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ABSTRACT
Introduction: Harm resulting from adverse drug events (ADE) is among the most frequent 
in the world. Therefore, its monitoring is essential, especially among older adults, who 
are at greater risk of suffering such type of harm. Additionally, the COVID-19 pandemic, 
its high incidence among older adults and frequent use of off-label medications have 
reinforced the importance of monitoring ADE in this population. Objective: To describe 
the suspected ADE among older adults in Brazil before and after the beginning of the 
COVID-19 pandemic. Method: A description of suspected ADEs reported in the VigiMed 
system of the National Health Surveillance Agency was carried out, involving older adults 
(age ≥ 65 years) in the pre- (01/2019 to 03/2020) and post-onset of the pandemic period 
(04/2020 to 06/2021). The difference between the proportion of severe ADE between 
the periods was evaluated using Pearson’s chi-square test. Results: 57,167 suspected 
ADE were reported in the global period evaluated; 22.2% involved older adults. In the 
pre-pandemic period, 2,924 suspected ADEs were reported (44.2% were severe ADEs), 
especially those involving antineoplastic, antimicrobial, and anticoagulant drugs. In the 
post-pandemic period, 9,771 suspected ADEs were reported (57.5% severe), especially 
related to hydroxychloroquine and vaccines against COVID-19. The difference in the 
proportion of severe suspected ADE reported for the older adults between the periods 
evaluated was statistically significant (p < 0.001). Conclusions: ADE notifications and 
studies that evaluate ADE among older adults are essential to generate information that 
can support drug therapy optimization and prioritization of harm reduction among them, 
especially in the pandemic context that considerably affects this population.

KEYWORDS: Aged; Drug-Related Side Effects and Adverse Reactions; Adverse Drug 
Reaction Reporting Systems; COVID-19

RESUMO
Introdução: Danos decorrentes de eventos adversos relacionados a medicamentos 
(EAM) estão entre os mais frequentes no mundo. Logo, seu monitoramento é essencial, 
especialmente entre os idosos que apresentam maior risco de sofrer tais danos. 
Adicionalmente, a pandemia da COVID-19, a sua elevada incidência entre idosos e o uso 
frequente de medicamentos off-label reforçaram a importância do monitoramento de 
EAM nessa população. Objetivo: Descrever as suspeitas de EAM entre idosos no Brasil 
antes e após o início da pandemia por COVID-19. Método: Foi realizada a descrição 
das suspeitas de EAM notificadas no sistema VigiMed da Agência Nacional de Vigilância 
Sanitária envolvendo idosos (idade ≥ 65 anos) no período pré-pandemia (01/2019 a 
03/2020) e pós-início da pandemia (04/2020 a 06/2021). A diferença entre a proporção 
de EAM graves entre os períodos foi avaliada mediante teste qui-quadrado de Pearson. 
Resultados: Foram notificadas 57.167 suspeitas de EAM no período global avaliado; 
22,2% envolviam idosos. No período pré-pandemia, 2.924 suspeitas de EAM foram 
notificadas (44,2% eram EAM graves), destacando-se aquelas envolvendo antineoplásicos, 
antimicrobianos e anticoagulantes. No período pós-início da pandemia, 9.771 suspeitas de 
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INTRODUCTION

Drug-related harm is among the most frequent in the world, both 
in terms of the product itself and the process of its use1,2. Thus, 
the identification of adverse drug events (ADE) is essential for 
the adoption of preventive and corrective measures that can 
avoid damages related to the use of drugs, thus improving the 
quality of care provided to the patient3,4. 

It is important to define that ADE comprises any damage or 
injury, resulting from medication, caused by the use or lack of it 
when necessary. All medication errors that lead to harm are clas-
sified as ADE, in addition to all adverse drug reactions (ADRs)5. 
ADEs are a public health problem because they are related to 
transient or permanent damage to the patient, increased mor-
bidity and mortality, prolonged hospital stays, and increased 
care costs6.

In view of the potential harm resulting from their use, continu-
ous monitoring of the safety of drugs throughout their entire life 
cycle, including the pre- and post-marketing period, is essen-
tial7,3. In this context, pharmacovigilance activities related to 
the identification, evaluation, monitoring and reporting of ADEs 
are essential to ensure that the benefits related to pharmaceu-
tical products outweigh their risks, as verified in the pre-regis-
tration period8,3,9. 

In Brazil, as of December 2018, the Brazilian National Health 
Surveillance Agency (Anvisa) adopted VigiMed as the national 
system for ADE notifications, replacing Notivisa, which is cur-
rently used in the country for monitoring other products sub-
ject to health surveillance10. VigiMed is a system for reporting 
adverse events involving drugs or vaccines, carried out volun-
tarily by citizens, professionals, and health services. It is the 
adapted version for Brazil of the VigiFlow system, offered by 
the World Health Organization (WHO) to the national pharma-
covigilance centers of the member countries of the Programme 
for International Drug Monitoring (PIDM). At the initiative of 
the Pharmacovigilance Management (GFARM), Anvisa signed an 
agreement with the Uppsala Monitoring Center (UMC), located 
in Sweden, which receives data sent by Brazil and several 
countries to compose the global database called VigiBase, 
allowing the monitoring of medicines worldwide11. The infor-
mation contained in the notifications is made available on 
Anvisa’s Pharmacovigilance Notifications Panel, which pres-
ents open data on suspected adverse events, that is, without  
causality assessment.

In parallel, it is important to highlight that national data indi-
cate a greater number of notifications of incidents related to 
health care among individuals aged 65 or over12. Among other 
factors, this may be related to the fact that older adults undergo 
physiological changes associated with aging that alter the phar-
macokinetic and pharmacodynamic responses of drugs. These, 
associated with the high burden of comorbidities, polypharmacy, 
and inadequate prescription, increase the risk of harm caused 
by medications among older adults13. In March 2020, after the 
definition of a pandemic context by COVID-19 in Brazil, such 
pharmacotherapeutic issues and issues related to comorbidities 
became even more relevant for the monitoring of adverse events 
in geriatrics14.

Despite this, there are few clinical studies that specifically 
address the effects of drugs in the geriatric population, as well 
as descriptive studies on the occurrence of ADE in these individu-
als15. Given this scenario, it is imperative to develop studies that 
provide information about the safety of drug use for the geriatric 
population, including the pandemic context. Thus, the present 
study aimed to describe the suspicions of ADE related to older 
adults notified to Anvisa before and after the beginning of the 
COVID-19 pandemic in Brazil.

METHOD

This is a descriptive study of suspected ADE reported in the 
VigiMed system between January 1, 2019, and June 30, 2021, for 
older adults16. Data from the first month of system implementa-
tion (December 2018) were excluded, considering the adaptation 
of the notifiers and possible system instabilities.

In the analysis of the present study, all suspected ADEs presented 
in Anvisa’s Pharmacovigilance Notifications Panel of Vigimed 
were included, referring to medicines and vaccines, involving 
older adults, that is, individuals aged 65 years or older, according 
to the fixed age limit proposed in the filters of the system itself. 
Data collection was carried out in November 2021.

The total number of reported ADE suspicions involving older 
adults was described according to categories proposed by VigiMed 
itself, namely: the gender of the patient (female, male, or unin-
formed/unknown), the type of notifier (pharmacist, physician, 
other healthcare professional, consumer, or other non-health 
professional), and the severity of the ADE (severe or not). 

EAM foram notificadas (57,5% graves), destacando-se a hidroxicloroquina e as vacinas contra a COVID-19. A diferença na proporção de 
suspeitas de EAM graves notificadas para idosos entre os períodos avaliados foi estatisticamente significativa (p < 0,001). Conclusões: 
Notificações de EAM e estudos que avaliem EAM entre idosos são essenciais para gerar informações que possam subsidiar a otimização 
da farmacoterapia e a priorização de redução de danos entre eles, sobretudo no contexto pandêmico que afeta consideravelmente 
essa população.

PALAVRAS-CHAVE: Idoso; Efeitos Colaterais e Reações Adversas Relacionados a Medicamentos; Sistemas de Notificação de Reações 
Adversas a Medicamentos; COVID-19 
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Suspected ADEs were also described according to the reporting 
period according to the pandemic context: before the pandemic 
– January 2019 to March 2020 – and after the beginning of the 
pandemic – April 2020 to June 2021. The difference between 
the proportion of severe ADE in the pre-pandemic and post-pan-
demic period was evaluated using Pearson’s chi-square test, and 
a statistically significant difference was considered when the 
p-value was less than 0.05.

A description of the suspected active ingredients most fre-
quently involved in severe and non-serious ADE was also carried 
out, up to a cumulative frequency of about 20% of the total 
ADE. For this description, the ADE data according to the active 
principles were compiled by quarter of the analyzed period. To 
describe the suspected active ingredients, classifications were 
also adopted according to: 1) the list of high-alert medications 
(HAM) of the Institute For Safe Medication Practices (ISMP) Bra-
zil17; and 2) the list of potentially inappropriate medication 
(PIM) for older adults regardless of the presence of diseases 
according to the American Geriatric Society Beers criteria in its  
2019 version18.

All data collection was performed manually and in duplicate, 
due to the impossibility of transferring data from Anvisa’s 
Pharmacovigilance Notifications Panel to the intermediate 
spreadsheet format automatically. Data were entered into a 
Microsoft Excel® spreadsheet. For all variables, descriptive anal-
ysis was used, with absolute and relative frequency measures 
being determined as presented in Anvisa’s Pharmacovigilance  
Notifications Panel.

As the present study is based on the descriptions of collective 
data at the national level presented in Anvisa’s blinded and pub-
lic database, it was not submitted for approval by the research 
ethics committee.

RESULTS

In the period evaluated, a total of 57,167 notifications of 
suspected ADE were made, of which 12,695 (22.2%) involved 
older adults and, of these, 6,907 (54.4%) were severe. Among 
the notifications covering older adults, most involved females 
(n = 6,986; 55.0%). About half of these notifications were 
made by pharmacists (n = 6,449; 50.8%); 24.3% (n = 3,080) of 
them were reported by consumers or other non-health profes-
sionals; 5.1% (n = 647) by physicians; and 19.8% (n = 2,520) by 
another health professional. 

In the pre-pandemic period, 2,924 notifications of suspected 
ADE involving older adults were identified (22.4% of the total 
notifications in the period), generating an average of 195 
notifications per month. In the post-pandemic period, 9,771 
ADE notifications for older adults were identified (22.2% of 
the total notifications for the period), or 651 notifications 
per month. The proportion of severe ADE was higher in the 
post-pandemic period (57.5%) than in the pre-pandemic (44.2%)  
(p < 0.001) (Figure). 

The Table shows the characterization of the suspected active 
ingredients involved in ADE and severe ADE reported for older 
adults. Among the therapeutic classes, antineoplastics, antimi-
crobials, and anticoagulants were among the most frequently 
involved in reports of severe and non-severe ADE in the pre-pan-
demic period. Paclitaxel was present as the suspected active 
ingredient most frequently involved in non-severe ADE in all 
quarters evaluated before the pandemic, and carboplatin, 
piperacillin with tazobactam, and oxaliplatin were present in 
four of the five quarters evaluated before the pandemic. When 
evaluating suspected severe ADE reported in the pre-pandemic 
period, it was possible to observe that the active ingredients 
most frequently involved in the events were: piperacillin with 
tazobactam, and carboplatin (present in four of the five trimes-
ters evaluated); paclitaxel, warfarin, and oxaliplatin (present in 
three of the five trimesters evaluated). 

In the post-pandemic period, antineoplastics, antimicrobials, 
and anticoagulants continued to be among the therapeutic 
classes most involved in suspected serious and non-severe ADE 
in older adults. Additionally, it was observed that hydroxychlo-
roquine was the suspected active ingredient most frequently 
involved in ADE (n = 115; 11.7%) and severe ADE (n = 50; 12.7%) 
in the second quarter of 2020, a period that comprises the first 
three months of the pandemic. It is also important to high-
light that, in the last two quarters evaluated (first and sec-
ond quarters of 2021), the active ingredients most frequently 
involved in severe and non-severe ADE were CoronaVac and  
AstraZeneca vaccines. 

Furthermore, most of the suspected active ingredients most 
frequently involved in both severe and non-serious ADE were 

Source: Elaborated by the authors, 2021.

Figure. Notifications of suspected adverse drug-related events for 
older adults made on VigiMed and their severity according to the 
pre-pandemic period (January/2019 to March/2020) and post-pandemic 
onset (April/2020 to June/2021). Brazilian National Health Surveillance 
Agency (Anvisa).
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antineoplastic and anticoagulant drugs, which are classified as 
HAM. On the other hand, among the PIM for older adults, only 
amiodarone (n = 7; 2.4%) was involved in severe ADE in the third 
quarter of 2019.

DISCUSSION

Of the notifications of suspected ADE, a considerable percent-
age involved older adults, regardless of the period evaluated. 
This data is in line with the findings of Mota et al.19, who indi-
cated that 19.6% of ADE reports analyzed in the old Brazilian 
pharmacovigilance system (Notivisa) involved people aged 65 
years or older. Suspicions of ADE involving older adults may be 
associated with physiological changes that can alter the phar-
macokinetic and pharmacodynamic parameters of the drugs, in 
addition to the presence of comorbidities that require the use 
of several drugs13.

Regarding the majority of reports for older female patients, 
this factor was also reported as the most important predictor 
of patient-related ADE in different studies20,21,22,23. Among the 
issues that contribute to the increase in this risk among women 
are: greater demand for health services, greater use of medi-
cations, and pharmacokinetic and pharmacodynamic differences 
(e.g. differences in body weight, hormonal factors, reduced  
hepatic clearance)21.

As for the significant participation of pharmacists in ADE notifi-
cations, this finding is consistent with the study by Melo et al.24, 
which showed that pharmacists were the main notifiers in Brazil, 
according to the assessment of notifications made in Notivisa, 
from 2009 to 2018. This data is due to the greater knowledge 
of this professional about pharmacovigilance issues, as well as 
the fact that ADE notifications in the hospital environment are 
generally under the responsibility of pharmacists25. On the other 
hand, only a quarter of the notifications were registered by other 
health professionals. This demonstrates the need to expand 
training in pharmacovigilance and encourage notifications to all 
other health professionals, aiming at interdisciplinary work in 
promoting patient safety. 

It was also found that the number of notifications involving older 
adults in the post-pandemic period more than tripled when com-
pared to those recorded in the pre-pandemic period, which can 
be explained by the greater interest of the population in health 
issues since the declaration of emergency for public health by 
COVID-19. Despite this increase, underreporting in Brazil is still 
a limitation, which compromises the identification of safety 
signs and the implementation of measures for the safe use of 
medicines19,26. According to the literature, the main causes of 
underreporting are: misinformation about the notification pro-
cess (ignorance), insecurity in notifying suspected cases of ADE 
(insecurity), indifference or lack of interest (indifference), the 
belief that only safe drugs are released for commercialization 
(complacency), and the lack of training in pharmacovigilance26. 
In addition, the participation of drug consumers and other pro-
fessionals who do not work in the health area in the notification 

of ADE is still historically low, despite having increased in the 
context of the pandemic: in the pre-pandemic period, these 
social actors contributed with only 2.8% of the notifications and 
in the post-pandemic period, with 29.8% (results not previously 
presented). These data are relevant and demonstrate greater 
empowerment of the population about their health and the 
occurrence of ADE in the pandemic context. On the other hand, 
the need for a careful analysis of national ADE databases is rein-
forced, which now has a considerable proportion of notifications 
made by laypeople.

Most suspicions of ADE involving older adults were classified as 
severe, which can be explained by the increased risk that these 
individuals have of suffering harm as a result of the use of drugs 
and other pharmaceutical products27. However, it is important to 
highlight that a statistically significant increase was observed in 
the proportion of ADE classified as severe in the post-pandemic 
period, when compared to the pre-pandemic period. This raises 
special concern in view of the high morbidity and mortality, 
already expected by COVID-19 in this population, which can be 
aggravated by the occurrence of an ADE28. On the other hand, a 
study that evaluated the factors associated with the occurrence 
of severe ADR among patients with COVID-19 identified that 
older patients with COVID-19 were more likely to have severe 
ADR29. Finally, it is important to highlight that Brazilian legisla-
tion defines the notification of suspected serious ADE as manda-
tory, with defined deadlines for the pharmaceutical industry and 
health services, which can interfere in the proportion of serious 
events in relation to others reported in VigiMed30,31,32. 

In the pre-pandemic period, data showed that three pharma-
cological classes were predominant in reports of severe and 
non-severe ADE (antineoplastic, antimicrobial, and anticoagu-
lant). Similar results were found in the study by Mota et al.19 
and Silva et al.33. These drug classes are part of the acronym “A 
PINCH”, proposed by the WHO, which refers to drugs frequently 
involved in serious medication errors in the world34 and includes, 
in addition to antimicrobials, antineoplastics, and anticoagu-
lants, the following groups of HAM: potassium chloride, insulin, 
and narcotics. Such drugs are a priority target of the third Global 
Patient Safety Challenge with the theme “Medications without 
harm”, which aims to reduce serious and preventable drug-re-
lated harm by 50% by 202217,34.

The use of HAM is often related to the occurrence of ADE, 
especially in the hospital environment, according to a study 
by Bohomol35. This profile of drugs involved in ADE results from 
the majority participation of hospitals, especially those that 
make up the sentinel network, in ADE notifications35. Thus, 
the present study corroborated the findings in the literature, 
evidencing the participation of this group of drugs in severe 
and non-severe ADE among older adults, especially with the 
involvement of anticancer drugs.

Regarding the ADE reported in the post-pandemic period, the 
three pharmacological classes (antineoplastic, antimicrobial, 
anticoagulant) remained among the main suspects of involve-
ment in ADE. However, with the COVID-19 pandemic, several 
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multicenter studies were carried out to evaluate potential 
treatments for the infection. Among these, the Solidarity study, 
coordinated by the WHO, which proposed the evaluation of the 
efficacy in adult patients hospitalized with COVID-19 of one of 
the four proposed treatments with potential effects in in vitro 
studies (rendesivir, lopinavir+ritonavir, interferon β1A, chloro-
quine/hydroxychloroquine)36. International studies ended up 
not demonstrating the effectiveness of these treatments, but 
despite this, the population was exposed to the prescription and 
use of drugs without evidence of established efficacy, such as 
hydroxychloroquine/chloroquine37,38.

In this context, in the second quarter of 2020, hydroxychloro-
quine appeared with an important percentage of severe and 
non-severe ADE. Another Brazilian study also identified an 
increase in the number of adverse events involving hydroxy-
chloroquine (59.5%) in hospitalized patients with COVID-19, 
according to Anvisa’s notification data between March and 
August 2020. In addition, chloroquine and hydroxychloroquine 
were also the only drugs associated with the occurrence of a 
severe adverse event in this study29. These findings underscore 
that the off-label use of drugs for COVID-19 involves consider-
able risks, especially among older adults. The stimulation of 
the use of drugs, without proven efficacy, in a population with 
frequent practice of self-medication may have contributed to 
the increase in ADE involving these drugs24. 

In the third and fourth quarters of 2020, enoxaparin appears 
as a suspect drug in both severe and non-serious ADE reports, 
possibly because of the implementation of anticoagula-
tion and prophylaxis in patients with COVID-19, due to the 
hypercoagulable state and hematological changes caused by  
the disease39.

In 2021, with the start of vaccination against COVID-19 in Brazil, 
which prioritized older adults, the CoronaVac and AstraZeneca 
vaccines, the first vaccines approved in the country, prevailed 
among suspected ADEs, especially in the second trimester. The 
CoronaVac vaccine was more involved in suspected severe ADE 
in both periods. With the pandemic, there was an increase in 
the attention of the world population to the occurrence of 
adverse events involving vaccines, including the attention from 
professionals and non-health professionals, causing the number 
of ADE reported for these products to increase regardless of 
their plausible causality40.

In the second quarter of 2021, the most frequent drugs in the 
other notifications, after vaccines, were anticancer drugs, 
dutasteride+tamsulosin, warfarin, and teriparatide; and among 
the reports of suspected severe ADE were antineoplastic drugs, 

dutasteride + tamsulosin, teriparatide, and tumor necrosis fac-
tor (TNF) inhibitors (result not described in the Table). No stud-
ies were found that described ADE involving vaccines against 
COVID-19 specifically among older adults, but the analysis of the 
WHO database indicates that this age group was more frequently 
related to severe ADE, especially over 75 years41.

Regarding PIM for older adults, in this study only amiodarone was 
involved in suspected ADEs in the pre-pandemic period, and all 
the events reported for this were serious. PIM are those with the 
potential to cause risks that outweigh the benefits when used by 
older patients, and correspond to one of the main drug-related 
risk factors that predict ADE in this population42,43,27. However, 
it is believed that, due to the historical profile of notifiers in 
Brazil being composed mostly of professionals linked to sentinel 
hospitals, notifications involving drugs used in the hospital envi-
ronment are more frequent, causing the number of notifications 
of suspected PIM to be reduced44,24.

The present study has as limitations the analysis of data from 
aggregated values from the VigiMed database. This prevents the 
analysis of more detailed description of the profile of the noti-
fied ADEs or the evaluation of associated factors.

However, to our knowledge, this is the first study to describe 
notifications of suspected ADE for Brazilian older adults after the 
implementation of the notification by VigiMed, as well as the 
profile of notifications in the post-pandemic context. 

CONCLUSIONS

The present study described the main ADE suspicions that were 
reported in Anvisa’s pharmacovigilance system involving older 
patients before and after the onset of the COVID-19 pandemic, 
demonstrating a statistically significant increase in the propor-
tion of severe ADE in the post-pandemic context. The products 
most involved in notifications in the pre-pandemic period were 
antineoplastics, antimicrobials, and anticoagulants; and, after 
the beginning of the pandemic, hydroxychloroquine and vac-
cines against COVID-19 were the most frequent. These results 
highlight how the off-label use of medicines during the COVID-
19 pandemic was relevant and reinforce the importance of 
ADE notifications to pharmacovigilance systems, aiming at the 
implementation of practices that promote the rational use of 
medicines and, above all, reduce the occurrence of severe ADE. 
In addition, studies that assess ADE in the geriatric population 
are essential to provide information regarding pharmacother-
apy, risks and prioritization of harm reduction among older 
patients, considering the incipience of clinical studies that 
encompass this population.
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