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Decline of COVID-19 Pandemic: Impacts of Vaccination in Brazil
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The COVID-19 pandemic emerged unexpectedly and devastated, surprising the world quickly with the accelerated
growth in cases and deaths caused by SARS-CoV-2 infection. As a strategy to face the pandemic, developing
safe and effective vaccines fast was a great challenge for the scientific community and the big pharmaceutical
companies. However, some factors enabled the production of vaccines soon authorized for emergency use by the
WHO. In Brazil, the positive impacts of vaccination did not take long to appear, revealing a drop in the number
of cases, mainly in the number of deaths caused by the disease a few months after the immunization campaign.
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Introduction

The spread of SARS-CoV-2, which originated
in Wuhan, China, in December 2019, evolved at an
accelerated pace, reaching hundreds of countries in
all continents quickly. In March 2020, the World
Health Organization (WHO) officially declared a
pandemic, the first caused by a coronavirus [1].
Severe acute respiratory syndrome 2 (SARS-
CoV-2) has caused, in addition to acute respiratory
symptoms, systemic effects, such as neurological,
digestive, intestinal, and sensory symptoms [2].
According to the WHO, it is estimated that 15%
of the population infected by the virus develops a
severe form of the disease requiring oxygen, and
5% require intensive care [3].

The vertiginous growth of severe cases of the
disease indicates the lethal potential of SARS-
CoV-2, which since January 2020 to date has
caused the death of 6.87 million people worldwide,
with more than 600 million confirmed cases.
Brazil, no different, gained prominence in the
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world, presenting high numbers, with approximately
700 thousand deaths and 37.14 million cases [4].
Faced with this alarming scenario for public health,
authorities, pharmaceutical industries, and the
scientific community worldwide have sought to
adopt strategies to combat the COVID-19 pandemic.
Efficient and safe vaccines stand out as a priority
measure to prevent new cases and reduce the lethality
rate caused by the virus. The accelerated development
of vaccines in times of health crisis was essential for
the early start of immunization of the world population
since regular vaccine production takes an average
of 8 to 20 years [5]. The global effort and targeted
funding enabled the first COVID-19 vaccines to be
produced within months, with approval for emergency
use by regulators and the WHO. Despite the speedy
process, compliance with the stages involved in
the development of a vaccine was maintained: the
preclinical phase, developed in animals or in vitro;
the phase 1 clinical trial, developed in a group of
dozens of people to test safety, dose, and immune
response; the phase 2 clinical trial, carried out in a
group of hundreds of people to confirm the safety
data and the immunological response of the vaccine;
the phase 3 clinical trial, to prove the drug’s safety
and efficacy in thousands of people; the approval
stage of the responsible Regulatory Agency; and
finally, large-scale production. The combination or
concomitant conduction of the clinical trial phases
justifies the shortening of production time during the
pandemic [6], like Pfizer/BioNTech, produced in just
10 months [7].
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In March 2021, just one year into the pandemic,
we already had 3 vaccines approved on the WHO
emergency use list [S]. However, the moment’s
urgency alone was insufficient to achieve such
success. The production of effective and safe
vaccines in a short period was possible due to
several factors, including prior knowledge of
the SARS virus due to previous epidemics, the
sequencing of the SARS-CoV-2 genome, and the
use of technological platforms directed to other
diseases [8]. Today, are 50 vaccines approved in the
world against COVID-19, 183 clinical studies are
being conducted, and 199 candidates in preclinical
studies, the vast majority, protein subunit vaccines
and RNA vaccines [9].

In Brazil, the vaccination campaign started in
January 2021, practically a month after the start
of most countries, and despite the uncertainties
about the adverse effects, making it impossible for
the population to accept them completely, these
are still statistically insignificant when compared
to the benefits generated for vaccination [10]. This
review aims to identify and relate the impacts of
vaccination with the number of cases and deaths
during the COVID-19 pandemic in Brazil.

Materials and Methods

The study is a literature review of the positive
impacts caused by vaccination against COVID-19
in Brazil through the observation and relationship
of epidemiological indicators. In addition to
the active search for related publications on
the international Pubmed research platform, a
collection was also carried out in the Our World
in Data database. The indicator numbers of cases,
deaths, and people vaccinated with the complete
initial protocol were collected and analyzed,
comparing the period from February 2020 to
February 2023.

Literature Review and Discussion

Since the arrival of COVID-19 in Brazil, the
country has reproduced the accelerated growth of

cases and deaths experienced in other countries.
Brazil registered its first case in February 2020,
and the first death due to SARS-CoV-2 infection
occurred shortly after that, on March 12 [11].
Vaccination began in January 2021, almost a year
later, and it was already significantly reflected in
the alarming numbers caused by the coronavirus
[12]. The year 2020 accumulated more than 190,000
deaths and 7.5 million cases. In 2021, it has surpassed
the previous one in total numbers, with more than
420,000 deaths and 14.7 million cases. However,
for the first time since the outbreak of the first
wave, a continuous decline in the number of cases
was observed (Figure 1A), mainly in the number of
deaths from April to December 2021 (Figure 1B). At
that point, Brazil already had 143.4 million people
vaccinated with the initial protocol (two doses)
completed, equivalent to 67% of the population.
In order to achieve herd immunity, that is, to
immunize a sufficient number of individuals to
contain the spread of the virus and indirectly
protect vulnerable people, it would be necessary
to have 70% of the population vaccinated [13].
The congruence of these data confirms the
responsibility and prominence of vaccinating the
stop the COVID-19 transmission chain, resulting
in a noticeable reduction in cases and deaths
during the last half of 2021 (Figure 1). Studies
developed in other countries in the last two years
have shown the same effect caused by vaccination.
Between 2020 and 2021, vaccination would have
prevented the deaths of 14.4 million people in 185
countries [14]. In fully vaccinated populations,
vaccination efficacy was observed in 89.1% of
infections, 97.2% of hospitalizations, 97.4% of
ICU admissions, and 99% of deaths [15]. In Brazil,
vaccination would have prevented the daily death
of approximately 500 people in the first months
of 2021 [16].

Despite the considerable reduction observed
in numbers in mid-2021, the beginning of 2022
was marked by a new outbreak and a peak in new
confirmed cases (Figure 1A). The second wave,
subtly started in November of the previous year
by the Gamma variant (P.1 lineage) [17], became
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Figure 1. Relationship between the number of people vaccinated and the number of new cases and deaths
caused by COVID-19, in Brazil, from February 2020 to February 2023.
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(a) Relationship between the number of new cases per month, and the cumulative number of people vaccinated with a complete
initial immunization protocol, from February 2020 to February 2023. (b) Relationship between the number of new deaths per
month and a cumulative number of people vaccinated with initial complete immunization protocol from February 2020 to

February 2023.
Source: Authors (2023)

evident in January and February 2022, with new
2.95 million and 3.53 million cases, respectively.

However, the number of deaths, fortunately,
did not follow the same growth rate, with
just over 30,000 deaths in the two months, a
very different scenario from that observed in
the most painful period before vaccination.
March and April 2021 stood out as the worst

pandemic scenario; they were responsible for
4.06 million cases and more than 145 thousand
deaths. The comparison of epidemiological
indicators during these two periods (before
and after the effects of vaccination) reflects
vaccine efficiency, which, despite not preventing
infection by the virus and its variants, prevents
severe cases and deaths caused by the disease.
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Conclusion

The benefits brought by vaccines are
unquestionable. The eradication of diseases such
as smallpox and polio confirms the importance
of vaccination. According to WHO, preventable
diseases prevent up to 3 million deaths annually.
Likewise, early immunization during the COVID-19
pandemic has demonstrated its positive impacts on a
global scale, reducing the severity of the symptoms
triggered by the SARS-CoV-2 infection and, above
all, preventing the deaths of thousands of people.
Currently, at least 186.83 million people in Brazil are
vaccinated with at least one dose [4]. The relationship
between this index and the reduction in the number of
cases and deaths registered in recent months proves
the current control of the epidemiological situation
in the country and the efficiency of the vaccines
used, capable of stimulating and strengthening
the immune system of individuals. However, the
global interest in interrupting the virus’s spread
requires mass vaccination adherence. Therefore it is
necessary to inform the population of its benefits and
impacts to make everyone aware of its importance.
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