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Abstract

Introduction In the stressful context of the coronavirus disease 2019 (COVID-19) pandemic, some reports have raised con-
cerns regarding psychiatric disorders with the use of hydroxychloroquine. In this study, we reviewed all psychiatric adverse
effects with hydroxychloroquine in COVID-19 patients, as well as in other indications, reported in VigiBase, the World
Health Organization’s (WHO) global database of individual case safety reports.

Methods First, we analyzed all psychiatric adverse effects, including suicide, of hydroxychloroquine in COVID-19 patients
reported to 16 June 2020. We also performed disproportionality analysis to investigate the risk of reporting psychiatric
disorders with hydroxychloroquine compared with remdesivir, tocilizumab, or lopinavir/ritonavir prescribed in COVID-19
patients. We used reporting odds ratios (RORs) and their 95% confidence intervals (CIs) to calculate disproportionality.
Second, we sought to examine the psychiatric safety profile of hydroxychloroquine in other indications (before 2020).
Results Among the 1754 reports with hydroxychloroquine in COVID-19 patients, we found 56 psychiatric adverse effects.
Half of these adverse effects were serious, including four completed suicides, three cases of intentional self-injury, and 12
cases of psychotic disorders with hallucinations. Compared with remdesivir, tocilizumab, or lopinavir/ritonavir, the use of
hydroxychloroquine was associated with an increased risk of reporting psychiatric disorders (ROR 6.27,95% CI 2.74—-14.35).
Before 2020, suicide was the main cause of death among all adverse drug reactions reported with hydroxychloroquine, fol-
lowed by cardiac adverse effects (cardiomyopathy) and respiratory failure.

Conclusions This pharmacovigilance analysis suggests that COVID-19 patients exposed to hydroxychloroquine experienced
serious psychiatric disorders, and, among these patients, some committed suicide. Further real-world studies are needed to
quantify the psychiatric risk associated with hydroxychloroquine during the COVID-19 pandemic.
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1 Introduction

Recent articles have raised concerns regarding the risk of
psychological distress and psychiatric disorders, includ-
ing suicidal behavior, surrounding the coronavirus disease
2019 (COVID-19) pandemic [1]. High levels of uncer-
tainty, anxiety, social isolation, and economic adversity
were mentioned as potential risk factors for psychiatric
disorders and suicide attempts [2, 3]. In the stressful con-
text of the COVID-19 pandemic, concerns have emerged
for the risk of psychiatric disorders with the use of hydrox-
ychloroquine. On 14 May 2020, the Spanish drug agency
warned of the risk of suicide with hydroxychloroquine for
patients with COVID-19, after some reports of suicide
emerged [4]; the French drug agency (Agence Nationale de
sécurité du Médicament et des produits de santé; ANSM)
also notified this risk [5].

The risk of psychiatric clinical manifestations during
hydroxychloroquine treatment have already been reported
but in the treatment of rheumatic diseases, systemic lupus
erythematous, or malaria [6]. For example, some reports
described patients with systemic lupus erythematous who
developed suicidal ideation, self-harm, or acute psychosis
after the introduction of hydroxychloroquine [7-10]. Thus,
the widespread use of hydroxychloroquine for patients
with COVID-19 may have also increased the risk of psy-
chiatric symptoms.

To investigate this safety signal, we reviewed all psychi-
atric adverse effects with hydroxychloroquine in COVID-
19 patients registered in VigiBase, the World Health
Organization’s (WHO) global database of individual case
safety reports, to 16 June 2020. We investigated the risk
of reporting psychiatric disorders with hydroxychloro-
quine compared with other drugs prescribed in COVID-
19 patients. For completeness, we sought to examine the
psychiatric safety profile of hydroxychloroquine in other
indications and before the COVID-19 pandemic.

2 Methods
2.1 Data Sources

The WHO global database VigiBase, maintained by the
Uppsala Monitoring Centre (UMC), was used to gather
anonymized safety reports. As at June 2020, VigiBase
contained more than 22 million spontaneously generated
adverse drug reactions, from 136 countries and covering
more than 90% of the world’s population [11, 12]. Vig-
iBase includes information on patient’s age, sex, medical
history, country, and drugs taken, with their initiation and

A\ Adis

stop date. Reports are classified according the seriousness
of the ADR. A serious adverse effect is defined as any
effect leading to death, invalidation, significant incapac-
ity, after effects, malformations, congenital anomalies, and
birth defects, or that which requires hospitalization or pro-
longation of hospital stay. Each report contains variable
amounts of information depending on the submitting coun-
tries. Each report originates from different sources, such
as physicians, pharmacists, and other healthcare profes-
sionals, as well as non-healthcare professionals. Reports
from clinical trials represent a small proportion of the
reports found in VigiBase. All duplicate reports are iden-
tified using a statistical model and are removed from the
database. The adverse effects are coded using the Medi-
cal Dictionary for Regulatory Activities (MedDRA®).
According to French law, Ethics Committee review was
not necessary for this type of pharmacovigilance study.
Additionally, because all data in VigiBase are anonymized,
patient informed consent was also not required.

2.2 Report Selection

In a first analysis, we considered all reports with hydroxy-
chloroquine classed as suspect or interacting and registered
in VigiBase from 1 January 2020 to 16 June 2020. Psy-
chiatric case reports were selected using the terminology
‘Psychiatric disorders’ in the System Organ Class (SOC)
view found in MedDRA®, or terms classified as ‘Depres-
sion and suicide/self-injury’ (broad) by the Standardized
MedDRA® queries (SMQs) [13, 14]. All psychiatric reports
with hydroxychloroquine were then reviewed by one special-
ist in pharmacovigilance and clinical psychopharmacology
(FM) to exclude those not related to a COVID-19 indica-
tion. We made the selection of COVID-19 reports based
on the indication of hydroxychloroquine (or other drugs),
including the terms ‘COVID-19’, ‘COVID-19 respiratory’,
‘COVID-19 treatment’, ‘Coronavirus disease 2019°, ‘Coro-
navirus infection’, ‘Corona virus infection’ or ‘SARS-Cov-2
infection’. Finally, cases were classified into six groups of
psychiatric disorders: insomnia or sleep disorders, anxi-
ety, depression, psychotic disorders, suicide or self-injury,
and cognitive disturbances. In a second analysis, we also
reviewed all psychiatric reports of hydroxychloroquine reg-
istered from 1 January 1983 to 31 December 2019 for all
patients > 18 years of age.

2.3 Disproportionality Analysis

In order to complete our pharmacovigilance review, we also
performed a disproportionality analysis to compare cases
of psychiatric disorders reported in COVID-19 patients
exposed to hydroxychloroquine with those reported in
COVID-19 patients exposed to remdesivir, tocilizumab, or
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lopinavir/ritonavir [15]. We used the case/non-case method,
which is similar to case—control studies but adapted for phar-
macovigilance studies [16]. We selected only reports with
a drug prescribed for COVID-19. Within this selection, we
identified cases of psychiatric adverse drug reactions (same
selection as above). Non-cases were all other non-psychiatric
adverse drug reactions registered with these drugs in Vig-
iBase. To avoid reporting bias (notoriety bias) due to the
Spanish safety alert, we considered only reports registered
in VigiBase until 10 May 2020 [17].

We also performed another disproportionality analysis
including reports registered in VigiBase after the Spanish
safety alert (until 16 June 2020). We used reporting odds
ratios (RORSs) and their 95% confidence intervals (CIs) to
calculate disproportionality. The ROR is a ratio similar in
concept to the odds ratio in case—control studies and corre-
sponds to the exposure odds among reported cases of psy-
chiatric disorders over the exposure odds among reported
non-cases [18].

3 Results

3.1 Psychiatric Safety of Hydroxychloroquine
in Coronavirus Disease 2019 (COVID-19)
Patients (2020)

Among the 1754 reports with hydroxychloroquine in
COVID-19 patients, we found 56 psychiatric adverse
effects. Cases originated mainly from European coun-
tries (25) and from Morocco (19), involved mostly men
(27 men, 25 women, 4 unknown), and had a mean age
of 54.9 years (minimum 23 years, maximum 86 years)
(Table 1). Hydroxychloroquine was prescribed at a dose
of 400 mg/day in 70% of reports (range 200-800 mg) and
azithromycin was co-reported in 20 cases (36%). Treat-
ment duration with hydroxychloroquine varied between
1 day (discontinuation for serious adverse effects) and
27 days (median treatment duration 10 days). Twenty-eight

Table 1 Characteristics of

oo . Hydroxychloroquine prescribed for Other drugs
psychiatric rep orts with COVID-19* prescribed for
hydroxychloroquine and other COVID-19°
drugs used for coronavirus
disease 2019, in Vigibase® Number of reports 56 17

Reporting region
Europe 25 (45) 11 (65)
Africa 19 (34) 0
Asia 9 (16) 0
Americas 3(5) 5(29)
Oceania 0 1(6)
Reporting month
March 1(2) 2(12)
April 16 (29) 3(18)
May 32 (57) 5(29)
Until 16 June 7(13) 7 (41)
Reporter
Physician 27 (48) 8 (47)
Pharmacist or other healthcare professional 24 (43) 6 (35)
Non-healthcare professional 50) 3(18)
Sex
Women 25 (45) 10 (59)
Men 27 (48) 7 (41)
Unknown 47 0
Age at onset, years
Mean (min—-max) 54.9 (23-86) 61.9 (17-85)
Serious
Yes 28 (50) 10 (59)

Data are expressed as n (%) unless otherwise specified

COVID-19 coronavirus disease 2019, min minimum, max maximum

4Until 16 June 2020

PRemdesivir, tocilizumab, lopinavir/ritonavir
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cases were serious, with four completed suicides in men
that occurred between 2 and 4 days after the first hydroxy-
chloroquine prescription. In each suicide case, hydroxy-
chloroquine was the sole suspected drug. In addition,
we found three cases of intentional self-injury, 12 seri-
ous cases of psychotic disorders (mostly associated with
visual hallucinations, agitations, or aggressions), 7 cases
of insomnia or anxiety, and 2 cases of confusions. Among
non-serious cases, insomnia or anxiety symptoms were
mostly described (19). No cases of intentional self-injury
or suicide were reported with remdesivir, tocilizumab, or
lopinavir/ritonavir during the study period. Most psychi-
atric cases reported with remdesivir, tocilizumab, or lopi-
navir/ritonavir related to anxiety or agitation (10 cases,
59%).

Compared with remdesivir, tocilizumab, or lopinavir/rito-
navir, the use of hydroxychloroquine was associated with an
increased risk of reporting psychiatric disorders in treating
COVID-19 (ROR 6.27, 95% CI 2.74-14.35) (Table 2).

3.2 Review of Psychiatric Reports Recorded
in VigiBase (Until 2019)

We found 751 psychiatric adverse drug reactions reported
in VigiBase before 2020. Psychiatric reports were mainly
insomnia or sleep disorders (32%), followed by anxiety
symptoms (22%), depression (20%), and psychotic disorders
(14%) (Table 3). Most of the cases related to women (82%),
and the mean age reported was 53.5 years. The main psy-
chotropic drugs co-reported were antidepressants (19.7%).
The majority of adverse drug reactions were reported as
serious (59%). Completed suicide (48) was the main cause
of death among all adverse drug reactions reported with
hydroxychloroquine, followed by cardiac adverse effects

(cardiomyopathy) and respiratory failure. The median time
to onset of psychiatric effects with hydroxychloroquine was
5 days.

4 Discussion

While studies suggested not only an absence of therapeu-
tic benefit for COVID-19 patients but also potential cardiac
harms with the use of hydroxychloroquine, our analysis also
raises concerns about the psychiatric safety of hydroxy-
chloroquine for COVID-19 patients [19, 20]. This pharma-
covigilance analysis suggests that some COVID-19 patients
exposed to hydroxychloroquine experienced serious psychi-
atric disorders, and, among these patients, some committed
suicide. We also found in the review of reports made before
2020 that among all adverse drug reactions reported with
hydroxychloroquine, completed suicide was the first cause
of death.

Psychiatric clinical manifestations were reported with
hydroxychloroquine in other indications such as rheumatic
diseases, systemic lupus erythematous, or malaria. The first
description of hydroxychloroquine inducing psychiatric
effects was made in 1962 with a case-series of psychological
symptoms and depression in patients treated for rheumatoid
diseases [21]. Thereafter, several reports of mood disor-
ders (including suicidal behavior), suicide, and psychotic
disorders were published [7—10]. While several pharmaco-
dynamic mechanisms were hypothesized to explain these
psychiatric adverse effects (including serotonin imbalance),
no clear explanation could be retained [22]. In the context
of autoimmune disease or malaria, some factors have been
associated with psychiatric adverse drug reactions, such
as history of psychiatric disorders, female sex, low body
weight, or alcohol abuse. High doses of hydroxychloroquine

Table 2 Rep.ortling odds ratios Exposures Cases” Non-cases’ ROR (95% CI)

for the association between

psychiatric disorder reports and Analysis including only cases reported before the Spanish

the use of h}/droxychloroquing safety alert®

i;)irgft(:;(s)zawrus disease 2019, in Other drugs prescribed for COVID-19¢ 7 513 1 (reference)
Hydroxychloroquine 31 726 6.27 (2.74-14.35)

Analysis including all cases reported until 16 June 2020

Other drugs prescribed for COVID-19¢ 17 1280 1 (reference)
Hydroxychloroquine 56 1698 2.48 (1.43-4.29)

CI confidence interval, COVID-19 coronavirus disease 2019, ROR reporting odds ratio, SOC System Organ
Class, MedDRA Medical Dictionary for Regulatory Activities

4Cases were individual case safety reports containing any terms including the terminology ‘Psychiatric dis-
orders’ in the SOC view found in MedDRA®

"Non-cases were individual case safety reports containing all other adverse events reported to be linked

with the respective drug

“Cases reported until 10 May 2020

dRemdesivir, tocilizumab, lopinavir/ritonavir
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Table 3 Characteristics of psychiatric reports with hydroxychloroquine registered in VigiBase until December 2019
Psychiatric Insomnia or Anxiety Depression  Psychotic disorders ~ Suicide or self- Cognitive
adverse sleep disor- injury disturbances
effects® ders
Number of reports 751 237 166 148 104 92 74
Reporting region
Americas 484 (64.5) 152 (64.1) 116 (69.9) 100 (67.6) 52 (50.0) 67 (72.8) 41 (55.4)
Europe 194 (25.8) 47 (19.8) 39(23.5) 45 (30.4) 43 (41.4) 22 (23.9) 29 (39.2)
Others® 73(9.7) 38 (16.0) 11 (6.6) d 9 (8.6) d d
Reporting year
1983-1999 42 (5.6) d 9(5.4) 8(5.4) 13 (12.5) d 9(12.2)
2000-2009 73 (9.7) 18 (7.6) 18 (10.9) 17 (11.5) 11 (10.6) d 8 (10.8)
2010-2019 635 (84.7) 215 (90.7) 139(83.7) 123 (83.1) 80(76.9) 86 (93.5) 57 (77.0)
Reporter
Physician 312 (41.5) 96 (40.5) 65 (39.2) 67 (45.3) 47 (45.2) 44 (47.8) 32 (43.2)
Others® 340 (45.3) 111 (46.8) 80 (48.2) 65 (43.9) 37 (35.6) 40 (43.5) 29 (39.2)
Unknown 99 (13.2) 30 (12.7) 21 (12.7) 16 (10.8) 20 (19.2) 8(8.7) 13 (17.6)
Sex
Women 617 (82.2) 196 (82.7) 145 (87.4) 123(83.1) 86(82.7) 72 (78.3) 63 (85.1)
Age at onset, years
Mean+SD 53.5 (16.0) 55.0 (14.9) 52.8(15.0) 552(14.6) 53.8(17.4) 49.4 (19.7) 55.3(17.5)
Time to onset, days
Median (IQR) 5(0-44) 1(0-8) 5(0-227)  7(0-36) 7.5 (4-110) d 7 (5-83)
Serious
Yes 443 (59.0) 125 (52.7) 90 (54.2) 94 (63.5) 68 (65.4) 85(92.4) 47 (63.5)
Evolution
Death 64 (8.5) 0 1 1 0 48 (52.2) 0
Indications
Rheumatoid 222 (29.6) 89 (37.6) 50 (30.1) 53 (35.8) 19 (18.3) 5064 12 (16.2)
arthritis
Other arthritis 43 (5.7) 15 (6.3) 12 (7.2) 74.7) 6 (5.8) d 7(9.5)
Systemic lupus 41 (5.5) 10 (4.2) 7(4.2) d 8(7.7) 6 (6.5) 5(6.8)
erythematosus
Other auto-immune 44 (5.9) 14 (5.9) 13 (7.8) 8(54) 7 (6.7) 6 (6.5) 5(6.8)
diseases
Other indications 35 (4.7) 6 (2.5) 6 (3.6) d 11 (10.6) 8 (8.7) 5(6.8)
Unknown 366 (48.6) 103 (43.5) 78 (47.0) 71 (48.0) 53 (50.9) 63 (68.5) 40 (53.9)
Psychotropic drugs
co-reported
Antidepressants 148 (19.7) 31 (13.1) 34 (20.5) 48 (32.4) 25 (24.0) 25 (27.2) 23 (31.1)
Anxiolytics/hyp- 107 (14.3) 25 (10.6) 21 (12.7) 32 (21.6) 26 (25.0) 26 (28.3) 23 (31.1)
notics
Antipsychotics 43 (5.7) 6 (2.5) 8(4.8) 23 (15.5) 21 (20.2) 6 (6.5) 18 (24.3)
Antiepileptics 85(11.3) 29 (12.2) 24 (8.4) 29 (19.6) 26 (25.0) 11 (11.9) 21 (28.4)

Data are expressed as n (%) unless otherwise specified

SOC System Organ Class, MedDRA Medical Dictionary for Regulatory Activities, SMQs Standardized MedDRA® queries, SD standard devia-
tion, IQR interquartile range

*Psychiatric adverse effects were selected using the terminology ‘Psychiatric disorders’ in the SOC view found in MedDRA®, or terms clas-
sified as ‘Depression and suicide/self-injury’ (broad) by the SMQs. Psychiatric adverse effects included the subgroups ‘Insomnia or sleep dis-

orders’, ‘Anxiety’, ‘Depression’, ‘Psychotic disorders’, and ‘Cognitive disturbances’, including ‘Suicide or self-injury’. Each subgroup was not
mutually exclusive

®Oceania and Asia
“Other healthcare professionals and non-healthcare professionals (patient, pharmaceutical industry)

YInsufficient reports to calculate (fewer than five)

A\ Adis



1320

P. Garcia et al.

and use of concomitant cytochrome P450 (CYP) 3A4 inhibi-
tors have been also identified as potential risk factors [23].
Our analysis of cases reported before 2020 is in line with
these previous publications, as psychiatric reports were
mainly insomnia or anxiety, related to mainly women,
and the median time to onset was 5 days. In the context of
COVID-19, we found similar characteristic of psychiatric
reports, except for sex as most cases involved men. The sex
difference can be explained by a higher proportion of men
treated by hydroxychloroquine due to a higher prevalence
of COVID-19 complications in men [24]. Finally, it should
also be underlined that the proportions of reports of suicide
or self-injury were similar in COVID-19 indications than
other indications (12%).

While our results are suggestive, for the first time, of
an increased risk of reporting psychiatric disorders with
hydroxychloroquine in COVID-19 indications, this risk
must be put into context with the strengths and limitations
of pharmacovigilance studies in order to understand its sig-
nificance. Since our study was conducted in VigiBase, we
could not control our analyses on disease severity, as this
clinical data is not included in reports in the WHO database.
Therefore, no causal relation can be made on the risk of
psychiatric disorders with hydroxychloroquine versus rem-
desivir, tocilizumab, or lopinavir/ritonavir. In fact, we could
not exclude that patients exposed to remdesivir, tocilizumab,
or lopinavir/ritonavir were less likely to develop psychiat-
ric symptoms than patients exposed to hydroxychloroquine.
While the disproportionality analysis is susceptible to indi-
cation bias, the relatively high number of psychiatric reports
with hydroxychloroquine should be discussed. From a meth-
odological point of view, the outcome validity of adverse
drug reactions registered in pharmacovigilance databases
such as VigiBase should be underlined. Case reports in phar-
macovigilance databases should not just be considered mere
lines of pharmacoepidemiologic data, because, individually,
each line really represents a true clinical event with a pre-
cise medical meaning [25]. Moreover, reports recorded in
pharmacovigilance databases have been found to be par-
ticularly useful for generating or testing hypotheses [26].
Therefore, reporters may have taken into account potential
confounding factors as the stressful context of the COVID-
19 pandemic when they reported psychiatric disorders with
hydroxychloroquine.

Of note, the safety signal emerged while there was a
potential notoriety bias for another specific adverse drug
reaction with hydroxychloroquine. Indeed, during the
study period, research articles have suggested a potential
risk of cardiac disorders with hydroxychloroquine alone
or associated with azithromycin in COVID-19 patients. On
24 April 2020, the US FDA warned that hydroxychloro-
quine can cause serious heart rhythm disorders in patients
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with COVID-19, often in combination with azithromycin
and other drugs causing QT prolongation [27]. Notoriety
bias is defined as “a selection bias in which a case has a
greater chance of being reported (cardiac disorders) if the
subject is exposed to the studied factor known to cause
(hydroxychloroquine), thought to cause, or likely to cause
the event of interest” [28].

However, our study does come with several impor-
tant strengths. We used the largest pharmacovigilance
database in the world, which covers more than 90% of
the world’s population, allowing us to detect and follow
potential safety signals during the COVID-19 pandemic
crisis. These results from a globalized database increase
the external validity of our findings. Second, working with
this data from VigiBase allows us to be in the context of
‘real-world practice’, unlike clinical trials. Third, the case/
non-case method performed in such pharmacovigilance
databases allowed the evaluation of rare adverse drug reac-
tions, such as psychiatric disorders with hydroxychloro-
quine. Unlike cohort studies, only a few reports of exposed
cases are needed to carry out this type of analysis. Fourth,
in regard to the outcomes, we expect minimal misclassi-
fication and good validity in the diagnosis of psychiatric
disorders. Finally, our findings corroborate the previous
signal of psychiatric disorders with hydroxychloroquine in
other indications (rheumatic diseases or malaria).

5 Conclusion

Our findings imply that during the COVID-19 pandemic,
some patients may have experienced psychiatric symp-
toms associated with the use of hydroxychloroquine. The
risk of psychiatric disorders with hydroxychloroquine is
probably a rare adverse drug reaction, but could be seri-
ous as several cases of completed suicide were reported.
Given the paucity of evidence of benefit in COVID-19, as
well as this signal of psychiatric risk, there is no reason
to prescribe hydroxychloroquine for treating COVID-19
patients in routine practice [19]. In addition, psychiatric
symptoms should be monitored when prescribing hydroxy-
chloroquine in clinical trials. Further real-world studies
are needed to quantify the psychiatric risk associated with
hydroxychloroquine during the COVID-19 pandemic.
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