some
persist today — associated with inertia and slow
decision-making, the inability to correspond in
real-time to information provided by emerging
scientific evidence. It is crucial to look at this
evidence to strengthen and step-up vaccination
against COVID-19 in the country.

Some issues drew attention during the vac-
cination process. These include information to
the press of priority groups with defined phases
and, later, the withdrawal of phases and creating
a large priority group consisting of almost 78
million people. Furthermore, the late vaccination
of pregnant and postpartum women in a coun-
try with eight out of ten maternal deaths from
COVID-19 globally was started and then stopped
by a single case of severe side effects. Contrary
to scientific evidence, this fact removed preg-
nant women from the groups to be vaccinated,
including later only those with comorbidities,
causing a delay of more than two months before
the vaccination of this group was resumed. In a
short space of time, these changes enabled states
and municipalities to define their priorities and
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ended up generating misalignment and lack of
coordination between the Federal Government,
states, and municipalities in the established vac-
cination strategy'®'.

It is the first time since the creation of the PNI
that an information campaign is not preceding
an extensive vaccination campaign on vaccines,
the need to vaccinate priority groups, and vacci-
nation-linked adverse events. Also, problems in
the organization of the work process and logistics
of the vaccination campaign, including lack of
team training and coordinated and transparent
communication, are notorious and negatively
influenced the population’s vaccination process
and the quality of work of the responsible health
professionals. We have vaccines with different in-
tervals and possible adverse events. There was no
clear training and guidance for health profession-
als in a centralized and coordinated way, which
led to vaccine administration errors, sometimes
making the population feel insecure about get-
ting vaccinated.

Moreover, even with the large amount of
quality evidence produced in the period since the
onset of the Brazilian vaccination campaign, this
information was not used timely, which would
have been fundamental to reshaping our vacci-
nation strategy, accelerating campaign benefits,
and better informing and protecting citizens.
Four points deserve to be highlighted among
the remodeling actions: dose intervals, vaccine
interchangeability, adolescent vaccination, and
the need for better evidence to define vaccination
strategy in specific age ranges and groups.

As for the intervals between doses, we point
out that the evidence regarding the impact of
new variants on existing vaccines increased
throughout 2021. In a UK study, investigators
showed that the Delta variant decreases the vac-
cine’s efficacy mainly in people who received
only one dose?. Furthermore, the efficacy against
symptomatic disease decreased to approximately
33% for people with only one dose, with high ef-
ficacy of around 88% with both doses. Therefore,
extending the interval from the one approved by
the vaccine manufacturer leaves people vaccinat-
ed with only one dose more susceptible. Also, the
fewer people vaccinated with the second dose,
the greater the probability of keeping high viral
circulation and, thus, the greater the likelihood of
variants emerging that could bypass the vaccines.
Due to scientific evidence, some countries, in-
cluding Portugal and the United Kingdom, have
reduced the AstraZeneca (AZ) vaccine interval to
eight weeks. Most of the most advanced coun-

tries in the vaccination campaign throughout the
first half of 2021 administered the Pfizer vaccine
as recommended by the manufacturer, with an
interval of 21 days between doses.

Countries including Canada, England, and
other European nations have used heterologous
vaccination schedules as a public health pro-
gram regarding vaccine interchangeability?'. Ev-
idence indicates that such mixed or combined
COVID-19 vaccination regimens can trigger im-
mune responses more robust than two doses of a
single vaccine?, while simplifying immunization
efforts for countries facing fluctuating stocks of
multiple vaccines®. Studies have been published
on the efficacy of homogeneous versus heteroge-
neous regimens. In Germany, boosting heterol-
ogous vector-mRNA induced a strong humoral
and cellular response with an acceptable reacto-
genicity profile?. In Spain, in a study with 676 in-
dividuals, researchers showed that a second dose
of Pfizer in people vaccinated with AZ induced a
robust immune response with an acceptable and
manageable reactogenicity profile®.

Brazilian researchers should conduct popula-
tion studies with the vaccines used in the coun-
try, including CoronaVac, to define the safety,
infection rate, hospitalization, and death of each
combination and, to this end, the Science and
Technology Secretariat of the Ministry of Health
and the Ministry of Science, Technology, Innova-
tions, and Communications should open public
notices for research funding in these areas.

We should also turn our attention to the vac-
cination of children and adolescents. An essential
point in this discussion was the approval by AN-
VISA of the Pfizer vaccine for adolescents aged 12
years and over and, recently, of the vaccination of
children aged 5 to 11 years by the same company.
Although vaccination of children and adolescents
has become imperative due to the significant
number of deaths and hospitalizations in this last
age group, the government has acted promptly in
favor of denialist groups. Vaccination in these two
groups is vital to protect them and help reduce
viral transmission and contribute to collective
immunity, ensuring a safer return to face-to-face
classes®.

Conclusion

Vaccination is a group strategy, and better orga-
nization based on the best available scientific ev-
idence will be required to continue curbing cases
and deaths and avoid the possible transmission



of new strains in the country. In this sense, the
Brazilian vaccination strategy needs to join with
science. We should also be aware of how other
vaccination programs worldwide are organizing
their campaigns according to the specifics of each
vaccine available. In this sense, the PNI must ur-
gently evaluate new paradigms for the vaccina-
tion campaign with the newly generated scien-
tific evidence and, mainly, communicate updated
changes to society, establishing greater vaccine
confidence.

Collaborations

EL Maciel, M Fernandez, and KC Batista par-
ticipated in the conception and design of the
manuscript and drafting the paper. D Garrett, C
Domingues, L Kerr, and M Dalcomo participated
in drafting the paper and approved the version to

be published.

The Brazilian PNI has always been a leader in
the Americas, introducing vaccines into the Vac-
cination Calendar to address public health prob-
lems regarding vaccine-preventable diseases, es-
pecially in a pandemic, when the population is at
imminent risk of illness and death. In this sense,
we should seriously continue to assist the Ministry
of Health’s immobility in decision-making timely
and, often, acting in a way that confuses the pop-
ulation. We should strategically strengthen the
PNI to protect the population until COVID-19 is
effectively controlled in our country.

References

1. World Health Organization (WHO). WHO Director-
General’s Opening Remarks at the Media Briefing on
COVID-19 [Internet]. 2020 Mar 11. [cited 2021 Aug
13]. Available from: https://www.who.int/director-
general/speeches/detail/who-director-general-s-ope-
ning-remarks-at-the-media-briefing-on-covid-19---
11-march-2020

2. World Health Organization (WHO). Coronavirus
disease (COVID-19) advice for the public. [Internet].
2021. [cited 2021 Aug 13]. Available from: https://
www.who.int/emergencies/diseases/novel-coronavi-
rus-2019/advice-for-public

3. Gl. Mapa da vacinagio contra COVID-19 no Brasil.
[acessado 2021 Ago 13]. Disponivel em: https://espe-
ciais.gl.globo.com/bemestar/vacina/2021/mapa-bra-
sil-vacina-covid/

4. Cousins S. New Zealand eliminates COVID-19. Lan-
cet 2020; 395(10235):1474.

5. Asano CL, Ventura DFL, Aith FMA, Reis RR, Ribeiro
TB. Mapeamento e andlise das normas juridicas de
resposta a Covid-19 no Brasil. 2021 (Relatério de pes-
quisa — Cepedisa). [acessado 2022 Jan 07]. Disponivel
em: https://static.poder360.com.br/2021/01/boletim-
direitos-na-pandemia.pdf

Nel
w
w

TT0T 956-156:(€) LT @AIID[0D) PNES X9 BIOUID)



Nel
wu
=)}

Maciel E et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Domingues CMAS. Desafios para a realizacio da
campanha de vacinagao contra a COVID-19 no Bra-
sil. Cad Saude Publica 2021; 37(1):e00344620.

Brasil. Ministério da Saude (MS). Secretaria de Vigi-
lancia em Satde, Departamento de Vigilancia Epide-
miolégica. Programa Nacional de Imunizagoes (PNI):
40 anos. Brasilia: MS; 2013.

Teixeira AMS, Domingues CMAS. Monitoramento
rapido de coberturas vacinais p6s-campanhas de va-
cina¢do no Brasil: 2008, 2011 e 2012. Epidemiol Serv
Saude 2013; 22(4):565-578.

Temporao JG. O Programa Nacional de Imunizagoes
(PNI): origens e desenvolvimento. Hist Cienc Saude
2003; 10(Supl. 2):601-617.

Maciel E, Domingues C, Kerr L, Garrett D, Fernan-
dez M, Dalcomo M. Vacinagdo contra COVID-19 no
Brasil. Rede Brasileira de Mulheres Cientistas 2021;
Nota Técnica 4. [acessado 2021 Ago 13]. Disponivel
em: https://mulherescientistas.org/wp-content/uplo-
ads/2021/05/Nota-Tecnica-4-Vacinacao.pdf

Tralli C. Ministério anuncia compra de 46 milhdes
de doses da vacina CoronaVac e diz que imunizagao
comega no 1° semestre de 2021. GI Sdo Paulo. 2020.
[acessado 2021 Ago 13]. Disponivel em: https:/
gl.globo.com/sp/sao-paulo/noticia/2020/10/20/go-
verno-federal-anuncia-que-vai-comprar-46-milhoes-
de-doses-da-vacina-chinesa-em-parceria-com-o-bu-
tantan.ghtml

Agéncia Fiocruz de Noticias. Fiocruz divulga con-
trato de encomenda tecnoldgica com a Astrazeneca.
2020. [acessado 2021 Ago 13]. Disponivel em: https://
portal.fiocruz.br/noticia/fiocruz-divulga-contrato-de
-encomenda-tecnologica-com-astrazeneca

Paim JS, Teixeira CE Politica, planejamento e gestdo
em satde: balango do estado da arte. Rev Saude Publi-
ca 2006; 40(Esp):73-78.

Barreto JOM, Souza NM. Making progress in the use
of health policies and practices informed by evidence:
the Piripiri-Piaui experience. Cien Saude Colet 2013;
18(1):25-34.

Langlois EV, Becerril Montekio V, Young T, Song K,
Alcalde-Rabanal ], Tran N. Enhancing evidence infor-
med policymaking in complex health systems: lessons
from multi-site collaborative approaches. Health Res
Policy Syst 2016; 14(1).

Ramos MG, Silva EN. Como usar a politica informada
por evidéncia na sadde publica. Satide Debate 2018;
42(116):296-306.

Hallal PC. SOS Brazil: science under attack. Lancet
2021;397(10272):373-374.

Brasil. Ministério da Saide (MS). Secretaria de Vi-
gilancia em Sadde, Departamento de Imunizagio e
Doengas Transmissiveis, Coordenagio Geral do Pro-
grama Nacional de Imunizag¢oes. Plano Nacional de
Operacionalizagio da Vacinagao contra a Covid-19—1°
edi¢ao. Brasilia: MS; 2020.

Brasil. Ministério da Saide (MS). Secretaria de Vi-
gilancia em Sadde, Departamento de Imunizagio e
Doengas Transmissiveis, Coordenagio Geral do Pro-
grama Nacional de Imunizag¢des. Plano Nacional de
Operacionalizagio da Vacinagdo contra a Covid-19 — 2°
edi¢ao. Brasilia: MS; 2021.

20.

21.

22.

23.

24.

25.

26.

England. Public Health. SARS-CoV-2 variants of
concern and variants under investigation in England.
Technical Briefing 15. 2021. [cited 2021 Jun 1]. Dispo-
nivel em: https://assets.publishing.service.gov.uk/go-
vernment/uploads/system/uploads/attachment_data/
file/993879/Variants_of_Concern_VOC_Technical_
Briefing 15.pdf

NPR. Want to mix 2 different COVID-19 vaccines?
Canada is fine with that. 2021, jun 4. [cited 2021 Jun
1]. Available from: https://www.npr.org/sections/
coronavirus-live-updates/2021/06/04/1002975563/
want-to-mix-2-different-covid-19-vaccines-canada
-is-fine-with-that

Callaway E. Mix-and-match COVID vaccines trigger
potentimmune response. Nature 2021;593(7860):491.
Shaw RH, Stuart A, Greenland M, Liu X, Nguyen Van-
Tam ]S, Snape MD; Com-COV Study Group. Hete-
rologous prime-boost COVID-19 vaccination: initial
reactogenicity data. Lancet 2021; 397(10289):2043-
2046.

Schmidt T, Klemis V, Schub D, Mihm ], Hielscher F,
Marx S, Abu-Omar A, Ziegler L, Guckelmus C, Urs-
chel R, Schneitler S, Becker SL, Girtner BC, Sester
U, Sester M. Immunogenicity and reactogenicity of
a heterologous COVID-19 prime-boost vaccination
compared with homologous vaccine regimens. Nature
Med 2021; 27:1530-1535.

Borobia AM, Carcas AJ, Olmeda MTP, Castafo L,
Bertran MJ, Pérez JG, Campins M, Portolés A, Gon-
zalez-Pérez M, Morales MTG, Arana-Arri E, Aldea M,
Diez-Fuertes F, Fuentes I, Ascaso A, Lora D, Imaz-Ayo
N, Baron-Mira L, Agusti A, Pérez-Ingidua C, Cdmara
AG, Arribas JR, Ochando J, Alcami J, Belda-Iniesta C,
Frias J, CombiVacS Study Group. Reactogenicity and
immunogenicity of BNT162b2 in subjects having
received a first dose of ChAdOxls: initial results of
a randomised, adaptive, phase 2 trial (CombiVacS)
[preprint]. SSRN 2021. Available from: https://ssrn.
com/abstract=3854768

Walter EB, Talaat KR, Sabharwal C, Gurtman A, Lo-
ckhart S, Paulsen GC, Barnett ED, Mufioz FM, Mal-
donado Y, Pahud BA, Domachowske JB, Simdes EAF,
Sarwar UN, Kitchin N, Cunliffe L, Rojo P, Kuchar E,
Ramet M, Munjal I, Perez JL, Frenck RW Jr, Lagka-
dinou E, Swanson KA, Ma H, Xu X, Koury K, Mather
S, Belanger TJ, Cooper D, Tiireci O, Dormitzer PR,
Sahin U, Jansen KU, Gruber WC, C4591007 Clinical
Trial Group. Evaluation of the BNT162b2 Covid-19
Vaccine in Children 5 to 11 Years of Age. N Engl ] Med
2021; 386(1):35-46.

Article submitted 14/08/2021
Approved 05/01/2022
Final version submitted 07/01/2022

Chief editors: Romeu Gomes, Antonio Augusto Moura da

Silva

() NTHNNN This is an Open Access article distributed under the terms of the Creative Commons Attribution License



