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A B S T R A C T

As the world struggles to meet the challenges of vaccination against COVID-19, more attention needs to be paid
to issues faced by countries at different income levels. Middle-income countries (MICs) typically lack the re-
sources and regulatory capacities to pursue strategies that wealthier countries do, but they also face different sets
of challenges and opportunities than low-income countries (LICs). We focus on three dimensions of vaccination:
procurement and production; regulation of marketing registration; and distribution and uptake. For each dimen-
sion we show the distinct challenges and opportunities faced by MICs. We illustrate these challenges and oppor-
tunities with the case of Brazil, showing how each dimension has been affected by intense political conflicts.
Brazil's procurement and production strategy, which builds on a long trajectory of local production and technol-
ogy transfer, has been riddled by conflicts between the national government and state governments. The regula-
tory approval process, based around one of Latin America's most highly-regarded regulatory authorities, has also
been subject to acute inter- and intra-governmental conflicts. And with regard to distribution and uptake, in the
face of high uncertainty, even with a solid health infrastructure, Brazil encounters difficulties in promoting vac-
cine delivery. The research also reveals the importance of coordination among these dimensions, in Brazil and
beyond. Pandemic preparedness and response must include sharing knowledge of how to produce vaccines and
recognition of the crucial linkages between procurement, regulation, delivery, and uptake that are necessary for
ensuring access to these products.

1. Introduction

The COVID-19 pandemic has brought attention to the challenges in
securing access to vaccines on a global scale. Historically, populations
in the Global South have been more likely to suffer from inadequate or
delayed supplies of drugs, vaccines, and other essential medical prod-
ucts. Yet the factors that affect countries’ access are not uniform. In this
paper we focus specifically on the challenges faced by middle-income
countries (MICs), which are frequently omitted from global initiatives
to enhance access and affordability.

We focus on three dimensions that affect countries’ abilities to use
COVID-19 vaccines to curb the pandemic: procurement and production;
regulation of marketing registration; and distribution, that is, delivery
and uptake. Each dimension is highly politicized. While procurement
and production of pharmaceutical products always involves complex
trade norms and interests, risk regulation is no less contentious. MICs

are still building regulatory capacity in the pharmaceutical sector, and
uncertain scientific evidence around COVID-19 vaccines makes the
challenges even more daunting. Finally, distribution is burdened by
challenges in the context of scientific uncertainty and increasing vac-
cine hesitation, which can be fueled by the actions of denialist political
officials. In such conditions, even solid health infrastructures may
struggle to promote vaccination delivery.

We illustrate these challenges with the case of Brazil, discussing the
obstacles that have emerged in each dimension, and showing how local
processes have been affected by intense political conflicts, impeding co-
ordination among them. While the national government's lackluster –
and largely denialist -- response to the pandemic has received consider-
able attention (Fonseca et al., 2021; The Lancet, 2020), scratching be-
low the surface reveals a more complex set of decisions and initiatives.
Brazil's response to COVID-19 also builds on a record of successful re-
sponses to infectious diseases (e.g. HIV/AIDS, Hepatitis-C, Tuberculo-
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sis) and a strategy to orient national innovation and industrial policies
toward meeting the demands of the national health system (Flynn,
2015; Nunn, 2008; Shadlen and Fonseca, 2013). Indeed, it is the combi-
nation of President Jair Bolsonaro's seemingly minimal ambition to mo-
bilize a serious response to COVID-19 and other actors in the health
community – and beyond – to do so, and the conflicts generated by
these contrasting ambitions, that make the Brazilian case a fascinating
one to study.

Although procuring COVID-19 vaccines, subjecting them to regula-
tory scrutiny, and distributing them widely are global issues that create
generalized challenges, the steps that countries take nationally can mit-
igate or exacerbate these challenges. To understand this, it is necessary
to begin exploring the reasons and mechanisms that underlie govern-
ment responses and their lessons for public health practitioners and
scholars in preparation for the next pandemic, or a resurgence of
COVID-19. Our aim is to draw lessons from Brazil, which have implica-
tions for MICs more generally. We use the term “middle-income” to re-
fer to countries classified by the World Bank as such, but also in a
broader sense, in that we are referring to a set of countries that lack the
abilities to respond to COVID-19 as wealthier countries can, but in gen-
eral have resources, regulatory capacities, and healthcare infrastruc-
tures that distinguish them from the world's poorest countries.

Our study is grounded in qualitative, configurative research, a par-
ticularly useful approach given the need for in-depth, constantly up-
dated data collection and analysis to understand countries' responses.
As the current situation does not allow for the collection of primary
data (field visits and semi-structured interviews), we base our analysis
on systematic document-based research from January 2020 to April
2021, including government reports, media sources, and webinars. We
also conducted online interviews with six key players engaged in the
COVID-19 vaccine discussions and policies in Brazil. This study was
also informed by the authors’ decades of research on health industry
policies, including studies on policies for antiretroviral drug produc-
tion, pharmaceutical regulation, and technology transfer agreements
for drug development [include ref. after peer-review].

The remainder of this article is organized in six sections. After pro-
viding a review of the challenges and opportunities presented to MICs
in three key dimensions, in Section 3 we briefly provide background on
political institutions and pandemic response in Brazil, so to contextual-
ize the current case. We then examine each of the three dimensions in
the case of Brazil. In Section 4 we analyze the intergovernmental dis-
putes around strategies to promote technology transfer agreements to
manufacture COVID-19 vaccines locally, in Section 5 we examine the
politics around regulatory issues, and in Section 6 the challenge of dis-
tributing COVID-19 vaccines in Brazil. Finally, in the conclusion (Sec-
tion 7), we outline lessons for global health and an agenda for future
studies.

2. Procurement, regulation, and distribution of COVID-19
vaccines in MICs

The COVID-19 pandemic requires countries to devise strategies for
procuring vaccines, for approving vaccines for local use, and for distrib-
uting the vaccines to their populations. This section reviews these three
dimensions, showing how each takes on specific forms in the case of
MICs.

2.1. Procurement and production of vaccines

To procure COVID-19 vaccines, countries can participate in global
initiatives, they can make arrangements directly with the vaccine de-
velopers, and they may also be involved in conducting earlier-stage re-
search with an eye towards developing new vaccines. Each of these pre-
sents distinct sets of challenges and opportunities for MICs.

One way for countries to procure vaccines is via COVAX, a pooled
procurement mechanism that aims to de-risk vaccine purchasing by
reaching agreements with a wide range of developers.1 Although CO-
VAX includes a facility to use donor funds to provide vaccines at close
to zero-cost to 92 poor countries, many MICs are ineligible. Instead,
MICs (as well as high-income countries) seeking to participate in the
pooled procurement scheme do so as “self-financed countries,” purchas-
ing doses that COVAX secures from the developers.

Because of COVAX's limitations, both in terms of the amount of
doses available and the timing of when the doses will be delivered,
countries of all income levels have also negotiated directly with vaccine
developers for supplies (Torjesen, 2020; Wouters et al., 2021). Some
high-income governments did this early in the pandemic, before late-
stage clinical trials had progressed, arranging to purchase abundant
stocks of diverse portfolios of vaccines. Globally, the flurry of purchases
accelerated in late 2020, as more information on efficacy became avail-
able. Yet countries purchasing vaccines at this point were competing
over scarce doses, as much of the leading producers' initial output had
already been committed. Faced with this scenario, MICs increasingly
turned to vaccines developed by Chinese, Indian, and Russian labs
(Taylor, 2021).2

One opportunity that MICs can exploit to secure greater access to
vaccines is local production.3 That is, they can partner with originator
companies to produce vaccines locally, rather than importing, thus ex-
panding coverage. To the extent that vaccine developers seek to estab-
lish distinct regional production networks they may turn to local part-
ners with production capabilities. AstraZeneca, for example, has estab-
lished vaccine manufacturing partnerships with local labs across the
globe (Taylor et al., 2021).4 Depending on their industrial infrastruc-
ture, MICs may have opportunities to participate in the production of
COVID-19 vaccines.

But local production is easier said than done. Even where pharma-
ceutical manufacturing capacity exists, rapid production of COVID-19
vaccines at sufficient scale also depends on extensive transfer of tech-
nology and knowledge from the originators to the local partners, in-
cluding non-codified, tacit knowledge that is not contained in patents
or other public documents (O'Sullivan et al., 2020; Price et al., 2020).
Yet technology transfer has enormous political and legal challenges, on
account of the complexity of the information, the involvement of large
teams of experts, and the need to align manufacturing and regulatory
processes.

Finally, and to a lesser extent, MICs can invest in research of new
COVID-19 vaccines. Although many MICs have scientific capabilities
for basic research that could eventually lead to new vaccines, the extent
of resources required to achieve these results, both in terms of the
amounts of funding needed and the consistency of funding over time,
make this challenge exceptionally daunting. As indicated, new vaccines
have emerged from China, India, and Russia. These cases are an excep-
tion in that sense, deserving case studies on their own.5

1 https://www.gavi.org/vaccineswork/covax-explained (accessed April 24,
2021).

2 https://launchandscalefaster.org/covid-19/vaccineprocurement (accessed
April 27, 2021).

3 As countries with high levels of virus prevalence and appropriate healthcare
infrastructures are good sites for late-stage clinical trials, countries could also
potentially condition authorization of trials on access to doses (Apuzzo and
Gebrekidan, 2020). Space considerations prevent us from discussing this ap-
proach in this paper.

4 https://public.tableau.com/profile/duke.global.health.innovation.
center#!/vizhome/ManufacturingDataperVaccine/ManufacturingandPurchase
spervaccine (accessed April 24, 2021).

5 Cuba, a low-income country, has multiple vaccines in development too
(Burki, 2021; Faiola and Herrero, 2021).
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2.2. Regulation

Vaccines, like other medical technologies, need to be authorized for
use in each country where the owner intends to commercialize its prod-
uct. Pharmaceutical companies typically seek approval for new prod-
ucts with the US Food and Drug Administration (FDA) or the EU's Euro-
pean Medicines Agency (EMA), known as stringent regulatory authori-
ties; approval from a stringent regulatory authority is then used as a ba-
sis for approval in other countries with less-established regulatory sys-
tems (Braine, 2005). However, the COVID-19 pandemic has com-
pressed the regulatory processes: with new vaccines sought by all coun-
tries, urgently, companies have submitted data to obtain market ap-
proval simultaneously on a more global basis. The result is that national
regulatory authorities (NRAs) in developing countries, which tend to be
underfunded and lacking broad legal mandates to assert control over
the safety, efficacy, and quality of medical products (National
Academies of Sciences Engineering and Medicine, 2019), face unfamil-
iar challenges.

A crucial aspect of the regulatory approval process is determining
and evaluating vaccines’ efficacy, i.e., the percentage reduction in risk
of infection, hospitalization, or death among vaccinated persons rela-
tive to unvaccinated persons, which is measured during clinical trials.
To guide national regulators, the WHO established a target product pro-
file for COVID-19 vaccines specifying minimum characteristics, includ-
ing 50% efficacy—similar to influenza vaccines (World Health
Organization, 2020a, b).

Countries’ regulators must decide whether and how to comply with
the WHO guidance, and if they should develop new tools to meet the ex-
ceptional circumstances brought by the pandemic. Low-income coun-
tries are likely to use the WHO Emergency Use Listing Procedure to ap-
prove COVID-19 vaccines (World Health Organization, 2020a). MICs
may do the same, but they may also rely on the guidelines of interna-
tional harmonization networks, or create their own rules and proce-
dures.

The COVID-19 pandemic thus allows us to understand more about
the regulation of pharmaceutical products in MICs, a topic that has
been understudied. Broadly, regulators confront the risks of acting too
slowly or too quickly. In the case of HIV/AIDS medicines in the USA, for
example when the slow approval of breakthroughs antiretroviral drugs
delayed the entry of these life-saving medicines, patients demanded
new standards of efficacy, which resulted in the establishment of regu-
latory policies to fast-track certain products (Vogel, 2012). Yet quick
approval of pharmaceutical products can be problematic too, allowing
the entry of sub-standard or unsafe products into the market, and thus
damaging the legitimacy of -- and popular support for -- the regulatory
process (Carpenter, 2004, 55). We investigate these two processes – the
slow or quick approval of COVID-19 vaccines and the political demands
around approval - but also look for other mechanisms that could influ-
ence vaccine regulation in the MICs. For instance, the choice for relying
on assessments conducted by another NRA or trusted institution when
registering a COVID-19 vaccine.

2.3. Distribution: delivery and uptake

The third dimension, distribution, refers to both delivery and up-
take. Or, put differently, bringing the vaccines to the people and bring-
ing the people to the vaccines. Here, healthcare infrastructures are of
critical importance. Regardless of whether countries import drugs or
produce them locally, they need logistics and transportation infrastruc-
ture, as well as warehouses and clinics, to distribute and store medi-
cines. While in low-income countries the delivery is often the responsi-
bility of donor organizations – for instance, Gates Foundation will get
the vaccines to where they have to go6 - in MICs that responsibility lies
with the healthcare system.

The WHO framework for the allocation and prioritization of the
COVID-19 vaccination serves as a base on the prioritization of groups
for vaccination within countries while supply is limited (World Health
Organization, 2020b). Defining populations that could form the appro-
priate target groups is a problem faced by all countries, rich and poor.
When considering the politics of vaccine distribution, we need to ac-
knowledge that allocation is not just a matter of priority and ethics, but
also politics. Who defines the priority list and how? Who will go first
and why? Across the globe we have seen anecdotal information about
groups trying to bypass the determined order of COVID-19 vaccina-
tions. Some of these instances appear to be due to an inadequate defini-
tion of high-risk health professionals (e.g., should clerks working in
COVID-19 hospitals be considered high risk?), while others show a
clear pattern of catering to the rich and government elites.

Complementing the challenge of delivering vaccines is the challenge
of uptake, as governments throughout the world, rich and poor, must
confront the problem of vaccine hesitancy. Concerns about vaccines are
related to the speed at which these products have been developed and
approved, with doubts amplified by misinformation campaigns and
anti-vax movements (Wouters et al., 2021). People's decisions about
vaccination depend on many factors, including trust in government
(Miyachi et al., 2020), which can be a challenge for countries where
their leaders are sowing doubts of the quality of the vaccines based on
the geographic location of their developers. Vaccine hesitancy is listed
by the WHO as one of ten threats to global health, which should be
carefully addressed by government leaders and not nurtured.

3. Contextualizing Brazil's response to COVID-19

Brazil has been one of the countries most affected by COVID-19,
both globally and in the Latin American and Caribbean region. In Janu-
ary 2021, a more contagious coronavirus variant (P.1) surged in the city
of Manaus, which was followed by an abrupt increase in COVID-19 hos-
pital admissions. In March 2021, as Brazil witnessed a new spike in the
pandemic, state and municipal governments were compelled to close
non-essential businesses (and in some places, implement lockdowns)
(Andreoni et al., 2021).

The Brazilian government's response to the virus has been contro-
versial, and brought widespread criticism (The Lancet, 2020). President
Jair Bolsonaro was elected in 2018 through an alliance between eco-
nomic liberals and social conservatives. Bolsonaro's response to COVID-
19 reflects his ongoing prioritization of business interests (not to ‘stop’
the national economy), his alliance with former US president Donald
Trump (and in particular the shared hostility against China), and his
conflict with the presidential-hopeful and governor of Sao Paulo
(Fonseca et al., 2021). Important resistance to Bolsonaro came from
state governors, particularly from Sao Paulo, the country's wealthiest
and most populous state, who gained the authority to respond to the
pandemic in the absence of a coordinated national response.

Brazil is a federal, multi-party presidential regime, with three levels
of elected governments – municipal, state, national. Brazil has one of
the largest public health systems in the world, covering 75% of the pop-
ulation, while 25% are secured through private health insurance (Paim
et al., 2011). The Ministry of Health (MoH) is responsible for coordinat-
ing health policies such as vaccination, while states and municipalities
are responsible for healthcare provision. States have greater autonomy
in healthcare provision, including in developing their vaccination cam-
paigns if they wish (or need) to do so. The fact that Brazil is a continen-
tal sized country marked by deep social, economic, and cultural in-
equalities poses challenges to responding to the pandemic and to the
process of vaccination (Castro et al., 2021).

6 https://www.gatesfoundation.org/ideas/articles/coronavirus-vaccine-
development-gavi (accessed March 7, 2021).
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In the remainder of this paper we explain how political conflicts
have affected Brazil's COVID-19 response in the three dimensions that
are the focus of our analysis: procurement and production, regulation,
and distribution. Before doing so, however, and as a baseline for the
subsequent analysis, we provide background about Brazil's approaches
and historic successes in each of these dimensions.

Not only does the MoH have experience purchasing drugs in bulk for
the national health system, the countries’ state-owned research insti-
tutes and public laboratories have ample experience internalizing inno-
vative vaccine production through technology transfer agreements
(Benchimol, 2017). Indeed, roughly 75% of the vaccines used in the Na-
tional Immunization Program (PNI, Portuguese acronym) come from
public laboratories (Interfarma, 2017). Looking beyond vaccines per se,
since the 1990s, soon after HIV/AIDS treatments were launched in
wealthier countries, Brazil strategically invested in local production of
antiretroviral drugs, an approach that came to be regarded as a remark-
able global health example in the fight against the epidemic (Flynn,
2008; Nunn, 2008). More recently, the MoH has promoted ambitious
technology transfer program for drug and vaccine development. This
program has helped establish the expertise and absorptive capacity to
allow local firms to engage with the developers of COVID-19 vaccines
(discussed in Section 4).

Complementing Brazil's advances in production is the strengthening
of the regulatory environment. The national regulator, ANVISA, was
created in 1999, in the context of scandals over falsified and unsafe
medicines. With the strong support of the MoH, Congress approved the
creation of ANVISA as an independent agency, a model that grants it
administrative and financial independence, and the stability of its di-
rectors (Piovesan and Labra, 2007). Since the late 1990s, the MoH and
ANVISA have reformed what had been a corrupt and inefficient drug
regulation system, such that Brazil's regulatory structure is regarded as
the most stringent in Latin America (Pan American Health
Organization, 2021).

Historically, Brazil has had a remarkable track-record in vaccina-
tions, notwithstanding the country's size and divisions. The National
Immunization Program (PNI) provides vaccines, exclusively funded by
public resources, to the entire population. The logistics are impressive.
In 2017, PNI distributed 300 million doses of vaccines and serum (ibid).
PNI has 38,000 immunization rooms distributed in more than 5500 mu-
nicipalities and it can reach 50,000 rooms during vaccination cam-
paigns (Ministerio da Saude, 2020). Such campaigns mobilize 114,101
health professionals (three per room). In addition, citizens can also ac-
cess vaccines, at any time of the year, at one of the 10,000 Basic Health
Units.

4. Procuring and producing COVID-19 vaccines in Brazil

Although Brazil had been excluded from initial discussions of the
WHO's response to COVID-19 on account of President Bolsonaro's con-
troversial statements and actions (Moreira, 2020), in September 2020,
Brazil signed an agreement with the COVAX Facility to procure doses
covering 10% of the population. With an income-level that makes the
country ineligible for the receipt of donor-funded vaccines, Brazil par-
ticipates in COVAX as a “self-financing country.” Self-financed coun-
tries can purchase doses covering up to 50% of their populations,
through either “Committed Purchase” or “Optional Purchase” arrange-
ments.7 Brazil opted for the latter, thus retaining control over which
vaccines it accepts from Covax, but at a higher price. Accordingly,
Brazil committed USD 148,8 million upfront in 2020, with an addi-
tional USD 316 million) due when exerting its purchasing option
(Franco, 2020).

7 https://www.gavi.org/vaccineswork/covax-explained (accessed April 24,
2021).

The main feature of Brazil's vaccine procurement strategy was to
couple purchases with agreements for technology transfer and local
production. Indeed, COVAX was always a back-up; Brazil's purchased a
small amount of doses through the pooled procurement scheme, as the
MoH was banking on the local production and technology transfer strat-
egy, which, if successful, would allow the country access to a larger
number of doses, at lower prices. Yet these arrangements have been
hampered by acute intergovernmental (and intragovernmental) dis-
putes, and technical and legal problems.

In June 2020, as the Oxford vaccine research progressed, the MoH
and AstraZeneca (AZ) reached an agreement that would allow Bioman-
guinhos, the biotechnological branch of the federal research institute,
Oswaldo Cruz Foundation, to produce the vaccine locally. The arrange-
ment included a first stage of the technology transfer, with AZ supply-
ing the drug substance and Biomanguinhos undertaking the fill-finish
steps to complete the manufacturing process for an initial 30 m doses
(and then, if approved, another 70 m doses). Then, the second stage of
technology transfer, involving internalization of the entire production
process, including sharing of the crucial cell lines, would enable Bio-
manguinhos to manufacture the drug substance too, and thus the entire
vaccine.

Both stages of the agreements required Biomanguinhos to adapt its
manufacturing facilities and processes, and to retrain its personnel, to
meet AZ's production standards. According to the Biomanguinhos direc-
tor, Mauricio Zuma, the capability gains from the initial technology
transfer arrangements would include improvements to quality control
processes, although the primary technological advancements would
come in the second stage, with Biomanguinhos manufacturing the drug
substance itself (Personal Communication). AZ's vaccine uses a non-
replicating viral vector, a genetically engineered virus that mimics
SARS-CoV-2. Although Biomanguinhos already has the technology for
cell culture in bioreactors, used to scale up industrial production, it will
learn how to apply its existing capabilities to the viral vector technique.

These capability gains are important, not just for the production of a
specific COVID-19 vaccine, but for subsequent products as well, accel-
erating the timescale for vaccine production. Mauricio Zuma, who char-
acterized the benefits that accrue to Biomanguinhos from the technol-
ogy transfer arrangements with AZ as “priceless” puts it as such: “There
are speculations that Sars-CoV-2 is potentially mutable, requiring a new
vaccine. A different vaccine in the future. If that's the case, we would be
better equipped to give a rapid response by our own means and staff.
This is a crucial point of this tech transfer” (CNN Brazil, 2020).

Yet technology transfer is easier said than done. The initial process
was delayed, on account of technical problems with the machines and
delayed delivery of key inputs. Nor has the second stage progressed
smoothly. As of March, the contract still had not been signed by
FIOCRUZ, as the 2 sides continued to negotiate over the precise terms of
the agreement (including royalties). Although Biomanguinhos officials
have downplayed the significance of the delay (Vasconcelos, 2021), un-
til the contract is signed, AZ won't send the cells that Biomanguinhos
needs to make the vaccine locally.

Another crucial procurement and production initiative consisted of
the state government of Sao Paulo and Butantan, a local public labora-
tory, reaching an agreement in June 2020 with China's Sinovac Biotech
to conduct Phase III clinical trials of its novel vaccine candidate
(Reuters, 2020). The Sinovac vaccine uses inactivated SARS-CoV-2
virus, a well-known technological approach used in polio and flu vac-
cines, one that Butantan had experience with from the production of ra-
bies and dengue vaccines (Batista, 2020). Similar to the arrangements
described above with Biomanguinhos, here too the initial stage features
the local laboratory importing the drug substance and completing the
manufacturing process locally, with an expectation that Butantan will
also move to producing the drug substance. And, here too, Butantan did
not have capacity for manufacturing this vaccine at scale, so it needed
to convert existing facilities and also construct facilities.8
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Because the agreement with Sinovac is a state government initiative
and Butantan is owned by the Sao Paulo government, the governor does
not have the authority to promote a comprehensive procurement strat-
egy for Brazil's healthcare system. Initially, the purchasing commitment
involved coverage in the state of Sao Paulo, with the possibility of ex-
panding it nationally, at the discretion of the MoH. The governor of Sao
Paulo, a political rival of the president, gained visibility for the partner-
ship with Sinovac, which marked a stark contrast to Bolsonaro's
agenda. Thus, local production of the Sinovac-Butantan vaccine (and
regulatory approval and distribution, as we shall see in the next sec-
tions), was affected by inter-governmental conflict.

In addition to the procurement and production agreements with AZ
and Sinovac, a number of state governments, as well as a local private
firm, União Quimica, have also conducted negotiations for the Russian
Sputnik vaccine (Moreira and Machado, 2020). Although União Quimi-
ca's initial request for emergency approval in early 2021 was denied by
ANVISA due to incomplete data, the MoH agreed to purchase 10 million
doses, pending regulatory approval.

Although technology transfer for local production has been an im-
portant feature of the Brazilian approach, such arrangements are not
available for all vaccines. In the case of Pfizer, which has adopted a
more centralized approach to global production, exporting to the world
from a handful of sites in Europe and the USA, the MoH was unable to
secure a commitment to local production or technology transfer.9

In fact, not only were technology transfer and local production not
possible, but even the purchase of the vaccine was fraught with compli-
cations. Initial contract discussions that had begun in July between
Pfizer and the MoH stalled, on account of disagreements over the
amount of doses, the designated jurisdiction for resolving disputes, and,
importantly, Pfizer's insistence that it would be protected against any
claims that citizens might file if they experienced adverse events (Al
Jazeera, 2021). Frustrated by the holdup, actors within the office of the
Presidency bypassed the MoH and proceeded to negotiate directly with
Pfizer, and in March 2021 a contract for 100 m doses was completed
(on Pfizer's terms, enabled by a change in Brazilian legislation that
gives Brazilian states and municipalities responsibilities for adverse
events).10 However, because the Pfizer vaccine was the first to receive
market authorization by a stringent regulatory authority, and it also
conducted clinical trials in Brazil, the Brazilian Congress and media
questioned the slow procurement of this vaccine (Câmara dos
Deputados, 2020).

Delays in local production at both Biomanguinhos and Butantan,
and in procuring vaccines from Pfizer, led state governors, Congress,
and civil society actors to pressure the MoH to pursue contracts with ad-
ditional suppliers (e.g. from Russia) and the regulatory agency to expe-
dite its review process (Vargas and Barcellos, 2021). Indeed, to start
vaccination in early 2021, the MoH had to import six million doses of
the AZ vaccine that it had intended to produce local, and make a deal
with Butantan despite the hostility of President Bolsonaro to the Gover-
nor of Sao Paulo and the alliance with Sinovac. Because of pressures
from private vaccination clinics to be permitted to purchase the India-
produced Covaxin vaccine (despite lack of transparency on the clinical
trial data), a new legislation approved in March 2021 established that
while the public health system is vaccinating priority groups, private
clinics could purchase vaccines, but all doses should be diverted to the
public health system (Oliveira, 2021).

Finally, in terms of researching for a new product, there are several
projects under development in Brazilian universities, including tech-
nologies such as virus like particles, synthetic products, and replicating

8 See a webinar organized by the South Center with the experience of Butan-
tan https://www.youtube.com/watch?v=H6dmVvxRiOo (accessed April 24,
2021).

9 https://launchandscalefaster.org/covid-19/vaccinemanufacturing (ac-
cessed April 24, 2021).
10 Pfizer's contract was publicly available for ten days on the MoH website.

viral vector – some have progressed to begin clinical trials (Hallal,
2021). However, investment in science and technology has been re-
duced considerably during the Bolsonaro presidency (Andrade, 2019).
Brazil's research investment (total 60 million for the development of
Versamune-CoV-2FC. Clearly, such amount is not sufficient for vaccine
research.

5. Regulating vaccines in a polarized political context

Brazil agreed to the international consensus that vaccines proven to
be at least 50% effective should be accepted during the pandemic (TV
BrasilGOV, 2020). ANVISA is responsible, among others, for regulating
clinical trials, pre- and post-marketing surveillance, and regulating im-
ports of experimental products not yet approved in Brazil. Before the
pandemic, ANVISA did not have rules on expedited marketing approval
or reliance on other agencies for marketing authorization. Therefore, in
February 2020, Congress approved legislation authorizing ANVISA to
register products that received marketing approval from national regu-
latory agencies in other countries (full registration, not emergency au-
thorization, as the latter is an abbreviated, temporally process). The law
was then altered in April to rely on approvals from four NRAs that Con-
gress designated as qualified to decide on the market entry of health
products: the FDA, the EMA, the Pharmaceutical and Food Safety Bu-
reau (Japan), and the National Medical Products Administration
(China).11

Second, in September, to accelerate the marketing approval of vac-
cines, ANVISA established a new resolution allowing companies to
make continuous submissions of information about the development of
their vaccines as it becomes available throughout the course of the trial.
Third, in July 2020, ANVISA created an evaluation committee for clini-
cal studies, records, and post-registration changes of drugs for the pre-
vention or treatment of COVID-19. Authorization of clinical trials
would be assessed in 72 h.12 Finally, in November, ANVISA created a
new instrument to allow emergency use authorization of vaccines.
When asked for ANVISA's motivation for developing such a regulatory
instrument, the General Manager of Medicines and Biological Products,
Gustavo Santos, explained that Brazil has been learning from other reg-
ulatory agencies, such as the FDA and International Council for Harmo-
nization of Technical Requirements for Pharmaceuticals for Human Use
(ICH) (Agência Nacional de ).

Emergency authorization is a way of accelerating the availability of
vaccines according to certain risk-benefit requirements (Agência
Nacional de ). COVID-19 vaccines licensed under emergency use cannot
be distributed to the entire population and will only be available for
government-funded programs. Initially, the emergency use would only
be authorized for products whose clinical trials phase 3 were conducted
in Brazil, where the agency holds information about safety and efficacy,
and the clinical trials timeline. Therefore, as of December 2020, only
four developers were entitled to request emergency approval (Sinovac,
AstraZeneca, Janssen, and Pfizer). After a strong criticism from Russia's
Gamaleya Institute, Congress, and the media, ANVISA revised its proce-
dures to accept clinical trials conducted abroad (Vargas, 2021). The
new legislation, creation of rolling review mechanism, and emergency
authorization illustrate the processes of regulatory reliance – partly a
decision taken in Congress, but also by ANVISA's regulatory specialists.

Therefore, vaccine developers seeking authorization in Brazil would
have three options: rolling review approval and final license (the route
used by Pfizer, which received marketing approval in March 2021),
emergency use (e.g., AZ and Sinovac, authorized in December 2020,

11 Of these 4, the first three are recognized as stringent regulatory authorities
by the WHO; note also that the WHO, which has its own prequalification
process, was not included on the list.
12 https://www.gov.br/anvisa/pt-br/assuntos/noticias-anvisa/2020/

submissao-de-ensaios-clinicos-novas-orientacoes (accessed April 26, 2021).
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and Janssen in April 2021), or use the Congress route, claim the right to
commercialize their product in Brazil as it was authorized in one of the
4 agencies listed in Law 14,006/2020 (as the writing of this article,
April 2021, no firm has used this option).

Despite ANVISA's reputation for being one of the stringiest agencies
in Latin America (Pan American Health Organization, 2021) and the ef-
fort to expedite COVID-19 trials and vaccine approval according to the
highest international standards; the agency became caught up in politi-
cal conflict, both between the executive and legislature and between
the national and subnational governments.

Bolsonaro advocated to slow the regulatory approval process, ex-
claiming that “the population will not be guinea pig” (Baptista, 2020)
and insisting that “Brazil will not rush to approve the vaccine” (Lima,
2020). The president's concern with regulatory affairs began in late Oc-
tober 2020 as Butantan was getting ready to import the active sub-
stance and other materials from China for local production of Sinovac's
vaccine. Bolsonaro's support for a careful – and slower -- regulatory
process had less to do with avoiding entrance of drugs that are unsafe or
ineffective, than a political strategy to delay the availability of the prod-
uct sponsored by his political opponent in Sao Paulo.

A critical moment for regulators was the interruption of Sinovac/
Butantan clinical trials in November 2020. A series of miscommunica-
tion between Butantan and ANVISA further deepened a debate that was
already highly politicized. Butantan reported a severe and unexpected
event in the trial but did not provide supporting documents. In the face
of uncertainty, ANVISA, relying on the precautionary principle (risk as-
sessment judgment), suspended the trial (ANVISA, 2020). The president
took this opportunity to further fuel the dispute with the governor of
Sao Paulo, mocking the vaccine's safety (Gullino, 2020).

ANVISA was well positioned to respond promptly to the COVID-19
crisis. However, the agency had its processes questioned and used in po-
litical discussions. ANVISA also faced criticism from vaccine developers
(mainly Pfizer and the Gamaleya Institute) and society about the crite-
ria for emergency use. Given ANVISA's cautionary regulatory processes,
Brazil granted its first emergency authorization to Sinovac/Butantan
and AstraZeneca/Biomanguinhos in January 17, almost a month after

other MICs. Several newspaper articles compared Brazil's vaccine au-
thorization/approval with other Latin American countries such as
Chile, Mexico, and Argentina -- some vaccines registered in these coun-
tries (e.g. Sputnik-V, SinoPharm) had little information about clinical
trials. In April 2021, ANVISA rejected a request of state governors to
import Sputnik, arguing that the vaccine has "inherent risks" and "seri-
ous" defects, including lack of information ensuring safety, quality, and
effectiveness (Brito and Ivanova, 2021).

Regulatory approval is a crucial antecedent to vaccination. There-
fore, regulatory decisions had decisive implications for the timing of
vaccination and the products available for distribution in the country.

6. Delivery and uptake of COVID-19 vaccines in Brazil

Brazil began its COVID-19 vaccination rollout on January 17, 2021,
almost a month after its neighbors in Latin America and other MICs,
which caused strong societal and congressional pressure on ANVISA
and the MoH (Cancian, 2021). Notably, despite the delay, as soon as the
first vaccine was authorized, Brazil quickly caught up with other MICs
(Fig. 1). Here, we unpack some of the politics distribution, including
planning the vaccination campaign (defining priority populations), co-
ordinating distribution, and ensuring confidence in the vaccine.

Brazil's COVID-19 vaccination strategy was shaped directly and in-
directly by political conflict. The MoH's initial strategy stipulated that
immunization would start with health professionals, elderly popula-
tion, patients with comorbidities, and other people with increased vul-
nerability. Within this approach, consistent with the WHO's framework
for the allocation and prioritization of the COVID-19 vaccination
(World Health Organization, 2020b), the MoH suggested 29 priority
groups, which amounted to 49.6 million people. This list quickly ex-
panded, however, as additional societal groups, e.g. education profes-
sionals, truck and industry workers, requested they too be treated as
“priority” (Lopes and Carvalho, 2021), and by February 2021 the “pri-
ority” population went increased by more than 50%, to 77.2 million
people (Werneck et al., 2021).

Fig. 1.
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Once vaccination commenced, it also became evident that the na-
tional plan was not detailed enough to allocate doses efficiently. For in-
stance, it did not define who, exactly, are the healthcare workers that
are entitled to the vaccine. Therefore, state and municipal governments
had to operationalize the MoH's guidelines locally, establishing their
own priority list and logistics. Several states altered the priority list to
include state security forces and education professionals, leaving be-
hind vulnerable groups such as patients with comorbidities (Lopes,
2021).

Nor, critically, did the national vaccination plan stipulate in ad-
vance which products would be distributed, a problem that is linked to
the procurement/production and regulatory issues discussed in the pre-
vious sections. Although Pfizer vaccine was the first approved world-
wide, until December the MoH was silent about the possibility of
procuring Pfizer, or any other product apart from the Biomanguinhos-
AZ and Butantan-Sinovac vaccines. And even the inclusion of the latter
occurred only after intense dispute between the Sao Paulo and federal
governments, and intervention by the Supreme Court. As discussed
above, Bolsonaro was emphatic that Brazil would not use “the Chinese
vaccine” (Schuch, 2020) and attempted to impede ANVISA's approval
for local use. The Sao Paulo government, however, began negotiations
with state and municipal governments around the country to supply the
vaccine directly to them, a decision that was authorized by the Supreme
Court if the federal government failed to properly conduct the vaccina-
tion program (Falcão and Vivas, 2021). It was only in the face of vac-
cine under-supply and this ruling that the Bolsonaro government agree
to reach a deal to include the Butantan-Sinovac product in the national
vaccination strategy.

The confrontational position adopted by President Bolsonaro, the
disputes with state governors, and some of his public statements on the
dangers of vaccines have potential implications for vaccine confidence
too, and thus population's willingness to receive vaccines. The common
reasons for vaccine hesitancy in Brazil are issues with confidence in the
efficacy/safety of the vaccine and concerns about adverse effects
(Brown et al., 2018; Sato, 2018). In cross-national research on COVD-
19 vaccine confidence, Brazil ranks high. According to a set of random
surveys in late 2020 of adults in 32 countries, Brazil was 7th among 32
countries in terms of willingness to take a COVID-19 vaccine (Wouters
et al., 2021). Yet longitudinal analyses tell a different, and more worry-
ing, story, of declining vaccine confidence. In December 2020, 73% of
Brazilians declared that they intended to get vaccinated, aa reduction of
16% when compared to the August poll. In March 2021, there was an
increase and 84% declared intention to get a COVID-19 vaccine
(Datafolha Instituto de Pesquisa, 2021) It is difficult to determine the
causes of this change, but it's certainly plausible that increased hesi-
tancy seen in late 2020 is associated with controversial political state-
ments at the highest level. In December, Bolsonaro declared that he
would not take the vaccine and ‘if you turn into a crocodile, it's your
problem,’ referring to alleged, possible side effects of Pfizer's vaccine
(Daniels, 2021). Indeed, the President's response to the pandemic has
leveraged misinformation as a political strategy, promoted pseudo-
science, and undermined the MoH (Lasco and Curato, 2019).

This scenario is particularly problematic as Brazil has failed to con-
trol the pandemic. A year after the first case was diagnosed, Brazil was
still facing a surge in cases and deaths, with several variants of concern
in circulation (Castro et al., 2021), failure to mitigate the spread and ex-
pand vaccination could further aggravate the burden.

7. Conclusion

The historical alignment of the health system with public produc-
tion facilities has made Brazil well-equipped to engage in tech transfer
of COVID-19 vaccines. Most important, Brazil's strategy for ensuring ac-
cess to COVID-19 vaccines is a hopeful combination of tech transfer, in-
ternational and local procurement initiatives, and investments on local

research of a new vaccine. However, stumbling blocks and limited coor-
dination between production/procurement, regulation, and distribu-
tion affected Brazil's COVID-19 vaccination strategy. Even if the coun-
try had committed to Pfizer in August 2020, Pfizer only received regula-
tory approval in February 2021. Similarly, although technology trans-
fer promised to allow Brazil to secure greater access to vaccines, local
production vacillated given technical, legal, and supply problems. To
further complicate, conflicting relations between governors and the
president have influenced what could have been a coordinated, success-
ful strategy. Political disputes between the president and the governor
of Sao Paulo have influenced the planning of the national vaccination
campaign and sowed needless doubts of the quality of the vaccines. Fur-
thermore, these disputes have not only marred the organizational repu-
tation and trustworthiness of ANVISA, an agency that until recently was
increasingly gaining credibility in health regulation, but also sowed
doubt about and distrust in COVID-19 vaccines. Such suspicions can
have far-reaching consequences for public health that will be difficult
to reverse. Yet, we can take lessons from Brazil's strategy now and for
future crises preparedness.

The pathway for gaining access to COVID-19 vaccines in Brazil in-
vites us to reflect on (and revisit) the politics of ensuring access to phar-
maceuticals in MICs. We acknowledge that it is far too soon, still in the
middle of the pandemic and at the incipient stages of vaccination in
Brazil, to draw conclusions. However, we point to some directions for
future research.

Brazil demonstrates that sharing knowledge about vaccine produc-
tion is crucial for ensuring affordable access to these products in MICs.
It also suggests that the integration of health and industrial policy is
crucial for addressing urgent health problems, such as the demand for
COVID-19 vaccines. Increasing investment in industrial development
alone is not sufficient. It is the dynamic interaction of both realms, R&D
and health systems, that matters (Santiago, 2020). Such integration
cannot be built quickly during pandemic times. It requires long-term in-
vestments to develop knowledge in strategic sectors for national secu-
rity, which can be applied during public health emergencies. We ur-
gently need to reformulate pandemic preparedness to include not just
pooling procurement but also sharing knowledge about the production
of life-saving pharmaceuticals. This is crucial for countries that are ex-
cluded from global initiatives to enhance access to vaccines in low-
income countries but also lack the capacity to purchase large amounts
of vaccine doses. Surprisingly, the UN Research Roadmap for the COVID-
19 Recovery was silent about any reformulation of the current research
and development model. Therefore, we call for a better integration of
the UN's Sustainable Development Goals (particularly SDG 9, infra-
structure and industrialization, and SDG 3, health and well-being) and
for the inclusion of technology transfer strategies in pandemic pre-
paredness guidelines.

The dispute over COVID-19 vaccine authorization in Brazil draws
attention to the importance of examining the politics of pharmaceutical
regulation in the Global South. The politics of regulation is a field that
has developed in the U.S. and European contexts (Vogel, 2012), but we
have yet to fully understand its dynamics in emerging economies. Dur-
ing public health emergencies, countries face pressure to rapidly ap-
prove lifesaving products, and expertise in fast-track mechanisms for
doing so is crucial. However, many LMICs have yet to develop capacity
in pharmaceutical regulation, and some do not even have an adequate
national health regulatory authority to put forward such regulations
(Khadem Broojerdi et al., 2020). In Africa, for instance, Tanzania and
Ghana are the only countries acknowledged by the WHO to have well-
functioning regulatory systems for medical products (World Health
Organization, 2018). There is extensive variation in drug regulation in
the Global South (Fonseca and Shadlen, 2017), and comparative politi-
cal studies could provide valuable contributions toward explaining the
local political dynamics that shape drug approval processes in these
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countries, particularly during public health crises when regulatory co-
herence is key.

Because the incentives and institutional baseline of Global South
countries differ from those of industrialized economies, scholars will
need to develop new concepts and approaches to answer these ques-
tions. COVID-19 regulation efforts in Brazil suggest some avenues for
investigation: First, there should be further study of the political econ-
omy of drug regulation. Second, there should be further investigation of
health authorities’ risk assessment criteria and regulatory functions for
marketing approval of new products (Light, 2010; Vogel, 2012). And
third, as drug regulation is becoming increasingly harmonized through
common standards set by international agencies and regulatory net-
works such as ICH, the Pan American Network for Drug Regulatory
Harmonization, the International Pharmaceutical Regulators Programe
(Silva and Tagiari, 2016), there is increasing need to understand regula-
tory convergence and how MICs translate such norms into domestic
regulatory standards.

Finally, planning the distribution of vaccines in conditions of uncer-
tainty is challenging. Health infrastructure is key to getting vaccines to
people; however, COVID-19 has taught us that government capacity
alone is not sufficient to ensure pandemic preparedness. The contesta-
tions about vaccine approval, procurement, and coordinated national
plan in Brazil further illustrate the importance of considering politics
when responding to pandemics. For instance, trust in government and
policy experts is crucial for persuading the public to accept a COVID-19
vaccine (Wynen et al., 2020). In addition, although international guide-
lines assist in creating a more equitable distribution of vaccines, deci-
sions about uptake are conditioned on agreements made at the produc-
tion and procurement stage and the marketing authorization norms de-
fined by each country. For instance, at first, according to the ANVISA
norms, only four vaccine developers would be entitled to emergency
use authorization because they are the only ones conducting clinical tri-
als in Brazil. Congressional legislation on COVID-19 has increased the
possibility of vaccine uptake in Brazil. However, distribution will de-
pend on the capacity of the health system to deliver certain products
(e.g., Pfizer's vaccine will be challenging to distribute). Therefore, the
case of Brazil illustrates well the crucial linkages between production,
regulation, delivery, and uptake that are necessary for ensuring access
to COVID-19 vaccines in MICs.
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2020 – versaõ 1. ANVISA, Brasilia.

Andrade, R., 2019. Brazil’s budget cuts threaten more than 80,000 science scholarships.

Natura 572, 575–576.
Andreoni, M., Londoño, E., Casado, L., 2021. Brazil’s Covid Crisis Is a Warning to the

Whole World, Scientists Say. New York Times).
ANVISA, 2020. Anvisa autoriza retomada do estudo da CoronaVac.
Apuzzo, M., Gebrekidan, S., 2020. For Covid-19 Vaccines, Some Are Too Rich - and Too

Poor. New York Times).
Baptista, E., 2020. Brazil’s Coronavirus Vaccine Squabble Another Fight over US, China

Influence. South China Morning Post.
Batista, E., 2020. Bio-Manguinhos e Butantan já preparam fábricas para vacina contra

novo coronavírus. Valor Economico, Sao Paulo.
Benchimol, J., 2017. Yellow fever vaccine in Brazil: fighting a tropical scourge,

modernising the nation. In: Holmberg, C., Blume, S., Greenough, P. (Eds.), The Politics of
Vaccination: A Global History. Manchester University Press, Manchester, pp. 174–208.

Braine, T., 2005. Rotavirus vaccine introduction in Mexico sets precedent. Bull. World
Health Organ. 83 167–167.

BrasilGOV, T.V., 2020. Coletiva de Imprensa do Ministério da Saúde sobre vacinas contra
Covid-19. YouTube. https://youtu.be/R3I8d0WwNVI.

Brazil, C.N.N., 2020. ‘Ganho inestimável’, diz diretor da Bio-Manguinhos sobre parceria
com Oxford.

Brito, R., Ivanova, P., 2021. Brazil Health Regulator Rejects Russia’s Sputnik Vaccine.
Reuters.

Brown, A., Sperandio, M., Turssi, C., Leite, R., Berton, V., Succi, R., et al., 2018. Vaccine
confidence and hesitancy in Brazil. Cad. Saúde Pública 34.

Burki, T., 2021. Behind Cuba’s successful pandemic response. Lancet Infect. Dis. 21,
465–466.

Câmara dos Deputados, 2020. Comissão Externa Covid - Vacina da Pfizer e possível
aquisição pelo Brasil. YouTube. https://www.youtube.com/watch?v=YkzLTC206Ew.

Cancian, N., 2021. Presidente da Anvisa reclama de ‘críticas infundadas’ e diz que MP de
vacinação é ‘ameaça concreta’. Folha de Sao Paulo).

Carpenter, D., 2004. The political economy of FDA drug review: processing, politics, and
lessons fpr policy. Health Aff. 23, 52–63.

Castro, M., Kim, S., Barberia, L., Ribeiro, A.F., Gurzenda, S., Ribeiro, K.B., et al., 2021.
Spatiotemporal pattern of COVID-19 spread in Brazil. Science, eabh1558.

Daniels, J.P., 2021. Health experts slam Bolsonaro’s vaccine comments. Lancet 397, 361.
Datafolha Instituto de Pesquisa, 2021. Cresce intenção de se vacinar contra Covid-19.

Datafolha Instituto de Pesquisa.
Faiola, A., Herrero, A., 2021. Against the Odds, Cuba Could Become a Coronavirus

Vaccine Powerhouse. Washington Post.
Falcão, M., Vivas, F., 2021. STF autoriza estados e municípios a comprar vacinas contra

Covid se União descumprir plano. G1.
Flynn, M., 2008. Public production of anti-retroviral medicines in Brazil, 1990-2007. Dev.

Change 39, 513–536.
Flynn, M., 2015. Pharmaceutical Autonomy and Public Health in Latin America: Sate,

Society and Industry in Brazil’s AIDS Program. Routledge, New York.
Fonseca, E., Shadlen, K., 2017. Promoting and regulating generic medicines: Brazil in

comparative perspective.. Pan Am. J. Public Health 41, 1–6.
Fonseca, E., Nattrass, N., Arantes, L., Bastos, F., 2021. COVID-19 in Brazil: presidential

denialism and the subnational government’s response. In: Greer, S., King, E., Peralta-
Santos, A., Fonseca, E. (Eds.), Coronavirus Politics: the Comparative Politics and Policy
of COVID-19. University of Michigan Press, Ann Arbor, pp. 494–510.

Franco, E., 2020. 85a Reunião Técnica por videoconferência: Acordo e Medida Provisória
relativos à adesão ao Instrumento Covax Facility. Camara dos Deputados. https://www.
camara.leg.br/evento-legislativo/60011.

Gullino, D., 2020. ‘Mais uma que Jair Bolsonaro ganha’, comemora presidente sobre
decisão da Anvisa de suspender testes da vacina CoronaVac. O Globo.

Hallal, M., 2021. Instituto Butantan pede à Anvisa autorização de testes com vacina
Butanvac contra covid-19. Estado de Sao Paulo).

Interfarma, 2017. How Vaccines Has Changed a Country. Interfarma, Sao Paulo.
Jazeera, A., 2021. Investigation: Drugmaker ‘bullied’ Latin American Nations. Al

Jazeera).
Khadem Broojerdi, A., Baran Sillo, H., Ostad Ali Dehaghi, R., Ward, M., Refaat, M., Parry,

J., 2020. The world health organization global benchmarking tool an instrument to
strengthen medical products regulation and promote universal health coverage. Front.
Med. 7.

Lasco, G., Curato, N., 2019. Medical populism. Soc. Sci. Med. 221, 1–8.
Light, D. (Ed.), 2010. The Risks of Prescription Drugs. Columbia University Press, New

York.
Lima, L., 2020. Bolsonaro afirma que Anvisa “não vai correr” para aprovar vacinas.

Metropoles.
Lopes, R., 2021. Estados alteram ordem do plano nacional de vacinação e priorizam forças

de segurança e professores. Folha de Sao Paulo).
Lopes, R., Carvalho, D., 2021. Após lobby, caminhoneiros e motoristas viram prioridade e

serão vacinados antes. Folha de Sao Paulo.
Miyachi, T., Takita, M., Senoo, Y., Yamamoto, K., 2020. Lower trust in national

government links to no history of vaccination. Lancet 395, 31–32.
Moreira, A., 2020. Brasil pode ficar no fim da fila para receber vacina contra covid-19.

Valor Economico.
Moreira, A., Machado, A., 2020. União Química fecha acordo com russos para vacina.

Valor Economico, Sao Paulo.
National Academies of Sciences Engineering and Medicine, 2019. Regulating Medicines in

a Globalized World: the Need for Increased Reliance Among Regulators. The National
Academies Press, Washington, DC.

Nunn, A., 2008. The Politics and History of AIDS Treatment in Brazil. Springer.
Oliveira, R., 2021. Lei permite que empresas comprem vacinas, mas clínicas privadas

contestam obrigação de doar ao SUS. El Pais.
O’Sullivan, C., Rutten, P., Schatz, C., 2020. Why Tech Transfer May Be Critical to Beating

8

http://refhub.elsevier.com/S0277-9536(21)00425-1/sref1
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref2
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref2
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref2
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref3
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref3
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref4
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref4
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref5
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref6
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref6
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref7
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref7
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref8
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref8
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref9
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref9
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref9
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref10
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref10
https://youtu.be/R3I8d0WwNVI
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref12
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref12
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref13
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref13
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref14
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref14
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref15
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref15
https://www.youtube.com/watch?v=YkzLTC206Ew
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref17
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref17
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref18
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref18
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref19
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref19
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref20
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref21
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref21
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref22
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref22
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref23
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref23
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref24
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref24
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref25
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref25
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref26
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref26
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref27
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref27
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref27
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref27
https://www.camara.leg.br/evento-legislativo/60011
https://www.camara.leg.br/evento-legislativo/60011
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref29
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref29
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref30
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref30
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref31
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref32
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref32
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref33
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref33
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref33
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref33
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref34
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref35
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref35
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref36
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref36
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref37
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref37
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref38
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref38
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref39
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref39
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref40
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref40
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref41
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref41
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref42
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref42
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref42
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref43
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref44
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref44
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref45


E. Massard da Fonseca et al. Social Science & Medicine xxx (xxxx) 114093

COVID-19. McKinsey and Company, London.
Paim, J., Travassos, C., Almeida, C., Bahia, L., Macinko, J., 2011. The Brazilian health

system: history, advances, and challenges. Lancet 377, 1778–1797.
Pan American Health Organization, 2021. Regulatory System Strengthening in the

Americas: Lessons Learned from the National Regulatory Authorities of Regional
Reference. Pan America Health Organization, Washington DC.

Piovesan, M., Labra, M., 2007. Institutional change and political decisionmaking in the
creation of the Brazilian national health surveillance agency. Cad. Saude Publica 23,
1373–1382.

Price, W., Rai, A., Minssen, T., 2020. Knowledge transfer for large-scale vaccine
manufacturing. Science, eabc9588.

Reuters, 2020. Brazil Research Institute in Deal to Help Test, Produce Chinese Coronavirus
Vaccine.

Santiago, F., 2020. Turning Health Challenges into Industrialization Opportunities for
Developing Countries. United Nations Industrial Development Organization, Vienna.

Sato, A., 2018. What Is the Importance of Vaccine Hesitancy in the Drop of Vaccination
Coverage in Brazil?. Revista de Saude Publica, p. 52.

Saude, M.da, 2020. Audiência pública da Comissão Mista de Covid 19 no Senado Federal
Situação dos Testes para Diagnóstico e vacinas da Covid-19 (power point presentation).
Ministerio da Saude, Brasilia.

Schuch, M., 2020. Para Bolsonaro, Vacina Tem Que Ter Comprovação. Valor Economico,
Sao Paulo diferente da hidroxicloroquina.

Shadlen, K., Fonseca, E., 2013. Health policy as industrial policy: Brazil in comparative
perspective. Polit. Soc. 41, 560–586.

Silva, A.P., Tagiari, P., 2016. Iniciativas de converge^ncia regulatória em saúde nas
Américas: histórico, evolução e novos desafios. Rev. Panam. Salud Públic 39, 281–287.

Taylor, A., 2021. The Curious Case of Upper-Middle Income Countries. Weekly Insights
and Interesting Trends: Duke Global Health Innovation Center.

Taylor, A., Hodges, E., Chigbu, J., Munoz, G., Biru, B., Udayakumar, K., 2021. Issue Brief:
Deciphering the Manufacturing Landscape for Covid-19 Vaccines. Duke Global Health
Innovation Center, Durham.

The Lancet, 2020. COVID-19 in Brazil: “So what?”. The Lancet 395, P1461.
Torjesen, I., 2020. Covid-19: pre-purchasing vaccine-sensible or selfish?. BMJ 370,

m3226.
Vargas, M., 2021. Anvisa retira exigência de pesquisa no Brasil e facilita entrada da vacina

Sputnik V. Estado de Sao Paulo).
Vargas, M., Barcellos, T., 2021. Sob forte pressão e lobby, governo autoriza compra de

vacinas da Índia e Rússia. Estado de Sao Paulo.
Vasconcelos, G., 2021. Contrato de Fiocruz e AstraZeneca atrasam. Valor Economico.
Vogel, D., 2012. The Politics of Precaution: Regulating Health, Safety, and Environmental

Risks in Europe and the United States. Princeton University Press, New Jersey.
Werneck, G., Bahia, L., Scheffer, M., 2021. Nota Técnica No. 28 Baixa cobertura vacinal e

desafios do plano nacional de imunização contra a COVID-19 no Brasil. Rede de Pesquisa
Solidaria USP, Sao Paulo.

World Health Organization, 2018. Tanzania Food and Drug Authority Becomes the First to
Reach Level 3 of the WHO Benchmarking Programme.

World Health Organization, 2020a. Emergency Use Listing Procedure. World Health
Organization, Geneva.

World Health Organization, 2020b. WHO SAGE Values Framework for the Allocation and
Prioritization of COVID-19 Vaccination. World Health Organization, Geneva.

Wouters, O., Shadlen, K., Salcher-Konrad, M., Pollard, A., Larson, H., Teerawattananon,
Y., et al., 2021. Challenges in ensuring global access to COVID-19 vaccines: production,
affordability, allocation, and deployment. Lancet 397, 1023–1034.

Wynen, J., Beeck, S., Verhoest, K., Six, F., Glavina, M., Damme, P., et al., 2020. Taking a
COVID-19 vaccine or not? Do trust in government and trust in experts help us to
understand vaccination intention?. Political Trust in Crisis (Digital conference).

9

http://refhub.elsevier.com/S0277-9536(21)00425-1/sref45
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref46
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref46
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref47
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref47
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref47
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref48
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref48
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref48
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref49
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref49
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref50
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref50
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref51
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref51
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref52
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref52
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref53
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref53
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref53
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref54
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref54
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref55
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref55
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref56
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref56
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref57
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref57
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref58
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref58
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref58
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref59
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref60
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref60
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref61
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref61
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref62
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref62
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref63
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref64
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref64
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref65
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref65
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref65
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref66
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref66
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref67
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref67
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref68
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref68
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref69
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref69
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref69
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref70
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref70
http://refhub.elsevier.com/S0277-9536(21)00425-1/sref70

	The politics of COVID-19 vaccination in middle-income countries: Lessons from Brazil
	Acknowledgements


	fld52: 
	fld53: 
	fld215: 


