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ABSTRACT

Background: Isotretinoin is an oral medicine prescribed for the management of severe acne that is
insensitive to conventional therapy, including systemic antibiotics. Acute psychosis refers to a severe
mental illness characterized by a loss of touch with realism, visions, delusions, confused thinking, and
abnormal behaviors. The study aims to analyze and document these cases to better understand the
potential relationship between isotretinoin use and the development of acute psychosis, as well as to
find out which therapy is best for treating this problem.

Methods: We searched the following electronic databases independently with no linguistic or date
limit: PubMed/MEDLINE, Scopus, Web of Science, Google Scholar, and Serbian Citation Index (SCIndeks).
Results: Our results included 14 studies (13 case reports and 1 cohort study) with 18 individual cases.
The oldest patient was 27 years old, and the youngest was 13 years old. Both genders were represented
with 9 individuals each.

Conclusion: We can conclude that, in addition to discontinuation of isotretinoin, therapy with

olanzapine and eventually risperidone could improve the symptoms of psychosis caused by isotretinoin.
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INTRODUCTION

Isotretinoin is an oral medicine prescribed for the
management of severe acne that is indifferent to

hematocrit, reduced erythrocyte and leukocyte counts,
and elevated platelet counts. If the rare occurrence of

conventional treatment, together with systemic antibiotics.
This type of acne is characterized by its severity, resistance
to standard treatments, and the presence of nodules,
which are large, painful, and deep-rooted lesions."?3
Adverse effects linked with isotretinoin usage include
cheilitis, or dry lips, which occurs in approximately 90%
of patients taking the medication. Along with dry lips,
individuals may also experience dry skin (xerosis), dry
mouth (xerostomia), dry nose, and heightened sensitivity
to sunlight. Hypertriglyceridemia and elevated erythrocyte
sedimentation rate are other side effects observed during
isotretinoin therapy, necessitating laboratory checking
throughout the treatment duration. Additional possible
adverse effects include itching (pruritis), irritation,
hair weakening, skin delicacy, dehydrated eyes, skin
infections, rash, bone or joint discomfort, muscle aches,
etc. Isotretinoin may also cause certain laboratory
abnormalities such as reduced high-density lipoproteins,
enlarged liver function exams, elevated creatinine
phosphokinase, decreased levels of hemoglobin and

neutropenia or agranulocytosis arises, isotretinoin should
be dropped.*> The US Food and Drug Administration (FDA)
approved isotretinoin in 1982.¢

Isotretinoin is among the top 10 drugs associated with
a high number of reported cases of depression and
suicide attempts. Between 1982 and 2000, there were
37 documented cases of suicide among patients using
isotretinoin, and an additional 110 patients required
hospitalization for the treatment of depression.” The
most frequently observed psychiatric side effect has been
depression, but there have also been occasional proven
cases of psychosis associated with isotretinoin use.®

Acute psychosis (AP) refers to a serious mental illness
characterized by a loss of touch with reality, hallucinations,
misbeliefs, disorganized thinking, and abnormal behaviors.
It is important to note that the occurrence of acute
psychosis with isotretinoin use is rare. The majority of
patients who take isotretinoin do not experience any
psychiatric issues.>
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While the precise mechanism of how isotretinoin works
remains unclear, research conducted using animal
models (in vivo) has revealed significant levels of retinoid
receptors and cellular binding proteins in areas of the brain
associated with dopamine pathways, notably the striatum.
This observation suggests a potential link between these
molecular components and their potential role in the
development of various psychiatric disorders.? Depression
resulting from isotretinoin usage may be attributed to
factors such as reduced neurogenesis (the formation of new
nerve cells) and disrupted serotonin signaling within the
brain. However, when it comes to the origins of psychosis
induced by isotretinoin, our understanding is limited, and
no established hypotheses currently exist to explain this
phenomenon. ™

This scientific work aims to present a series of cases
of patients who underwent isotretinoin treatment and
experienced acute psychosis as an adverse reaction.
The study aims to analyze and document these cases to
better understand the potential relationship between
isotretinoin use and the development of acute psychosis,
as well as to find out which therapy is best for treating
this problem.

MATERIAL AND METHODS

The International Prospective Register of Systematic
Reviews registered our review with number CRD42023427092.

Three authors (KJJ, TS, and ILj) searched the following
electronic databases independently with no linguistic or
date limit: PubMed/MEDLINE, Web of Science, Scopus,
Google Scholar, and the Serbian Citation Index (SCIndeks).
This was the search strategy: (“isotretinoin”[MeSH
Terms] OR “isotretinoin”[All Fields]) AND (“acute
psychosis”[MeSH Terms] OR (“acute”[All Fields] AND
“psychosis”[All Fields]) OR “acute psychosis”[All Fields]
OR (“acute psychosis”[MeSHTerms] OR (“acute”[All Fields]
AND “psychosis”[All Fields])OR (“isotretinoin”[MeSH
Terms] OR “isotretinoin”[All Fields]) AND (“affective
psychosis”[MeSH Terms] OR (“affective”[All Fields] AND
“psychosis”[All  Fields]) OR “affective psychosis”[All
Fields] OR (“affective psychosis”[MeSH Terms] OR
(“affective”[All Fields] AND “psychosis”[All Fields])
OR (“isotretinoin”[MeSH Terms] OR “isotretinoin”[All
Fields]) AND (“depressive psychosis”[MeSH Terms] OR
(“depressive”[All Fields] AND “psychosis”[All Fields])
OR “depressive psychosis”[All Fields] OR (“depressive

MAIN POINTS

e In some cases isotretinoin can cause acute psychosis.

e In proven cases acute psychosis caused by isotretinoin,
firstly we need to stop using isotretinoin.

«  We can give to the patients olanzapine or risperidone.

psychosis”[MeSH Terms] OR (“depressive”[All Fields]
AND “psychosis”[All Fields]) OR (“isotretinoin”[MeSH
Terms] OR “isotretinoin”[All Fields]) AND (“psychotic
disorder”[MeSH Terms] OR (“psychotic”[All Fields] AND
“disorder”[All Fields]) OR “psychotic disorder”[All
Fields] OR (“psychotic disorder”[MeSH Terms] OR
(“psychotic”[All Fields] AND “disorder”[All Fields]).
In this study, case reports or case series with open,
complete text that included full clinical records of the
individuals identified with AP thought to be caused by
isotretinoin were used. Age, sex, the identification of
the alleged substance (isotretinoin), the manifestations
of the response, the medical course, the management,
and the outcome at the very least had to be available for
all patients to take in a publication in the review. Case
series or case reports were eliminated if they (1) failed
to include a thorough clinical report for every patient
and (2) discussed individuals who received isotretinoin
together with other medications and whose precise
cause of AP was unknown or in whom isotretinoin was
ruled out as a potential cause.

Firstly, the suitability of studies based on the title
and abstract was screened by 2 authors (RZZ and IL)
autonomously. The full text of the publication was saved and
analyzed to determine if it was likely to evaluate whether
the publication completely agreed with the research
topic related to the title and information provided in the
abstract. If all authors agreed that the appropriateness
criterion had been met, studies were included in the
systematic review. If there were disagreements between
distinct judgments, compromise was necessary. The
following information was independently extracted for
each example given by 2 authors (RZZ and TS): demographic
information (age, sex), study origin (country), dosage of
the drug, indication, concurrent medications, diagnostic
procedures used (echocardiography, electrocardiography,
laboratory analyses, coronary angiography, myocardial
perfusion scintigraphy, etc.), timing of the onset of
the first symptoms, location of the reaction, clinical
manifestations, complications, management, length of
hospital stay, and outcome.™

RESULTS

Our results included 14 studies (13 case reports and 1 cohort
study) with 18 individual cases (Figure 1). The oldest patient
was 27 years old, and the youngest was 13 years old. Both
genders were represented with 9 individuals each.

Most of the cases were reported in both Israel (n=5; 27%),
Turkey (n=5; 27%), and India (n=2; 11%). One case each
was reported in Saudi Arabia, Qatar, Canada, Germany,
Italy, and Colombia. Half of the patients were hospitalized
when symptoms of psychosis started. The longest duration
of the study was 2 years. The characteristics of individual
cases are shown in Table 1.
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Figure 1. Selection of studies.

Three patients had obsessive-compulsive disorder, and it was
treated before they started with isotretinoin. In 9 patients
(50%), morphological diagnostics (electroencephalogram,
computed tomography, magnetic resonance, etc.) were
performed. Also, in 9 patients, a laboratory examination
was performed. Manic irritability was the most common
symptom described (n=9; 50%). Insomnia was described in
8 patients (44%). Also, delusional disorder was described
in 4 patients (22%). All symptoms of psychosis are shown
in Figure 2.

The longest duration of isotretinoin therapy before
symptoms started was 11 months, and the shortest
duration was 2 days. The highest dose of isotretinoin that
caused symptoms of psychosis was 80 mg/day, and the
lowest dose was 10 mg/day. Discontinuation of therapy
with isotretinoin was necessary in all but 1 patient. In 1
patient, methylphenidate was excluded, so the symptoms
of psychosis stopped.

In 3 cases, therapy for the psychosis was not needed (16%),
and in 3 cases, a combination of drugs was needed (16%).
In most cases, olanzapine was used for treatment (n=7;
38%), followed by risperidone (n=5; 27%) and quetiapine
(n=3; 16%). Additionally, haloperidol, oxcarbamazepine,
clonazepam, carbamazepine, fluvoxamine, and zolpidem.
Only 1 patient was partially cured; all others were
completely cured. In 1 patient, haloperidol caused acute
dystonia, so it was stopped.

DISCUSSION

Isotretinoin is a form of vitamin A that is used to manage
severe nodular acne, usually when patients have not
responded to other treatments, including antibiotics.
It inhibits the function of the sebaceous gland and
keratinization. In the blood, isotretinoin has protein
bounds of about 99.9% (primarily it binds to albumin), and
its metabolism is by liver oxidation via hepatic isoenzymes
CYP3A4, CYP2C8/9, and CYP2B6. The elimination half-
life is about 18 hours, and 65-83% of the excretion of the
drug is excreted in urine and feces in fairly equivalent
amounts. There are a lot of side effects of isotretinoin
(on the dermatological, skeletal, ocular, hematological,
and neuropsychiatric systems). Psychiatric adverse
effects include depression, thoughts about suicide, and
psychosis. There are many studies linking isotretinoin and
depression, while there are fewer that link it to psychosis.
Isotretinoin-induced psychiatric symptoms have an obscure
mechanism, but some studies say that isotretinoin can
induce apoptosis in various cells, such as the meibomian
glands,? hypothalamus compartments,?”’ hippocampus
compartments,? and sebaceous glands.?’ Additional studies
say that, after 8 weeks of management, isotretinoin
suggestively transformed the appearance of hundreds
of genes in the skin.?® During any period of isotretinoin
treatment, psychiatric side effects can occur, and they
are independent of the dose. Depressive symptoms could
be caused by acne itself, due to the psychological burden
itcreates.’ Still, the mania-inducing consequence does
not seem to be simply attributable to the psychological
problem of acne.

We presented a systematic review of 12 studies in which
patients with a diagnosis of acne who used isotretinoin
developed acute psychosis. We reviewed 11 case reports
and 1 cohort study, totaling 16 patients in total. No one
had a history of psychosis before the treatment, and all
but 1 were cured after discontinuing the drug. Based on
these facts, all studies concluded that treatment with
isotretinoin was the reason for psychiatric symptoms.
In 50% of all patients, morphological diagnostics and
laboratory tests were performed, and all results were
normal. Manic irritability, insomnia, delusional disorder,
irrelevant speech, and loss of appetite accounted for the
majority of symptoms.

An excessive diet of vitamins may induce psychosis.?
Barak et al® reported that 5 of 500 soldiers cured with
isotretinoin for severe acne established manic psychosis
within 8 months of their introduction to isotretinoin. None
of them had any prior history of psychiatric diagnosis. In
this study, the patients were 3 men and 2 women, and
in our study, there were a total of 16 cases—8 were men
and 8 were women. The psychotic chapter persisted
longer than 3 months (in all cases), and, in 3 of the cases,
psychosis persisted longer than 6 months. Three of them
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Table 1. Characteristics of Included Cases

Study
Design

Isotretinoin

Publication ID
Doses

Age Gender

Isotretinoin
Therapy Lasting

Therapy for Psychosis

Assiri et al, 20232 | Case report | 21 M 40 mg/day 5 months Reduced doses of isotretinoin to 10 mg/day Cured
Barak et al, 2005 | Case series | 20 FNA 3 months Risperidon Cured
Barak et al, 2005 | Case series | 19 M NA 8 months Risperidon Cured
Barak et al, 2005 | Case series | 19 F NA 7 months Olanzapine Cured
Barak et al, 2005 | Case series | 20 F NA 11 months Olanzapine Cured
Barak et al, 2005"* | Case series | 20 M NA 10 months Olanzapine Partially
cured
Demirici S, 2021 Case report | 17 F First 10 mg/day | 1 month Excluded isotretinoin Cured
then 20mg/day
Elhusein et al, Case report | 17 M 30 mg/day 3 months Excluded isotretinoin; olanzapine 30 mg/day | Cured
2020
Ersoy et al, 2014'® | Case report | 18 F 30 mg/day NA Excluded methylfenidate Cured
Fornnaro M, 2010'7 | Case report | 25 M 10 mg/day NA Fluvoxamine 20 mg/day and carbamazepine Cured
1200 mg/day then fluvoxamine 300 mg/day
and olanzapine 15 mg/day
Jensen et al, 2020 | Case report | 24 M First 40 mg/day | NA Excluded isotretinoin; quetiapine 100 mg Cured
then 80 mg/day
Kurhan et al, 2021 | Case report | 18 M 20 mg/day 2 days Excluded isotretinoin; Olanzapine 10 mg/day | Cured
Lucca et al, 2014?° | Case report | 20 F First 20 mg/day | 2 months Excluded isotretinoin; Quetiapine 100 mg at Cured
then 60 mg/day night, tablets of oxcarbamazepine 300 mg in
2 divided doses, and tablets of risperidone 2
mg at night
Ozkan et al, 2020%' | Case report | 16 F First 20 mg/day | 2 months Excluded isotretinoin; risperidone 1 mg Cured
then 40 mg/day
Rajagopal et al, Case report | 27 M NA 2 weeks Excluded isotretinoin, risperidone 1 mg/ Cured
20142 night and clonazepam 0.25 mg twice a day
and zolpidem 5 mg/night.
Saadet D, 2021% Case report | 17 F First 10 mg/day | 2 months Excluded isotretinoine Cured
then 20 mg/day
Segmiller et al, Case report | 25 F 20 mg/day 3 weeks Excluded isotretinoin and quetiapine was Cured
2013 initiated a few days later and titrated up to
400 mg
Valderrama et al, Case report | 13 M 20 mg/day 2 months Excluded isotretinoin; Haloperidol 2 mg/ Cured
2017% night, but because of acute dystonia
associated with the use of haloperidol, the
drug was discontinued and started with
olanzapine 5 mg/day.

F, female; M, male; NA, not available.

attempted suicide. In 3 cases, they established in a first-
degree relative a family history of psychosis, and also, 3
individuals had a personal history of obsessive-compulsive
disorder. All patients were treated with second-generation
antipsychotic medicines (3 cases of olanzapine, and 3 cases
of risperidone). This group of medications was the majority
of treatment in our results—in 5 cases risperidone, in 6
cases olanzapine, and in 3 cases quetiapine. One patient
was cured only by a reduced dose of the drug and one by
its exclusion. We included this study in ours.

There are an increasing number of case reports that could
connect isotretinoin and psychotic symptoms. However,
1 retrospective cohort study excluded the relationship
between the use of isotretinoin and an enlarged risk for
psychiatric symptoms. Jick et al®2 used the Saskatchewan

and UK public health files and composed data from 7195
patients who used isotretinoin in Saskatchewan (plus 340
in the UK) and 13700 oral antibiotic users in Saskatchewan
(plus 676 in the UK). They analyzed whether or not
psychotic disorders and depression were more possible in
these patients. Isotretinoin dosages in most cases were 20
mg/day in the UK and 40 mg/day in Saskatchewan, and
the usual treatment period before symptoms started was
3-6 months. In our study, the highest dose of isotretinoin
that caused symptoms of psychosis was 80 mg/day, and
the lowest dose was 20 mg/day. The longest duration
of isotretinoin therapy before symptoms started was 11
months, and the shortest duration was 2 days. Increasing
age and female sex have been related to an increased risk
for psychosis, and this was seen in both the Saskatchewan
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Figure 2. Symptoms of psychosis.

and UK groups. However, the relative risk for all the
following outcomes (depression, other psychiatric
disorders, and suicidal behavior) was all close to 1.0.

One of the cases in our study was a patient with severe
insomnia. Additionally, there is a retrospective cohort study
by Gupta et al.33* They collected data from the U.S. Food
and Drug Administration Adverse Event Reporting System
(aka FAERS). Out of 218594 individual safety reports, 1095
were concerned about insomnia. There was a significant
correlation between insomnia and isotretinoin treatment.

Then, in one of the cases, they linked the presence of
manic symptoms with a combination of isotretinoin and
methylphenidate, so they excluded only methylphenidate.,
and the patient’s symptoms were cured. There is 1 more
study that can provide us with the same conclusion. Gupta
et al® in a study on 55825 patients who were hospitalized
with acne and other dermatologic difficulties, stated that
attention deficit hyperactivity disorder was 2 times higher
in patients with a diagnosis of acne who were treated with
a combination of methylphenidate and isotretinoin when
sex, age, and other factors were controlled.

The limitation of our study was the relatively small number
of investigations included in the manuscript. But this is
related to the small number of described cases in the
literature.

Our results remind us of the significance of taking a
complete medical history during the primary evaluation.
The interval between isotretinoin intake and the onset of
psychotic symptoms is variable, so patients on isotretinoin
therapy must be followed up with neuropsychiatric side
effect monitoring. After we examined our results, we
concluded that in cases of psychosis caused by isotretinoin,
we need to discontinue the use of isotretinoin and start
therapy with olanzapine, eventually risperidone.
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