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Abstract
The COVID-19 pandemic presents several challenges to the organisation and workflow of pharmacovigilance centres as 
a result of the massive increase in reports, the need for quick detection, processing and reporting of safety issues and the 
management of these within the context of lack of complete information on the disease. Pharmacovigilance centres perma-
nently monitor the safety profile of medicines, ensuring risk management to evaluate the benefit-risk relationship. However, 
traditional pharmacovigilance approaches of spontaneous reporting, are not suitable in the context of a pandemic; the sci-
entific community and regulators need information on a near real-time point. The aim of this commentary is to suggest six 
interrelated multidimensional guiding axes for drug safety management by pharmacovigilance centres during the COVID-19 
pandemic. This working plan can increase knowledge on COVID-19 and associated therapeutic approaches, support decisions 
by the regulatory authorities, oppose fake news and promote more efficient public health protection.
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Impacts on practice

• Pharmacovigilance centres have to adapt their organisa-
tion and workflow to the needs of the COVID-19 pan-
demic.

• Implementation of active pharmacovigilance approaches 
contributes to better coverage of pharmacoepidemiologic 
surveillance of COVID-19 drugs.

• Effective communication strategies on drug safety pro-
mote greater awareness for the reporting of suspected 

adverse reactions related  to COVID-19 vaccines and 
other drugs.

• There is a need for pharmacovigilance centres to better 
link drug safety data with actual effectiveness in clinical 
practice.

Introduction

The severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) was identified in late December 2019 in 
Wuhan, China and is responsible for the COVID-19 disease. 
The COVID-19 pandemic is already one of the most disrup-
tive events in modern history, affecting public health on a 
truly global scale. If the challenges arise in multiple research 
lines, those related to the prophylaxis and/or treatment of 
this disease are critical. Moreover, regardless of the thera-
peutic approaches that may be approved, active monitoring 
of drug safety needs to be prioritised [1].
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Therapeutic approaches against SARS‑CoV‑2 
and patient safety

Until now, several therapeutic approaches are under study 
in multiple countries to prevent and/or treat the infection by 
SARS-CoV-2 and the associated complications. The most 
used approach has been investigating drugs already mar-
keted with approved indications for other diseases – "drug 
repurposing" [2], to bypass the limiting factor in the pro-
cess of drug development: time. Particular attention has 
been given to drugs used in the field of antiviral therapies 
[3, 4], to reduce the replicating and infectious capacity of 
SARS-CoV-2 and to immunomodulatory therapies [5, 6], to 
limit the exacerbated inflammatory response of the immune 
system to SARS-CoV-2 infection. For now, only remdesi-
vir and dexamethasone have been approved for the treat-
ment of COVID-19 patients. Simultaneously, there has been 
an unprecedented effort to develop an effective vaccine to 
reduce the risk of infection and severe disease. Until the end 
of April 2021, four COVID-19 vaccines have been approved, 
which trigger the expression of the S protein of the SARS-
CoV-2, thus prompting an immune response. Among the 
different possible approaches, the mRNA and viral vector 
vaccines have been extensively investigated in COVID-19.

Challenges for drug safety in the COVID‑19 
pandemic

Regardless of the therapeutic approach used to treat COVID-
19 patients, one cannot afford to lose sight of the importance 
of patient safety. For that, the pharmacovigilance system, 
through its centres and experts, is of utmost relevance. 
Although the role of pharmacovigilance remains primarily 
focused on monitoring adverse drug reactions (ADRs), other 
medicine-related problems are also relevant, as (in)efficacy, 
so that the potential risk of a therapeutic approach should be 
weighted at the time of clinical decision.

Several studies have described some adverse drug events 
(i.e., without attributed direct causality) associated with the 
therapeutic approaches referred above [7, 8]. Despite this, 
very few studies were conducted in COVID-19 patients, 
which limits the generalization of results in this particular 
population. Also, in the last few months, large-scale vac-
cination programs have been implemented, raising the sur-
veillance of vaccine safety and effectiveness to the highest 
priority. In Europe, the European Medicines Agency (EMA) 
and the European Centre for Disease Prevention and Con-
trol (ECDC) recently kicked off a new initiative aimed at 
strengthening post-marketing monitoring of the safety, 
effectiveness and impact of COVID-19 vaccines in the 
European Union and the European Economic Area [9]. The 

Center for Biologics Evaluation and Research at the Food 
and Drug Administration (FDA) also monitors the safety of 
authorised COVID-19 vaccines through both passive and 
active safety surveillance systems [10]. Of the therapeutic 
approaches approved for COVID-19, all except dexametha-
sone are under the scope of additional monitoring (Table 1), 
a concept introduced in the pharmacovigilance legislation 
in 2010 to identify medicines for which clinical evidence is 
less well established.

The COVID-19 pandemic presents some unusual chal-
lenges to the pharmacovigilance centres. For instance, it is 
quite complex to manage drug safety issues, even for drugs 
already in use, when we are faced with a new clinical indica-
tion for which there is very little information. In parallel, the 
pandemic nature of the disease demands for quick responses, 
which implies fast-tracking of detection, processing and 
reporting of safety issues to the EMA. This need for fast-
tracking is a particular issue since pharmacovigilance cen-
tres are under-resourced for the massive increase in reports 
(particularly related to COVID-19 vaccines), leading to an 
overburden of pharmacovigilance professionals. Moreover, 
this overall situation associated with the COVID-19 pan-
demic has also seen a steep rise in misinformation and fake 
news. The rapid spread of misinformation about the safety of 
vaccines and other COVID-19 therapies has a serious impact 
on adherence to the population’s therapeutic plans, compro-
mising, for example, the achievement of group immunity. 
Through its methodological rigour, pharmacovigilance must 
know how to combat this parallel problem through the best 
scientific evidence available at any given moment.

These challenges pushed pharmacovigilance centres to 
adapt and reorganise in order to implement strategies to 
magnify the information available about the efficacy and 
ADRs of approaches used to prevent/treat COVID-19 and 
to come up with prompt answers to the needs of this public 
health issue. Also, the exponential increase in ADRs (as a 
result of the large-scale use of new drugs or drug repurpos-
ing strategies) supports the need for prioritising the activ-
ity of pharmacovigilance centres. In addition, it is essential 
to work on risk communication since the usefulness of all 
our pharmacovigilance efforts will manifest in our ability to 
communicate practical advice for the safe use of medicines. 
Overall, the information gathered from pharmacovigilance 
on COVID-19 will contribute to opposing fake news. Indeed, 
by using the most recent evidence available from studies 
from real-world data with methodological robustness and 
scrutinised by peer review, pharmacovigilance reports to 
provide relevant support for health authorities.
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Table 1  Medicines with therapeutic indications for prophylaxis or treatment of COVID-19 under additional monitoring (adapted from "List of 
medicinal products under additional monitoring". Source: EMA) [21]

Product name Active substance Reasons for additional moni-
toring

Marketing authorisation 
holder

Date of inclusion

Veklury Remdesivir Conditional marketing 
authorisation

New active substance

Gilead Sciences Ireland UC July 2020

Comirnaty COVID-19 mRNA Vaccine 
(nucleoside modified)

Conditional marketing 
authorisation

New active substance New 
biological

BioNTech Manufacturing 
GmbH

January 2021

COVID-19 Vaccine Moderna COVID-19 mRNA Vaccine 
(nucleoside modified)

Conditional marketing 
authorisation

New active substance
New biological

MODERNA BIOTECH 
SPAIN, S.L

January 2021

COVID-19 Vaccine Astra-
Zeneca

COVID-19 Vaccine 
(ChAdOx1-S [recombi-
nant])

Conditional marketing 
authorisation

New active substance
New biological

AstraZeneca AB February 2021

COVID-19 Vaccine Janssen COVID-19 vaccine (Ad26.
COV2-S [recombinant])

Conditional marketing 
authorisation

New active substance
New biological

Janssen-Cilag International 
NV

March 2021
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Fig. 1  Guiding axes for drug safety management during the COVID-19 pandemic
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Guiding axes for drug safety management 
during the COVID‑19 pandemic

In view of the earlier narrative, we propose six guiding axes 
to support the urgent response of pharmacovigilance centres 
(Fig. 1):

1. Active drug monitoring programs
The most common pharmacovigilance approaches are 

passive and largely spontaneous in nature. However, during 
situations requiring a fast-track of detection, processing and 
reporting of safety issues – like the COVID-19 pandemic, 
robust and responsive active drug monitoring pharmacovigi-
lance programs are crucial to collect data on suspected drug 
incidents in near real-time. Active monitoring program 
approaches include collecting ADRs by direct contact with 
health professionals (e.g. scheduled visits and regular call 
meetings), adapting reporting systems to the needs of the 
institutions and respective units/services (e.g. simplified 
forms, adapted reporting flowchart and consensus meet-
ings) [11] and engage social media as a potential promoter 
of patient reporting [12]. These active monitoring programs 
must transcend the different health services (e.g., pharma-
cies, nursing homes, family healthcare centres and, above 
all, hospitals) in order to increase the probability of detect-
ing suspected drug incidents and accelerate the assessment 
of causality (or attribution of a degree of probability) of the 
events reported in COVID-19 patients. Also, the regional 
centres must be capable of comprehensive coverage of the 
region under their tutelage. For that, reinforcing human 
resources might be needed in order to overcome work over-
load and delayed response.

2. Intensive monitoring in special populations
Clinical trials prior to licensing collect and report infor-

mation on ADRs but often include selected individuals. 
It is only after licencing that data will be gathered from 
more extensive and diverse populations. Certain vulnerable 
groups, e.g. those with increased age, high-risk comorbidi-
ties (renal and hepatic impaired, immunocompromised), 
pregnancy (including gestational age) or paediatrics, 
are usually not included in clinical trials. Also, high-risk 
patients are frequently on polypharmacy, which increases 
the risk for drug interactions. As so, the correlation of data 
from the pharmacotherapeutic profile of each patient can 
also contribute to understanding the relationship between 
the pre-infection pharmacotherapeutic profile and the 
course/prognostic of the disease and ADRs of therapeutic 
approaches. For this, the use of previously stored data in 
electronic clinical records (retrospective approach) must be 
crossed with clinical and ADRs data reported in real-time 
(real-time observational studies - prospective approach). 
However, during the COVID-19 pandemic, the rate of infec-
tion and associated complications requiring pharmacological 

treatment were markedly high in older people with multi-
ple morbidities and polypharmacy. In situations such as 
the present COVID-19 pandemic, monitoring should be 
reinforced in special populations that are found to be more 
vulnerable either to the disease or the needed therapeutic 
approaches. This can be accomplished by following cohorts 
of patients at the regional levels or in collaborative models 
(at the national or international level) to monitor potential 
ADRs [13]. Prospective cohort observational studies can be 
a methodology to be adopted by pharmacovigilance centres. 
The goal is to follow over time a group of similar individuals 
(cohorts) who differ concerning certain factors under study 
to determine how these factors affect rates of a particular 
outcome. Intensifying monitoring in populations known 
to be at increased risk of infection by SARS-Cov-2 and/or 
associated complications due to the COVID-19 disease or 
treatment can help to assist the management of drug safety 
issues, by promptly supporting clinical decisions.

3. Electronic reporting
Electronic or paperless reporting tools are the most 

effective reporting method [14, 15], particularly in a highly 
dynamic public health context, like the COVID-19 pan-
demic, which required data to be gathered and reported 
quickly and efficiently. Multiple strategies can be adopted 
in this field, involving the information systems of the 
healthcare institutions. Examples of such electronic inter-
ventions include integrating electronic pharmacovigilance 
systems into hospital information systems -using Internet-
based reporting systems -and using desktop applications to 
improve access to reporting tools. However, these systems 
also present barriers in their use, such as access to the Inter-
net, problems related to the system’s design and usability 
and challenges linked to the hybrid system of reporting 
[16]. Thus, institutions need a multidisciplinary approach 
to implement these interventions as quickly as the pandemic 
requires. Overall, electronic reporting is of valuable help 
to accelerate detection, processing and reporting of safety 
issues during the COVID-19 pandemic.

4. Integrative ADRs system
An integrative system for submitting ADRs related only 

to COVID-19 would foster knowledge on the topic. Each 
pharmacovigilance centre must effectively centralise all 
suspected ADRs and filter those coming from COVID-19 
patients, bringing together the efforts of pharmacovigilance 
experts dedicated to COVID-19. Also, medical data from 
several sources, such as claims and clinical health records, 
has become common in providing rich insights on support-
ing ADRs investigation [15]. These systems must incorpo-
rate artificial intelligence tools to find and predict ADRs in 
large databases [17]. The use of the Bayesian network may 
be an option in countries with weak pharmacovigilance sys-
tems supporting imputation of causality [18].
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5. Awareness campaigns
Major awareness campaigns on the importance of report-

ing all suspected ADRs should be launched [19]. These 
campaigns should bring together all community partners, 
namely health and social institutions, health professionals, 
pharmacovigilance delegates, patient organisations and local 
and national media, fostering a joint and targeted strategy 
under the best available evidence. These campaigns should 
mainly be aimed at patients vaccinated or diagnosed with 
COVID-19 and under treatment, with broad involvement of 
health professionals. An example of such is the campaigns 
directed to nurses to promote ADRs in vaccination centres 
set up on a large scale worldwide.

6. Effective communication
Some authors have been warning about the massive dis-

semination of information about the COVID-19 - an "info-
demic" - that was mainly diffused through social media and 
sometimes included sensational and distorted information 
about different drugs [20]. Through the best evidence gen-
erated in the pharmacovigilance systems of each country, 
health authorities must be able to oppose, in an informed and 
transparent way, fake news. In this context, the permanent 
engagement of pharmacovigilance delegates from healthcare 
services is crucial for disseminating the pharmacovigilance 
system and for the active and close promotion of spontane-
ous report of adverse events. In addition, communication 
channels should be firmly established with other health pro-
fessionals, patients, hospital managers and health, academic 
and scientific institutions.

In summary, spontaneous reporting remains the corner-
stone of pharmacovigilance, but the effectiveness of active 
pharmacovigilance depends on the specific methods adopted 
and the work patterns put into place. However, spontane-
ous reporting is a slow approach that does not promptly 
answer the needs of situations like the present COVID-19 
pandemic, in which the scientific community and regula-
tors need information on a near real-time point. As so, we 
advocate a multidimensional strategy that, together with 
the traditional pharmacovigilance methods, can promote 
active pharmacovigilance [12] and accelerate the process 
while optimising resources. This multidimensional strategy 
embraces six interrelated guiding axes.
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