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Abstract: Background: Is pharmacovigilance at a moment of prominence for science and in relation to
government responsibilities towards their nations, as the new coronavirus pandemic has surprised everyone
in a negative and lethal way. Objective: Evaluate pharmacovigilance as a resource for controlling and
understanding the adverse effects caused by vaccines in use. Design and Setting: Narrative review developed
by a research group at Faculty of Medicine of the University of Porto. Methods: This is a narrative review of
the literature available in electronic media, government bulletins and similar bodies. The search was carried
out using the descriptors: “Pharmacovigilance AND COVID-19 in Brazil”, “Vaccine Development AND
COVID-19 in Brazil”, “Vaccination Hesitancy AND COVID-19 in Brazil”, “Pharmacovigilance AND COVID-
197, “Vaccine Development AND COVID-19”, “Vaccination Hesitancy AND COVID-19”, Pharmacovigilance
AND COVID-19, Vaccine Development AND COVID-19, Vaccination Hesitancy AND COVID-19, “Public
Health Surveillance AND COVID-19”. In the period from May 2021 to June 2022. Results: From the database
search, 3 journal articles, 4 government bulletins and 535 scientific articles were identified. Of the total of 542
bibliographic materials, 36 were selected according to the selection criteria and objectives of the study.
Conclusions: The vaccines in use have proven efficacy, despite adverse reactions that cannot be attributed
solely and exclusively to their use, since the medical history of each patient should be considered in the
investigation of each case, especially when there is death. The Brazilian data for adverse events, although the
country is continental in its size, are acceptable given the number of deaths recorded.
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vaccines; Adverse effects to vaccines; vaccines in Brazil; COVID-19 in Brazil

Introduction

Pharmacovigilance is defined as the science that aims to monitor the safety and take measures
to reduce the risks and increase the benefits of pharmaceutical products, including drugs and
vaccines. Thus, its actions are aimed at monitoring the risk/benefit ratio, as well as improving patient
safety and quality of life [1,2].

The onset of disease new coronavirus of 2019 (COVID-19) surprised the world in an
unprecedented and negative way, exposing human frailty [3,4]. The work of the scientific community
in the world stunned the world for its efficiency and effectiveness when mapping the virus genome
and the creation of immunizing, in record-breaking time, due to the need imposed by the
aggressiveness of the virus. The urgency of vaccines also scared the population who was unaware of
both the virus and its immunizers [5,6], leading people to mistrust and rejection by the reactions that
the vaccine could provoke [7].

In Brazil, four immunizers were approved to be used without restrictions for people over eighteen
years old, whose manifestations of adverse reactions were emerging and worrying the scientific
community, leading managers to create the pharmacovigilance protocols, in order to map and
minimize the most serious collateral damages.

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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The pharmacovigilance supports science and the citizen who holds so many doubts about the
use of the vaccine, enhanced by unsubstantiated information, which spreads widely and rapidly
thanks to the ease with which people connect to the internet. The objective of this study was to
evaluate government pharmacovigilance actions as a resource for controlling and understanding the
adverse effects caused by vaccines in use in Brazil for COVID-19.

Methods

The present study is a narrative literature review carried out by searching documentaries,
newsletters in government websites and article. The databases used to search for articles were such
as PubMed, LILACS, MedScape and Scielo, The following descriptors were used for selection
identified in Medical Subject Headings and Descriptors in Health Sciences: “Pharmacovigilance AND
COVID-19 in Brazil”, “Vaccine Development AND COVID-19 in Brazil”, “Vaccination Hesitancy
AND COVID-19 in Brazil”, “Pharmacovigilance AND COVID-19”, “Vaccine Development AND
COVID-19”, “Vaccination Hesitancy AND COVID-19”, Pharmacovigilance AND COVID-19, Vaccine
Development AND COVID-19, Vaccination Hesitancy AND COVID-19, “Public Health Surveillance
AND COVID-19”. The search was performed using Portuguese, English and Spanish from May 2021
to June 2022

Duplicates and incomplete studies that did not have the necessary information to address the
topic proposed in the study were excluded. Subsequently, a critical reading was performed, and the
information was collected using an Excel spreadsheet with the following information: title, year of
publication and authors. Then, the content was analyzed and used for the development of the study.

Results

From the database search, 3 journal articles, 4 government bulletins and 535 scientific articles
were identified (Table 1). Of the total of 542 bibliographic materials, 36 were selected according to the
selection criteria and objectives of the study, as shown in Figure 1.

Table 1. Details of the search strategy.

Database Search strategies Papers found
Pubmed "Pharmacovigilance AND COVID-19 in Brazil" 17
Pubmed "Vaccine Development AND COVID-19 in Brazil" 234
Pubmed "Vaccination Hesitancy AND COVID-19 in Brazil" 32
Pubmed "Public Health Surveillance AND COVID-19" 220

MedScape "Pharmacovigilance AND COVID-19" 1

MedScape "Vaccine Development AND COVID-19"

MedScape "Vaccination Hesitancy AND COVID-19" 2
Scielo Pharmacovigilance AND COVID-19 3
Scielo Vaccine Development AND COVID-19 20
Scielo Vaccination Hesitancy AND COVID-19 9

Pubmed = A free resource developed and maintained by the National Library of Medicine (NLM®)
in the United States; MedScape = is the leading online destination for physicians and healthcare
professionals worldwide, providing the latest medical news and expert perspectives, essential
information about medications and diseases, as well as continuing medical education content; Scielo
= Scientific Electronic Library Online. COVID-19 = coronavirus disease 2019.
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Bibliographic material found on search engines (n = 542)

Full text assessed for eligibility (n = 36)

Selective and critical reading

Narrative bibliographic review

Production of the narrative review article

Figure 1. Flow diagram of the study selection process.

Pharmacovigilance

According to of the World Health Organization (WHO), pharmacovigilance is defined as “the
science and activities related to the identification, evaluation, understanding and prevention of
adverse effects or any other problems related to the use of medicines and vaccines” [8].

Analyzing the timeline there are cases on record related to the use of medicines since the end of
the 19th century, by way of illustration sudden death cause using chloroform in anesthesia and
jaundice caused using arsenic in treating syphilis [9]. However, the historic milestone of
pharmacovigilance in the world is due to the so-called Thalidomide-disaster —thousands of cases of
phocomelia (rare congenital malformation) cause using thalidomide for to treat or prevent nausea in
pregnant women in the 50s and 60s. An increase from 1.5% to 20% in the incidence of cases of
congenital malformations was observed in women who took thalidomide during pregnancy. A
review of the studies carried out in the pre-commercial phase indicated that the data had been
misinterpreted [2,10,11].

After the world tragedy cause by the thalidomide, in 1961, a need was found to make
international efforts on safety issues relating to medicinal products. The sixteenth World Health Event
(1963) adopted a resolution reaffirming the need for immediate action in relation to the rapid
dissemination of information on adverse reactions to medicines and which, subsequently, led to the
creation of the Pilot Research Project for the international monitoring of medicines, since 1978, that is
operationalized by Uppsala Monitoring Centre (UMC), in Sweden, through the pharmacovigilance
network around the world. Nowadays, the program brings together more than 140 countries [12].

From 1962 on, continuing the storyline, the North American regulatory agency (Food and Drug
Administration) then began to require more rigorous non-clinical and clinical studies of drug
manufacturers. In 1968, the WHO started the pilot phase of International Drug Adverse Reaction
Monitoring Program, in which 10 countries were involved. Since 1978, the Program is implemented
by UMC, in Sweden, and today brings together more than 130 countries.

In the late 90s, with the approval of the National Medicines and the establishment of the National
Health Surveillance Agency (ANVISA), it was institutionalized the responsibility for establishing,
coordinate and monitor the toxicological and pharmacological surveillance systems, in addition to
regulating, controlling, and inspecting medicinal products for human use which pose a risk to public
health in Brazil, a fact that enabled the implementation of a national pharmacovigilance program.
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In Brazil, the Ordinance MS no. 696, from May 7th, 2001, established the National Medicines
Monitoring Centre (CNMM), responsible for the implementation and coordination of the national
pharmacovigilance system, based in pharmacovigilance of ANVISA, he was accepted into the
International Program of the World Health Organization, as its 62nd effective member.

COVID-19 vaccines

The high morbidity and mortality rate of the COVID-19 pandemic has led to the largest and most
diverse effort in vaccine development ever. Approximately 7 months after characterizing the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) viral genome, around 200 vaccines with
different production platforms were at different stages of development, including at least five in
phase III trials.

Although no vaccine is 100% effective, immunization has been instrumental in preventing
deaths, severe cases of COVID-19, and containing the pandemic [13].

Vaccination against COVID-19 in Brazil began in the second half of January 2021 with, two
vaccines from separate laboratories: ChAdOx1 nCoV-19 developed by the British pharmaceutical group
AstraZeneca, in partnership with the University of Oxford and technology transfer to the Oswaldo Cruz
Foundation (FIOCRUZ), in Rio de Janeiro and CoronaVac, Butantan vaccine produced in partnership
with the Chinese biopharmaceutical Sinovac. In May, there was the inclusion of a third BNT162b2
mRNA COVID-19 vaccine (Pfizer-BioNTech) and the fourth vaccine Ad26.COV2. S COVID-19 vaccine
(Janssen/Johnson & Johnson) was acquired for use in Brazilian territory in June 2021.

As informed by the Butantan Institute, at the beginning of the vaccination program, these four
vaccines against the disease were authorized by ANVISA for use in Brazil, being used in the National
Immunization Program (PNI), of the Ministry of Health.

Epidemiologists point out that only rapid vaccination, combined with restrictive measures, can
control COVID-19 transmission. “So far, vaccines have shown good results even with new variants”,
they emphasized [14]. And scientists point out that vaccination should be as rapid as possible, being
a race against time, as the virus is constantly changing. The intention, with the speed of the
vaccination process, is to prevent the virus from continuing to evolve and, eventually, new variants
become even more threatening than previous variants.

In Brazil, according to research conducted in Londrina, Parana, showed that 75% of deaths from
COVID-19 recorded in the first ten months of 2021 occurred in individuals who were not immunized
against the disease. The unvaccinated elderly died nearly three times as often as the immunized.
Among people under 60 years of age, the number of deaths among unvaccinated individuals was 83
times higher than among immunized individuals [15].

Adverse reaction

The systematic observation of adverse events to immunobiological medicinal products
marketed by established practices is essential for the periodic evaluation of the benefit-risk ratio
compared to known adverse events, as well as for the knowledge of rare and unspecified adverse
events [16].

Adverse events are coded according to the Medical Dictionary for Regulatory Activities—
Meddra (Medical Dictionary for Regulatory Activities), a highly specific and standardized
medical terminology, to facilitate the international exchange of regulatory information on medical
products used by humans [17].

Leonardi [4] points out that the concept of pharmacovigilance established by the WHO has four
major pillars related to adverse effects and problems related to the use of medicines: identification,
evaluation, understanding and prevention.

When administering a drug or drug under study in addition to the useful therapeutic effects, in
some people there are certain unwanted effects. Researchers are emphatic in reporting that there is
no drug without risk of adverse reaction. The probability of occurrence may vary, the reaction may
be mild or severe, it may be predictable or not, but the doctor/researcher and the patient/subject of
the research should always be attentive to the possibility of its appearance [18].
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As a result of the pandemic caused by COVID-19, vaccines produced in record time, already in
application, also cause adverse effects, as any drug in use. The Health Units that administer
immunobiological (vaccines, serums, and immunoglobulins) must notify and investigate these
occurrences and register them in the PNI Information System-Post- Vaccination Adverse Event
(SIPNI-EAPV) to be analyzed by the state and national level [19].

Since the beginning of the application of vaccines in Brazil, in early 2021, there was already the
concern of the population as to the effects of the vaccines that would be applied; even so, Henze [20]
argues that “the observed side effects of the vaccine last little and the benefits of the vaccine
outweigh”.

Health control

Although the speed in developing an effective and safe vaccine is essential in the face of a
pandemic scenario, clinical development for authorization and licensing of emergency use is a major
challenge. In this context, pharmacovigilance of vaccine safety and surveillance of virus variants are
essential to ensure the well-being of the population. Thus, one of the most important responsibilities of
the Surveillance Plan is to ensure the protection of human subjects participating in clinical trials [21].

The Brazilian government, through the National Health Surveillance Agency, controls the use
of medicines and their effects on citizens, whose negative reactions need to meet the provisions of
RCB no 406/2020 on Good Pharmacovigilance Practices for Drug Registrants of Human Use [22].

For the appropriate management of post-vaccine adverse events (EAPV) of a new vaccine,
ANVISA says it is essential to have a sensitive surveillance system to assess the safety of the product
and to respond quickly to all the concerns of the population related to vaccines. These activities
require early notification and investigation of the event [16].

According to the Agency, the EAPV Surveillance cycle consists of detection of suspected cases
of adverse events following immunization (AEFI), notification, registration in information system,
investigation (clinical examinations, laboratory tests, etc.) and active search for new events, evaluation
of information, classification of causality, feedback, or timely feedback.

Thus, adverse events detected by health services are reported by health professionals in the e-
SUS online system notifies (https://notifica.saude.gov.br/), these records are investigated and closed
by post-adverse events surveillance vaccination of the Municipal and State Immunization
Coordination, with subsequent review and support by the Ministry of Health [17]. In the case of living
organisms and because it is a new disease, with characteristics still under constant research, taking
into account its variants, this cycle will be repeated continuously, being up to health professionals
and citizens, the responsibility to inform and notify related bodies about adverse events.

Vigimed, according to Leonardi [23], was the tool created to report adverse events related to the
use of medicines and vaccines, in an agreement signed between ANVISA and the WHO collaborating
center, the UMC, a pharmacovigilance software for International Drug Monitoring.

According to ANVISA, after recording adverse effects in VigiMed, notifications are analyzed
according to severity, the risk associated with the adverse event, predictability, that is, whether the
event was expected or not, and the causal link between the event and the medicinal product or
vaccine used [24].

Depending on the case, the agency explains, the notification may lead to the opening of an
investigation process and, therefore, several measures can be taken. These measures include from the
communication of the health risk, from the elaboration and subsequent dissemination of alerts and
reports, as well as changes to the package leaflet, restriction of use or marketing, prohibition of lots
and even the cancellation of the health record of the medicine or vaccine.

Recent data

Rare adverse events have also been described following immunization with approved COVID-
19 vaccines. In April 2021, five patients who had venous thrombosis and thrombocytopenia after
receiving the first dose of the adenoviral vector vaccine ChAdOxInCoV-19. These five cases
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occurred in a population of over 130,000 vaccinated persons, thus representing a rare condition
defined as vaccine-induced immune thrombotic thrombocytopenia [25-27].

In the United States, the Ad26.COV2.S COVID-19 vaccine (Janssen/Johnson & Johnson) was
approved for emergency use on February 27, 2021. As of April 12, 2021, approximately 7 million
doses of the Ad26 vaccine. COV2.S were administered in the US and 6 cases of cerebral venous
sinus thrombosis with thrombocytopenia were identified among recipients, resulting in a
temporary national pause in vaccination with this product on April 13, 2021 [28-30].

Immediately after the granting of the authorization in the United Kingdom (United Kingdom)
and the United States (US) in early/mid-December 2020, there were unique reports of reactions from
hypersensitivity in a very small number of patients, possibly due to a component in the
Pfizer/BioNTech BNT162B2 or Moderna mRNA-1273 vaccines Both, so there is a consensus that these
vaccines are contraindicated only when there are allergy to preparations in similar new mRNA
technologies. These reactions were resolved after treatment is one of the components of the vaccine
or in cases of severe allergic reaction to the first dose [31]. Rare cases of myocarditis and pericarditis
have been reported especially ins, both, so there is a consensus that these vaccines are contraindicated
only when there are allergy to preparations in similar new mRNA technologies. These reactions were
resolved after treatment is one of the components of the vaccine or in cases of severe allergic reaction
to the first dose [31]. Rare cases of myocarditis and pericarditis have been reported especially in in
male adolescents and young adults several days after COVID-19 mRNA vaccination (Pfizer-
BioNTech or Moderna) [32].

The CoronaVac vaccine in phase 1 and 2 trials showed good safety, tolerability, and
immunogenicity in healthy adults 18 years of age and older. However, there are reports of pityriasis
rosea that developed 4 days after the first dose of the vaccine and were present for 1 week in a phase
3 clinical trial conducted in Turkey [33]. Acute rheumatoid arthritis is also reported for 18 days with
the presence of swelling and pain in the left knee joint after CoronaVac vaccination.

According to the International Council for Harmonization of Technical Requirements for
Pharmaceuticals [34], systematic observation of adverse events to immunobiological medicinal
products marketed by established practices is essential for periodic risk-benefit assessment in
comparison with known adverse events, as well as for the knowledge of rare adverse events and not
described in drug leaflet that, perhaps, may arise.

ANVISA, considering international specifications, performed its control of AEFI considering the
Organ Class System and Term Preference and calculated its incidence per 1,000 doses applied for the
non-serious events, and a hundred thousand doses applied to severe and rare events [12].

In periodic bulletins, the agency reports that very rare, serious events and deaths are still
discussed weekly in the Inter-institutional Committee for Pharmacovigilance of Vaccines and other
Immunobiological —formed by the PNI/SVS, Pharmacovigilance Management, National Health
Surveillance Agency, National Institute of Health Quality Control, in addition to specialists with
expertise in vaccinations and pharmacovigilance of vaccines, including immunologists,
infectiologists, neurologists, cardiologists, rheumatologists and pediatricians.

In the first four months of the campaign (January 18th to May 23rd, 2021) 74,563 cases of AEFI
were reported. The incidence of AEFI is observed per 1,000 doses administered each day of
vaccination. Of the reported AEFI, 70,110 were classified as EANG and 4,453 events were classified
as EAG, of which 2,277 were related to deaths [17].

Table 2 shows the incidence of AEFI by type of vaccine, corresponding to the first five months of
the campaign, still without the use of Janssen’s immunization.
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Table 2. Cumulative Incidence of Adverse Events Post-vaccination by coronavirus disease 2019
vaccines according to severity and vaccine and overall incidence (per 100,000 doses applied), January-

May, Brazil, 2021.
AstraZeneca/Fiocruz ~ Sinovac/Butantan  Pfizer/Wyeth Total
EAPV No. Incidence No. Incidence No. Incidence | Overall Incidence
Severe 1397 9,6 3026 10,3 30 3,9 10,0
Death 556 3,8 1717 10,8 4 0,5 5,1
Nonserious 43489 299,5 26234 89,2 387 49,9 156,8
Total 44886 309,1 29260 99,5 417 53,0 166,8

Research Source: Coordenacdo-Geral do Programa Nacional de Imunizag¢des/Departamento de
Imunizagio e Doengas Transmissiveis/Secretaria de Vigilancia em Satide/Ministério da Satide. EAPV
= postvaccination adverse event (evento adverso pds-vacinagao).

It is noteworthy, however, according to the Ministry of Health, that direct comparisons of the
incidence of these events between the different vaccines should take into account the vaccinated
population with each immunobiological, that vaccination was initiated by the most vulnerable
groups, such as the elderly—who present a higher risk of occurrence of serious coincident adverse
events (adverse events caused by other conditions and not by vaccines)—and health professionals—
which are more sensitive to notification and adverse events, and the incorporation of the different
vaccines has been done sequentially [7]. Thus, according to the data presented, pharmacological
surveillance has been performed, responding to vaccination cycles, as groups become eligible for
receiving immunization.

Discussion

It is worth remembering that Brazil is internationally recognized by its National Vaccination
Plan. Created in 1973, the program makes vaccines available to the population through the Brazil's
Unified Health System, one of the largest free health service delivery programs in the world. Through
massive vaccination, Brazil has already eradicated diseases such as smallpox and polio (childhood
paralysis), offering toits population all vaccines recommended by the World Health Organization [35].

During the year 2020, the race for the creation and effectiveness of the immunizing, raised ethical
debates that continue to be discussed, which implies the acceptance of the population to take the vaccines
applied in Brazil, especially when one thinks about their side effects, which are their side effects.

In this sense, Colgrove [17] already recalled that, among the risks related to vaccines, non-
vaccination is considered the most important. The deleterious effects associated with the use of
vaccines, when present and scientifically proven, occur at a very low frequency and are insignificant
when compared to the risks related to non-vaccination.

Strategies to encourage the use of vaccines, the author continues, “are traditionally adopted in
public health, but may be insufficient to ensure an increase in vaccine coveragel” [17]. In this context,
it is necessary to maintain a clear understanding of the value of vaccines.

Both in the population and among health professionals, who demonstrate resistance to
immunization in all parts of the world, either by personal beliefs, or by the influence of information
which has been misinterpreted and widely disseminated over the Internet.

The importance of vaccination at the present, while there are available immunizers, provides for
the non-proliferation of the disease, since the mutating virus has been kept moving, reaching
vaccinated and immunized, which does not interrupt the disease cycle.

Corroborating this statement, the reports reported by Carbinatto [18] point out that different
sequences indicate that SARS-Cov-2 mutates, forming “sub-groups” of the same virus. According to
estimates, the study points out, this has been happening at a frequency of about one mutation per
month. But these changes also reveal which viruses are closest to each other and which are more
distant—by allowing the construction of a “family tree”.

Variants of the disease have already been introduced worldwide and, in several countries with
high levels of vaccinations, restrictive measures have again been imposed, with a view to increasing
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the contamination of even those who have chosen to receive the available immunizer, with the
aggravation of variants carrying more aggressive and lethal strains, still under study for the
adaptation of new immunizing. Adverse reactions are common to any medicine, they are frightening
due to the unprecedented nature of COVID-19, but they are like known effects, which does not
discredit the effectiveness of vaccination.

Conclusion

The Brazilian data for adverse events, although the country is continental in its size, are
acceptable given the number of deaths recorded. It is known that this investigative process must be
permanent, including new immunized groups, new immunizers approved and acquired by
governments, the cooperation of health workers belonging to the immunization program, throughout
the network involved in combating coronavirus.

Pharmacovigilance is effective, and it is necessary, as in so many other public services, to be shared
for the knowledge of the population that ignores such salutary and indispensable information in times
of false information, of disinformation and resistance to free medical treatments available in Brazil.

Lastly, it is necessary to give credit to science and trust in public measures to control this disease
and all others that require the use of drugs, because there is a commitment of the agency responsible
for this health control, there is transparency in the policy used and there is availability of all the
inherent information, allowing the Brazilian population, in particular, to credit the Unified Health
System and its assistance programs employed, with emphasis on the National Vaccination Program,
in evidence at the moment.
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