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Abstract
The current COVID-19 pandemic is an exceptional health situation including for drug use. As there was no known effective 
drug for COVID-19 at the beginning of the pandemic, different candidates were proposed. In this short article, we present 
the French public pharmacovigilance activities during this health crisis. Although COVID-19 is a confounding factor per se, 
owing to its potential for multi-organ damage including the heart and kidney, the quality of the transmitted data in adverse 
drug reaction reports, the timeliness of feedback from clinicians, and the real-time pharmacological and medical analysis 
by the French network of the regional pharmacovigilance centers made it possible to swiftly identify relevant safety sig-
nals. The French National Agency of Medicine was thus able to validate the data and convey their findings very early. This 
decentralized organization based on medical and pharmacological evaluation of case reports has proven to be efficient and 
responsive in this unique and challenging healthcare emergency.
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Key Points 

Real-time medical and pharmacological evaluation of 
adverse drug reaction reports is essential to ensure effi-
ciency and responsiveness needed in such a health crisis.

Monitoring of a “known” drug is still crucial as any drug 
taken out of its usual context may have a different safety 
profile with new, more frequent, or serious adverse drug 
reactions.

1 Introduction

The current pandemic is an exceptional health situation 
on many different levels: first, a new virus (SARS-CoV2) 
has been identified, making it unique from a virological 
standpoint; second, is it pathologically unique becasuse the 
related disease known as COVID-19 has emerged with dif-
ferent clinical presentations [1]; and third, it is a pharmaco-
logical challenge because there was (and currently there is 
still) no known effective drug for COVID-19.
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extrapulmonary manifestations [6]. In fact, the pathophysi-
ological context can modify the safety profile of a drug 
used in another indication. Similarly, its safety profile can 
be modified after the use of new dosages or drug associa-
tions. These new conditions of drug utilization can lead to 
the identification of new, more frequent, or serious ADRs.

3  From First ADR Reports to Public 
Announcements

On 26 March, 2020, using data submitted by health profes-
sionals, the network of 31 French regional pharmacovigi-
lance centers (RPVCs) was able to alert the National Agency 
for the Safety of Medicines and Health Products (ANSM) 
about the occurrence of two serious cases of cardiovascular 
ADRs reported with hydroxychloroquine. A specific moni-
toring committee bringing together representatives from 
ANSM and RPVCs and a national pharmacovigilance survey 
were set up on 27 March. The objective of this investigation, 
which is ongoing, was to detect safety signals through tar-
geted monitoring of ADRs of drugs used in patients treated 
for COVID-19. The scope of the survey was not only ADRs 
for drugs used outside their marketing authorization, but 
also, more broadly, ADRs for all drugs administered to these 
patients. In addition, the investigation aimed to detect drugs 
that could be suspected of promoting the infection or caus-
ing a more serious form of the disease than expected. Taking 
into account the already known safety profile of hydroxy-
chloroquine and the first case reports notified to RPVCs, an 
immediate focus was placed on cardiac ADRs. Furthermore, 
given the significant risk of drug misuse in this context, a 
regional pilot study was extended to the whole country. The 
study was designed to give community-based pharmacists 
the opportunity to report misuse without ADRs to RPVCs 
through a simple online questionnaire (https ://www.proje 
t-mesan ge.fr/). Misuse of psychoactive drugs was already 
monitored by the French Addictovigilance Network [7].

Since then, ADRs collected by the French network of 
RPVCs have been analyzed on a daily basis, and weekly 
reports are discussed by a specific monitoring committee. 
Information relating to the vigilance of ongoing clinical tri-
als in France as well as information from the French Addic-
tovigilance Network and the French Poison Control and 
Toxicovigilance Network was also integrated. The resulting 
reports are posted online on the French drug agency site to 
provide complete transparency (www.ansm.sante .fr).

The warning signals concerning cardiac ADRs for 
hydroxychloroquine, alone and/or in combination with 
azithromycin (as published later [8]), but also for lopina-
vir/ritonavir, were identified early [9], resulting in a pub-
lic announcement from the ANSM on 30 March, 2020 
[10]. Over the following days and weeks, this signal was 

2  First Weeks of Pandemic: 
A Pharmacological Challenge

This new virus was first reported on 31 December, 2019 by 
the Wuhan Municipal Health Commission, in Hubei Prov-
ince (China). On 11 February, the World Health Organiza-
tion (WHO) named the new disease “COVID-19”. On 11 
March, given the rapid and extensive spread of disease 
that was responsible for several thousand deaths within a 
short time period, the WHO classified it as a pandemic [2].

In France, the framework for the clinical management 
of patients with COVID-19 was provided by reports from 
the High Council for Public Health, first published on 5 
March, 2020 [3]. This report was based on a scientific 
evaluation using the data available at that time, including 
the “WHO R&D Blueprint: informal consultation on pri-
oritization of candidate therapeutic agents for use in novel 
coronavirus 2019 infection” published on 24 January [4]. 
It is important to specify that these data were, and still are, 
progressing and should be analyzed with regard to their 
date of publication. While clinical trials are ongoing, the 
health emergency has led to the consideration of candidate 
agents on the basis of in vitro results or data obtained from 
other coronavirus diseases. The first candidates, including 
repurposed approved drugs, were [3, 5]:

– Remdesivir, developed for the treatment of Ebola dis-
ease and for which data were available for other coro-
naviruses (SARS-CoV and MERS-CoV). Specific phar-
macodynamic data for SARS-CoV2 have been available 
as of February 2020.

– Combination lopinavir/ritonavir, used since the early 
2000s in the treatment of human immunodeficiency 
virus and for which data have been available for other 
coronaviruses (SARS-CoV and MERS-CoV).

– Chloroquine, and secondarily hydroxychloroquine, 
for their potential antiviral action (in vitro data avail-
able for SARS-CoV and MERS-CoV). In vitro data 
for SARS-CoV2 have been available since February 
2020 for chloroquine and March 2020 for hydroxychlo-
roquine.

Most of these drugs are not “new” because they have 
already been used in other indications, sometimes for long 
periods of time: chloroquine has been used in malaria 
for several decades, hydroxychloroquine in autoimmune 
diseases, and lopinavir/ritonavir combination therapy 
in human immunodeficiency virus. Even though these 
are “known” drugs, it was immediately considered cru-
cial to monitor adverse drug reactions (ADRs) to detect 
new safety signals related to the administration of these 
drugs in a new disease characterized by pulmonary and 
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reinforced, and very early on, RPVCs concluded to an unfa-
vorable benefit-harm balance for these drugs outside of 
clinical trial use. Pharmacovigilance data were exchanged 
with other institutions, including the High Council for Public 
Health and the European Medicines Agency.

In April and May 2020, international data gradually 
came to provide additional information for the benefit-harm 
assessment of hydroxychloroquine. These data led the High 
Council for Public Health, in its report published on 24 
May, to advise against its use in ambulatory or hospitalized 
patients, regardless of the seriousness [11]. The European 
Medicines Agency, for its part, communicated on the risks 
associated with hydroxychloroquine and chloroquine on 23 
April, 2020 and the US Food and Drug Administration on 
24 April, 2020.

In France, the decree authorizing the use of hydroxychlo-
roquine and lopinavir/ritonavir in COVID-19, excluding 
clinical trials, was repealed on 26 May, 2020. The US Food 
and Drug Administration announced a similar decision on 
15 June, 2020 [12].

Other safety concerns have been discussed, especially the 
involvement of non-steroidal anti-inflammatory drugs in a 
more serious form of COVID-19 than expected [13, 14]. On 
their website, the French network of RPVCs has provided 
information for health professionals and the general public 
on the risks of hydroxychloroquine and chloroquine since 22 
March and more specifically for cardiac risk since 27 March 
(https ://www.rfcrp v.fr/). Moreover, RPVCs are participating 
in the COVID-19 frequently asked questions of the French 
Society of Pharmacology and Therapeutic website (https ://
sfpt-fr.org/covid 19). The specific monitoring committee and 
the survey are still ongoing while the “second wave” is hit-
ting France as well as Europe.

4  Conclusions

This exceptional health situation has confirmed the use-
fulness of reporting ADRs, or suspected ADRs, even for 
established medicines that we believe we already under-
stand. Our experience with COVID-19 has also served 
as a reminder that any drug taken out of its usual context 
can potentially be more harmful than helpful. This health 
crisis has provided clear proof of the major interest of the 
current French public pharmacovigilance system, which 
is based on direct reporting of ADRs by healthcare pro-
fessionals and patients to the clinical pharmacologists 
from the RPVCs. Although COVID-19 is a confound-
ing factor per se, with its potential for multi-organ dam-
age that includes the heart, the quality of the transmit-
ted data, the timeliness of feedback from clinicians, and 
the real-time pharmacological and medical analysis by 
RPVC professionals made it possible to swiftly identify 

relevant safety signals. The ANSM was thus able to vali-
date the data and convey their findings very early. The 
French pharmacovigilance system, based on the network 
of the RPVCs, has proven to be efficient and responsive in 
this unique and challenging healthcare emergency. Some 
pharmacovigilance systems are working on automated 
signal detection by using tools connected to very large 
databases. However, for the time being, these methods 
enable the identification of signals, but do not allow for 
any conclusion on a causal link, for which a medical and 
pharmacological evaluation remains essential. Moreover, 
a real-time medical and pharmacological analysis is cru-
cial in this type of health crisis.
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