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Abstract

reintroduction, and, for the most serious manifestations, a

Background: Hydroxychloroquine (HCQ), a useful treat-

short period of antipsychotic medication. Clinicians need to

ment for chronic dermatologic or rheumatologic diseases,

be aware of the NSE of HCQ and the appropriate

has recently gathered widespread attention as a possible

interventions to be carried out.

treatment for COVID-19 infection. However, its rare et
severe neuropsychiatric side effects (NSE), such as

Keywords: Psychosis; Suicide Attempt; Hydroxy-

psychosis and suicidal tendencies, are poorly documented,

chloroquine; Drug Imputability; Case Report

especially in youths.

1. Introduction
Case presentation: We present the first case on a 17-year-

Hydroxychloroquine (HCQ), a derivative of chloroquine, is

old girl of severe acute psychosis with a suicide attempt

routinely used to treat uncomplicated malaria and inflame-

during HCQ treatment in association with thalidomide for

matory autoimmune diseases, such as systemic lupus

chronic and refractory discoid lupus erythematosus. Drug

erythematosus or chronic discoid lupus erythematosus

causality was evaluated using the updated French causality

(DLE). During the coronavirus disease 2019 (COVID-19)

assessment method. We performed a literature review and a

pandemic, HCQ received attention as a possible treatment

worldwide pharmacovigilance database search on psychotic

for severe acute respiratory syndrome coronavirus 2

features after HCQ and thalidomide treatment. We found

(SARS-CoV-2) and concerns for serious side effects

six cases in the literature and 53 cases (psychotic disorder:

associated with HCQ emerged. Contraindications of HCQ

N=45, 3.7% and acute psychosis: N=8, 0.7%) in the

in the case of conditions such as maculopathy, retinopathy

pharmacovigilance database reporting the occurrence of

and QTc prolongation are well-known, and its less severe

psychotic symptoms under HCQ and none under thali-

adverse events (gastrointestinal disturbances and cutaneous

domide. The intrinsic and extrinsic imputability scores

manifestations) are recognized [1]. However, its neuro-

support the hypothesis that HCQ induced psychosis and

psychiatric side effects (NSE) are less documented. Recent

suicide attempt in our patient. Withdrawing HCQ resulted

articles have been interested in the NSE of chloroquine and

in a dramatically improved situation, which remained

HCQ in the wake of COVID-19 [2-5]. Even so, NSE of

perfectly stable after 3 years of follow-up.

HCQ are mainly presented in publications recording
principally NSE of chloroquine [3, 6] and are described in

Conclusion: In HCQ-induced psychosis, recovery may be

the elderly [5, 7-9] but not in youths. The NSE of HCQ can

obtained

include mild clinical manifestations, such as affective

with

HCQ

withdrawal,

no

future
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lability, irritability, insomnia/nightmares, and psychomotor

department. She presented with persecutory delusions,

agitation, or more severe and life-threatening conditions,

inappropriate laughter, thought blocking, and anxiety,

such as psychosis, depression, and suicidal tendencies,

which improved under risperidone and alprazolam. A

whose early signs are sometimes subtle [10-12].

diagnosis of first episode psychosis was made. She was
discharged after 3 weeks with risperidone 8 mg/d,

Here, we aim to present the first case on a 17-year-old girl

alprazolam 0.25 mg at night and tropatepine 20 mg/d. She

displaying a psychotic episode with suicide attempt

was not in a condition to return to high school. Her parents

attributed to HCQ, during HCQ and thalidomide treatment

were extremely worried and requested hospitalization in a

for refractory DLE. We performed a literature review and a

university hospital for a second psychiatric and internist

worldwide pharmacovigilance database search on psychotic

opinion.

features after HCQ and/or thalidomide treatment and
assessed the imputability of adverse drug reactions in our

Upon admission to the Department of Child and Adolescent

patient.

Psychiatry, the patient was extremely slowed cognitively,
had an obvious extrapyramidal syndrome, and a weight gain

2. Case Presentation

of 4 kg. She had no psychotic symptoms at home for 2

The patient, a 17-year-old adolescent girl, had a diagnosis

weeks. Alprazolam was stopped, and risperidone was

of chronic DLE with Raynaud syndrome since 9 years of

reduced then stopped within two weeks. A drug chart and a

age (Fitzpatrick skin phototype IV-V). Following an

timeline of events are presented in Figure 1. The etiological

exacerbation of DLE, she had been taking thalidomide for

assessment of a first psychotic episode was carried out.

three and a half months. Concomitantly, she started

Brain MRI showed an enlargement of the cortical grooves

treatment with HCQ 400 mg/d (body mass index: 20.6

in the bilateral frontal regions and a discrete posterior

2

th

kg/m , 50 percentile). Two weeks later, she experienced

ventricular dilatation that were linked to a history of

asthenia, headaches, nightmares, sadness, and a sense of

prematurity. There were no signs of cerebral lupus. The

persecution. Then her mental condition worsened, with the

EEG was strictly normal. The patient had a past use of

emergence of psychotic symptoms. She thought her cat was

cannabis (smoke inhalation) the previous year, with no

a plush, once smelled a fragrance of ginger, said her phone

history of heavy cannabis use nor other substance abuse;

and the computers at home were hacked. In one month, she

she was an active tobacco smoker. Urine toxicology was

lost 5 kg. Six weeks after the initial symptoms, on a

initially negative in the ICU and was not repeated.

hallucinatory injunction, she attempted suicide by severe

Metabolic, genetic (CGH-array) and biological tests were

self-inflicted drug intoxication, taking HCQ (45 tablets, i.e.,

normal, except a hyperprolactinemia (248 µg/L under

9 g), thalidomide (28 tablets) and alprazolam (30 tablets –

risperidone 8 mg/d), with normalization of prolactin (12

from the family medicine cabinet). She was hospitalized for

µg/L) within 2 months after stopping risperidone. There

3 days in the ICU for a cardiac arrest. She improved with

was no circulating native anti-DNA, anti-nucleosome, and

hemodiafiltration. HCQ and thalidomide administration

anti-soluble nuclear antigen autoantibodies, normal C3 and

were stopped. She was referred to an adult psychiatric

C4, no proteinuria, no pleuropericarditis, and no synovitis.
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The internist and dermatological evaluations concluded a

undergoing DLE treatment with good response to

quiescent, nonsystemic chronic DLE.

lenalidomide 5 mg/d.

The previous year, the patient started concomitant treatment

2.1 Causality assessment

with HCQ 400 mg/d and nifedipine 30 mg/d. We realized

The intrinsic imputability score for HCQ was I4 (C3, S1)

retrospectively that, at that time after a few days, she

(range 0-6) (Table 1), using the updated French causality

developed asthenia, vertigo and visual disturbances that

assessment method [13]. The involvement of thalidomide

lasted for 3 weeks. During this period, she reported a fall

alone was ruled out (I0 (C2, S0)). To assess the extrinsic

from a bicycle and a toe fracture. She later fell from her

imputability, we performed: (1) a literature review on

height, and spontaneously stopped her treatment after 3

Medline for articles published up to August 31, 2021 on the

months. The prescription of HCQ was renewed 6 months

psychotic side-effects of HCQ and/or thalidomide. We

later in association with thalidomide (see Figure 1 for the

found six cases reporting the occurrence of psychotic

chronology of events). The patient had no personal

symptoms under HCQ [8, 9, 14-17] (Table 1), and none

psychiatric history. She was born with a moderate premat-

under thalidomide. (2) A worldwide pharmacovigilance

urity at 33 SA, with no sign of fetal distress. Puberty was

database search on VigiBase, via VigiLyze online database,

normally reached at age 11. There was a history of

the WHO global database of individual case safety reports

posttraumatic stress disorder and depressive episode in a

[18] up to September 21, 2020. NSE under HCQ were

first degree relative, with no other family psychiatric

reported in 1226 cases, including psychotic disorder (N=45,

history.

3.7%), acute psychosis (N=8, 0.7%, including one case
corresponding to the literature), and suicidal ideation

During hospitalization, there were no hallucinatory or

(N=29, 2.4%). Two cases in youths and adolescents were

delusional elements, and no behavioral oddities. Within 7

reported out of the 53 cases of psychotic manifestations (B2

weeks of stopping the antipsychotic treatment, the patient

level of extrinsic imputability; range 1-4). No suspected

told us “to be herself again”, went back to school and found

case of acute psychosis under thalidomide was reported. We

pleasure in her usual activities. She was discharged after 9

conclude that HCQ likely induced the psychosis and suicide

weeks of hospitalization with no drug treatment (stopping

attempt in our patient.

smoking and photoprotection were recommended to reduce
lupus

flares).

HCQ

was

lifelong

contraindicated.

Psychiatric, internist and dermatological follow-ups were
maintained. After 3 years of follow-up, there was no
resurgence of neuropsychiatric manifestations. The patient
repeated her twelfth grade and graduated with honors the
next year. She joined a Fashion Design School, and she is
brilliantly completing her studies. Currently, she is
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Figure 1: Drug chart and timeline of events. CGI-I: Clinical Global Impression – Improvement scale; CGI-S: Clinical Global Impression – Severity scale; DLE: discoid lupus
erythematosus; GCS: Glasgow Coma Scale; HCQ: hydroxychloroquine; ICU: Intensive Care Unit; T0: initial presentation; T1: at 2 weeks; T2: at 6 weeks; T3: at 6.5 weeks; T4:
at 3 months; T5: at 3.5 months; T6: at 4 months; T7: at 6 months; T8: after 3 years of follow-up; stop.
Archives of Clinical and Medical Case Reports
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Authors,
date
Country

Patient:
sex, age

Ward et
al., 1985
UK

40-yearold man

Ferraro et
al., 2004
France

75-yearold
woman

HCQ
treatment
indication

non
systemic
lupus
(DLE)

Relevant
personal or
family
history of
PD
no

DOI: 10.26502/acmcr.96550431

HCQ dosage (and
relevant
pharmacological
interactions)
a- 800 mg/d
b- 400 mg/d

non
systemic
lupus
(EPLP)

no

a- 400 mg/d (+
methylprednisolone
0.5 mg/kg/j)
b- 400 mg/d

Hsu et al.,
2011
Taiwan

49-yearold
woman

SLE

no

100 mg/d

Das et al.,
2014
USA

43-yearold man

chronic Q
fever

no

a- 300 mg/d (in
association with
doxycycline 200
mg/d and rifampin
600 mg/d (1
month) replaced by
ciprofloxacin 1.5
g/d)
b- 400 mg/d

Archives of Clinical and Medical Case Reports

NSE

Time to
onset of NSE
(after HCQ
introduction)

impaired concentration,
irritability, bossy behaviour
irritability, decrease in attention
span, perseverations,
megalomaniac thoughts
nightmares, (excitement under
glucocorticoids)

2 weeks

temporo-spatial disorientaton
(brief episode),
depersonalization, cenesthetic
hallucinations (sensations of
altered states in bodily organs,
burning sensation in the brain)
manic-like episode with
psychotic features: sleep
disorders, anxiety, irritability,
grandiose and mystical
delusions, auditory verbal
hallucinations, treatment
refusal, persecutory delusions
auditory verbal, visual and
cenesthetic hallucinations

> 10 days

visual hallucinations (e.g.,
squirrel, child), cenesthetic
hallucinations (e.g., crawling
bugs and fire on the skin),
auditory verbal hallucinations

3 months

Imputability
score

Medical care

Time to
resolution
of NSE

Follow-up

_

HCQ stop, no
AP

7-12 days

_

I4 (C3,S3)

withdrawal of
glucorticoids

1 month

3 weeks

10 days

HCQ stop, no
AP

no
recurrence of
PD after 2.5
years

8 years!

Naranjo
probability
scale: 5
points

HCQ stop,
risperidone 2
mg/d

after 7
days under
AP
medication

_

4 months

_

HCQ stop,
haloperidol (2
days, dosage
NS)

after a few
days

no NSE for 7
months

HCQ stop,
olanzapine 5
mg (singledose
administration)

3 days

no
recurrence at
8th day
follow-up
visit
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(children's voices), mental
automatism (people on
television talked to him)
GonzalezNieto &
CostaJuan,
2015
Spain

36-yearold
woman

SLE and
APS

borderline
personality
disorder
without
psychotropic
treatment

a - 200 mg/d (+
prednisone 10
mg/d)

generalized anxiey, suicidal
ideation, auditory and
kinaesthetic hallucinations

1 month

_

b - dosage NS (no
corticosteroid)

decrease of
prednisone (5
mg/d), HCQ
stop,
fluvoxamine
and
risperidone
HCQ stop

NS

suicidal ideation, self-harm,
1 week
_
NS
kinaesthetic and auditory
hallucinations
Altintas,
73-yearrheumatoid no
400 mg/d
verbigerations, auditory verbal
5 days
_
HCQ stop,
after 1
2015
old
arthritis
and visual hallucinations,
intramuscular
month
Turkey
woman
speech and swallowing
diazepam,
under AP
disorders, contractions of the
olanzapine 5
medication
body, crying, no confusion
mg/d
diagnosed
Cravero
17-yearnon
no personal
a- 400 mg/d (in
1 - asthenia, vertigo, visual
2 days to 3
I4 (C3,S1)
HCQ stop after
_
et al.,
old
systemic
history of
association with
disturbances, bicycle fall and
weeks
3 months
2021
female
lupus
PD; PTSD
nifedipine 30 mg/d) toe fracture
France
adolescent (DLE)
and
2 - fall from her height
2 months
depressive
(probable orthostatic
disorder in a
hypotension)
first-degree
b- 400 mg/d (in
1 - asthenia, headaches,
2 weeks
HCQ stop after after 1
relative
association with
nightmares, sadness, feelings of
suicidal
month
thalidomide 100
persecution, weight loss
1 month
attempt,
under AP
mg/d (2 months)
2 - psychotic episode: auditory
risperidone 8
medication
then 50 mg/j)
verbal hallucinations,
2 months
mg/d (6
persecutive delusions; suicidal
weeks), 5
ideation; school dropout 3 mg/d (10 days)
suicide attempt (drug
and stop
intoxication)
AP: antipsychotic; APS: antiphospholipid syndrome; DLE: discoid lupus erythematosus; EPLP: erosive plantar lichen planus; HCQ: hydroxychloroquine; mg/d: milligrams
specified; NSE: neuropsychiatric side effects; PD: psychiatric disorder; PTSD: post-traumatic stress disorder; SLE: systemic lupus erythematosus.

Table 1: description of the literature cases reporting psychotic symptoms under hydroxychloroquine
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5 years of
stability

no
recurrence of
NSE
no
recurrence of
PD after 2
months

improvement
during 6
months

no
recurrence of
PD after 3
years

per day; NS: not
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3. Discussion

re previously published over the past 35 years (Table 1) [8,

Here, we report the first adolescent case of HCQ-induced

9, 14-17]. Neuropsychiatric symptoms improved after the

psychosis and suicide attempt, that was successfully treated

withdrawal of HCQ in all cases and upon the use of an

by a collaborative expert care. Competing contributory

antipsychotic medication during a short time period in most

neuropsychiatric diagnoses were discussed during hospit-

cases [9, 15-17]. Due to the long half-life of HCQ (> 3

alization. Neuropsychiatric lupus and substance-induced

weeks in blood and > 4 months in plasma for oral intake)

psychotic disorder were rapidly excluded by both clinical

and its ability to cross the blood-brain barrier, achieving

and complementary examinations. No other psychiatric

tissue concentrations 10-20 times higher than plasma

diagnoses were retained according to DSM-5: 1) for a major

concentrations [20], NSE may continue for several weeks

depressive disorder (MDD) with psychotic features, only

after the drug suspension. Several predictors of HCQ-

four (depressed mood, significant weight loss, fatigue or

induced NSE are established, such as personal or family

daily loss of energy, and suicidal ideation with persecutive

history of psychiatric disorder, female gender, low body

delusions) of the five required criteria out of nine were

weight, alcohol intake, dose of HCQ > 6.5 mg/kg/day,

present. More importantly, persecutive delusions seem to

concomitant administration of cytochrome P-450 (CYP)

have appeared quickly within 2 weeks, while the mood was

3A4 inhibitors, concomitant administration of low-dose

not markedly depressed. MDD in adolescents is often

glucocorticoids, and polypharmacy [7]. Our patient took a

attributable to dynamic contextual factors. It could also

high dose of HCQ of 7.3 mg/kg/d, which might have

further follow a bipolar course [19]. We found no recent

contributed to the occurrence of NSE. She did not have

triggers that could have resulted in an MDD. There has also

concomitant administration of glucocorticoids or CYP3A4

never been a manic, hypomanic or mixed episode, or

inhibitors. Among calcium-channel blockers, benzothiaze-

prepubertal MDD that might have strongly suggested a

pines (e.g., diltiazem) and phenylalkylamines (e.g.,

bipolar disorder. 2) An early-onset schizophrenia: no

verapamil) are moderate inhibitors of CYP3A4, but

history of developmental delays, a high premorbid level of

dihydropyridines, such as nifedipine, are not. Thalidomide

functioning and no abnormal behavior, strong social skills,

is associated with depressed-mood but not an increased risk

a remission of the psychotic symptoms after the

of suicide attempt or psychosis. However, the combined use

discontinuation of antipsychotic medication. 3) A brief

of thalidomide and HCQ likely increases the risk and

psychotic disorder: the psychotic behavior course was quick

severity of adverse effects [21].

but not sudden and was preceded for almost two weeks by
feelings of persecution; the psychotic episode was followed

Our patient had a high dose of risperidone. This dosage was

by complete functional remission but lasted more than 1

probably not necessary to control the psychotic symptoms.

month (5 to 7 weeks); at last, the exclusion criteria were not

She showed frequent side effects of second-generation

met, as the psychotic behavior could have been a direct

antipsychotics despite an anticholinergic agent (tropate-

result of medication (HCQ).

pine): extrapyramidal syndrome, psychomotor slowdown/
somnolence, weight gain and hyperprolactinemia [22].

Only six case reports concerning this drug-event couple weArchives of Clinical and Medical Case Reports

Conversely, in regard to rare side effects, the imputability
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of drug-related iatrogeny is more difficult to assess. We

serious adverse events, especially with use of HCQ during

chose to use the recently updated French imputability

the COVID-19 pandemic.

method [13], mandatory for cases arising from spontaneous
reporting [23]. Our patient presented a moderate to high

Declarations

intrinsic imputability score (I4; range 0-6). Unfortunately,

Consent for publication: Written informed consent was

no drug testing for HCQ has been performed over time.

obtained from the parents and from the patient for
publication of this case report. A copy of the written

The limitations to our case report include the notable

consents is available for review by the Editor-in-Chief of

challenges with toxicology screening tools, potential for

this journal.

substance to induce neurological changes, and effect of
cardiac arrest on neurologic function. At all events, the
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patient experienced physical side effects of HCQ and
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nifedipine. Psychotic side effects appear to be associated
with HCQ, while depressive symptoms might have been
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probably both HCQ and thalidomide medications. Our
patient improved after the suspension of HCQ and
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attempt and the clinical severity of the event.
VigiBase data statement: The information obtained from

4. Conclusion

VigiBase/VigiLyze comes from a variety of sources, and

This first adolescent case of possible HCQ-induced psycho-

the probability that the suspected adverse effect is drug-

sis and suicide attempt illustrates the complexity of

related is not the same in all cases. The information does

differential diagnosis in situations with psycho-organic

not represent the opinion of the Uppsala Monitoring Centre

intrications, especially during adolescence. Clinicians

or the World Health Organization.

should consider potential neuropsychiatric adverse drug
reactions as part of every differential diagnosis. In case of
suspected HCQ-induced NSE, prompt suspension of HCQ
would likely resolve NSE, including psychotic symptoms
and behavioral disorders. It is also worth reporting patients’
rare drug-related NSE and patients’ outcomes to pharmacovigilance databases. It would thereby facilitate the
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