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A B S T R A C T

Background: The study aimed to investigate severe hair loss related to psychotropic drugs (PDs) by using
data from the drug safety programme Arzneimittelsicherheit in der Psychiatrie (AMSP).
Methods: Data on PD utilization and reports of severe PD-related hair loss were collected in 83 psychiatric
hospitals in Austria, Germany and Switzerland during the period 1993–2013.
Results: Out of 432,215 patients under surveillance, 404,009 patients were treated with PDs for the main
indications of depression, schizophrenic disorder, neurosis, mania, and organic psychosis. Severe hair
loss related to PD treatment was reported in 43 cases (0.01%). The rates of hair loss under antipsychotic
drugs were slightly lower than the mean rates of all PDs and antidepressant drugs. Valproic acid was
related to the highest risk. In 6 of the 43 cases, hair loss was imputed to multiple drugs, with 4 cases
imputed to double drug combinations and 2 cases to triple combinations. Rates of severe hair loss under
valproic acid (VPA) and lithium salts were distinctly lower as compared with the overall rates reported in
literature. Severe hair loss under PD treatment was reported significantly more often in female patients
than in male patients (p < 0.01).
Conclusion: The rate of severe PD-related hair loss was very low in the present survey. The large number of
patients included in this multicentre study allows for assessment and comparison of hair loss rates
related to different PDs and groups of PDs and provides new and supplementary information on PD-
related hair loss.

© 2018 Elsevier Masson SAS. All rights reserved.
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1. Introduction

While the occurrence of psychotropic drug (PD)-associated hair
loss is considered a rare or infrequent event [1], when it occurs its
psychological and psychosocial effects are significant. There are
still no reliable treatments available for hair loss and only few
successful management options reported in the literature,
including for example, topical and oral corticosteroids and the
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sensitizing agents diphenylcyclopropenone and dinitrochloroben-
zene as potentially effective treatments for alopecia areata [2].

Thecurrentlyavailable informationonPD-associatedhairlossfrom
the medical literature is rather weak and often limited to case reports
[3]. Confirmation of drug-induced hair loss is difficult indeed since
evidence in the strict sense requires both resolution after discontinu-
ation and reoccurrence after reexposure, the latter not easily being
tolerated by affected individuals. Daily loss of up to 150 hairs is
regarded as normal, yet, 25–50% of the head hair must be lost before
hair thinning becomes clinically apparent [4,5]. Hair loss can occur for
many reasons, ranging from genetic to environmental factors.
Androgenetic hair loss, by far the most common cause of hair loss
[6], develops in hereditarily predisposed men and women and may be
considered part of the natural ageing process. Non-androgenetic hair
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loss can appear under treatment with various drugs or because of
toxins, infections, trauma, stress, autoimmune diseases, malnutrition,
and endocrine dysfunctions [7,8]. Hair growth essentially comprises
two main cyclical phases: the anagen and telogen phases. In the
anagen phase, which lasts from several months to a decade, new hair
shafts are produced. Approximately 80–90% of the scalp’s hair follicles
are in this active stage [9]. Telogen, the resting phase, lasts from 2 to 4
monthsandresults inthesheddingof thehairshaft.Drug-inducedhair
loss can either affect the anagen or the telogen phase. Anagen hair loss
is typicallyseenwith chemotherapeutic medications and occurs at the
time of toxic exposure in a dose-related manner [3,4]. By contrast,
telogen effluvium is based on the premature interruption of growth
with an early entry of anagen follicles into the resting phase [10]. The
established causative factors of telogen effluvium include: iron
deficiency, anemia, hyper- or hypothyroidism, delivery, inadequate
diet, oral contraception or its discontinuation, accidental exposure to
toxic substances, chronic renal insufficiency, and secondary syphilis
[11,12]. Causative medications comprise beta-blockers, angiotensin-
converting-enzyme inhibitors, anticoagulants, oral contraceptives,
antithyroid medications, nonsteroidal anti-inflammatory and urico-
suric agents, histamine-2-antagonists, lipid-lowering agents, chemo-
therapy, anticonvulsants, and psychotropic drugs such as several
mood stabilizers, certain antidepressants, and some antipsychotics
[7,11–13]. Hair loss related to these medications usually appears a
few months after starting the medication and is a reversible
phenomenon [1].

In the present report, we will describe hair loss as a severe
adverse drug reaction related to psychotropic drugs in the routine
treatment of psychiatric inpatients using data from the Arznei-
mittelsicherheit in der Psychiatrie drug safety programme in
psychiatry (AMSP). The rates of severe hair loss associated with
antidepressants, antipsychotics, mood stabilizers, and other
psychotropic drugs were assessed, along with the underlying
psychiatric diseases, dosages administered, patient age and sex,
and other known risk factors causing hair loss in the respective
cases. The large sample size of over 430,000 patients included in
this multicentre study will for the first time enable direct
comparisons between different PDs and groups of drugs with
respect to their related risks of hair loss.

2. Methods

The AMSP project was started at the Psychiatric University
Hospital of Munich in October 1993 as a continuous multicentre
drug surveillance programme serving to assess severe adverse
drug reactions (ADRs) in the routine clinical treatment of
psychiatric inpatients. ADRs of basically all different organ systems
(e.g., psychic, neurologic, gastrointestinal, dermatologic, cardio-
vascular, haematologic) are acquired. For AMSP purposes, psycho-
tropic drugs also include neurologic drugs such as anticonvulsants
and antiparkinsonian drugs.

2.1. Severe adverse drug reactions

An ADR is generally rated as severe for three reasons: if it is
potentially life-threatening or seriously endangers the patient’s
health; if it considerably impairs everyday functioning; or if it
requires the patient's transfer to another department providing
more intensive care [14]. In addition to these overarching criteria,
the AMSP study protocol provides additional, more specific
guidelines to better coordinate with individual organ classes [15].

2.2. Severe drug-related hair loss and risk factors

Severe hair loss in the present study was determined if the
patient and the treating physician ascertained a marked or extreme
oi.org/10.1016/j.eurpsy.2018.08.003 Published online by Cambridge University Press
degree of loss in terms of bundles or bunches when combing,
washing, or running the fingers through the hair. Other hallmarks
included significant thinning of the head hair with the scalp
becoming clearly visible and significant loss of body hair including
the eyelashes, eyebrows and pubic hair.

Risk factors of hair loss were ascertained by comprehensive
medical history, clinical assessment, and laboratory diagnostics
through the attending physicians and documented in the case
report files. The influence of the documented risk factors on the
assessed APD related hair loss rates was addressed by the detailed
analysis of each single case (see 2.4 Probability Ratings).

2.3. Pharmacovigilance methods

Psychotropic drug utilization data and reports of PD-related
rates of severe hair loss were collected in 83 university, municipal,
and state psychiatric hospitals in Austria, Germany and
Switzerland during the period 1993–2013. The AMSP’s pharma-
covigilance methods have been described in detail elsewhere
[14,15]. In short, pharmaco-epidemiological data are gathered at
two established, fixed dates per year and include detailed
information on drug prescriptions, daily dosages, and individual
patient parameters (age, sex and primary psychiatric diagnosis),
along with the total number of patients treated per year and per
hospital. Specific information on severe adverse drug reactions
under psychotropic drug treatment is collected in a second dataset.
Trained psychiatrists, known as ‘drug monitors’, question the ward
psychiatrists on a regular basis (i.e., at least every 2 weeks) about
the occurrence of severe ADRs, in an open manner assisted by an
item list. ADR cases are documented using standardized ques-
tionnaires. The generated reports contain a detailed description of
the ADR, history, diagnosis, medication, alternative hypotheses on
the causes of the ADR, relevant risk factors, countermeasures
taken, course of the ADR thereafter, and previous exposures to the
drug. The reported cases are discussed at regional and central case
conferences that are attended by the drug monitors, representa-
tives from the national drug regulatory authorities, and drug safety
experts from the pharmaceutical industry. Assigned ADR proba-
bility ratings and the completed case reports are submitted to the
relevant authorities and pharmaceutical companies and are stored
in the central surveillance database for further analysis. Psychiatric
diagnoses are encoded according to the WHO International
Classification of Disease (ICD-10). Patient-related data are kept
in anonymous form.

2.4. Probability ratings

Probability ratings for drug-related severe hair loss were based
on the proposals by Hurwitz and Wade [16] and by Seidl et al. [17]
and on the AMSP study guidelines [14]. Accordingly, an ADR is
rated as “possible” if the ADR is not known for the drug in question,
if the time course or dosage of the drug is unusual, or if alternative
explanations are more probable. An ADR is rated as “probable” if
the ADR is known for the given drug, the time course and dosage
are in accordance with previous experience, and if alternative
explanations are less likely. ADRs are rated as “definite” if the
criteria of “probable” are fulfilled and if re-exposure to the drug
elicits reappearance of the ADR.

A preliminary probability rating of AMSP cases is done by the
drug monitor. The cases are first sighted by a senior physician of
the hospital and then reviewed in detail by senior members of the
AMSP management. Finally, cases are discussed at regional and
central case conferences. At the regular central AMSP case
conferences, attended by clinicians as well as drug safety experts
from the medicines regulatory authorities and from the pharma-
ceutical industry, probability levels (i.e. “definitely”, “probably”,
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and “possibly” APD related) are discussed by taking into account all
possible influence factors. When a consensus is reached, a final
probability rating is done and assigned to the corresponding ADR
case.

In this study, we investigated all cases of severe hair loss that
were rated as possibly (grade 1), probably (grade 2) or definitely
related to PD treatment (grade 3).

2.5. Adverse event recording

Since drug combination therapies are very frequent in
psychiatric inpatient treatment, the AMSP adverse events are
evaluated using two different views: In the overall view, all ADR
events or, more exactly, all events with at least one drug imputed to
be causally related to it are listed under the heading ‘all ADR
events’. In the targeted view, events are listed when one single
drug alone is imputed to be causally related to it. These event rates
are listed under the heading ‘ADR events imputed to a single drug’.
Accordingly, in the present study, the category ‘all events’ refers to
all patients with PD-related hair loss, whereas the category ‘hair
loss imputed to a single drug’ includes only those cases in which a
single PD is considered as possibly, probably or definitely
responsible.

2.6. Statistical methods

Hair loss events are provided in the absolute number of events
and in the percentages of patients treated with a drug along with
their 95% confidence intervals. With regard to the low actual ADR
incidence rates and the high number of individual patients
exposed, the confidence interval (CI) was calculated according
to the exact method and not one of the approximate methods [18].
Statistical calculations were performed by means of chi-square
tests and were restricted to comparisons of hair loss rates related
to diagnoses, sex, and age, since these variables are assessed in the
ADR cases as well as in the total population.

2.7. Ethical section

Data were obtained from a completely anonymized data bank,
and the subjects are not traceable. Evaluations based on the AMSP
data bank were approved by the Ethics Committee of the
Table 1
Diagnoses, sex, and age groups of patients with severe hair loss under PDs in compari

Pts. with hair loss under PDs 

n % 

Diagnosis
Depression 18 41.8

Schizophrenic disorder 13 30.2
Neurosis 5 11.6
Mania 4 9.3 

Organic psychosis 3 6.98

Sex
Male 8 18.6
Female 35 81.4

Age
�30 10 23,2
31–60 28 65,1
�61 5 11,6

All pts. 43 

Mean age 42.21 

PDs, psychotropic drugs; Pts., patients.
* p < 0.001.

rg/10.1016/j.eurpsy.2018.08.003 Published online by Cambridge University Press
University of Munich. This study adhered to the Declaration of
Helsinki and its later amendments. The AMSP programme is a
continuous observational post-marketing drug surveillance pro-
gramme and does not interfere with the ongoing clinical treatment
of the patients under surveillance.

3. Results

Severe hair loss was reported in a total of 43 patients by the
participating index wards of the AMSP member clinics between
1993 and 2013. The total number of psychiatric inpatients under
surveillance was 432,215, with 404,009 patients treated with PDs,
accounting for an overall hair loss rate of 0.01%.

Table 1 shows the different diagnoses, sex, and age groups of the
patients with severe hair loss under PDs in comparison to all
patients treated. The most common diagnoses of the patients
under surveillance were depression, schizophrenic disorder,
neurosis, mania, and organic psychosis. Of the patients suffering
from severe hair loss, 81.4% were female, and the mean age was
42.2 years. Female sex was related to significantly higher rates of
hair loss (p < 0.001).

The number of patients with hair loss related to PD
subclasses and to individual PDs is summarized in Table 2.
The left side of the table includes all events of hair loss (one or
more drugs imputed), while those imputed to a single drug are
shown on the right side of the table. Due to combined PD
treatment in some patients, the total number of patients with
hair loss in the category ‘all events’ was lower than the sum of
hair loss patients within PD classes or single drugs imputed.
Since the evaluation of single PDs excluded those medications
with an insufficiently representative number of exposed
patients in the total population (case numbers <5000 in the
present study), the total number of patients with hair loss in the
category ‘imputed to a single drug’ was higher than the sum of
hair loss patients within the group of single drugs imputed.

Within the different groups of PDs, the anticonvulsant drugs
(represented by valproic acid and lamotrigine) were related to the
highest rate of hair loss in both categories (‘all cases’ and ‘drug
imputed alone’). Considering the hair loss rates of individual PDs,
the elevated risk was caused almost exclusively by valproic acid,
which was related to a fourfold rate of hair loss compared to the
overall PD-related rate of hair loss. While the rate for the groups
son to all patients treated.

All patients treated with PDs

n %

6 132,883 32.89
3 143,151 35.43
3 41,737 10.33

11,665 2.89
 49,607 12.28

 177,352 43.9
 226,657 56.1*

6 69,157 17.12
2 225,418 55.8
3 109,434 27.09

404,009

49.23
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Table 2
Patients with hair loss related to PD subclasses and to single PDs.

Imputed drug Pts. receiving drug All pts. with hair loss Pts. with hair loss imputed to a single drug

n n % 95%CI n % 95%CI

All PDs 404,009 43 0.011 0.01–0.01 37 0.009 0.01–0.01

PD groups
Antiepileptic drugs 86,468 17 0.020 0.01–0.03 15 0.017 0.01–0.03
Antidepressants 207,623 18 0.009 0.01–0.01 14 0.007 0.00–0.01
Antipsychotics 291,510 10 0.003 0.00–0.01 7 0.002 0.00–0.00
Lithium salts 21,202 2 0.009 0.00–0.03 1 0.005 0.00–0.03

Single PDs
Amitriptyline 12,904 1 0.008 0.00–0.04
Aripiprazole 11,054 1 0.009 0.00–0.05 1 0.009 0.00–0.05
Citalopram 22,822 2 0.009 0.00–0.03 1 0.004 0.00–0.02
Doxepin 12,777 2 0.016 0.00–0.06 2 0.016 0.00–0.06
Lamotrigine 9759 1 0.010 0.00–0.06 1 0.010 0.00–0.06
Lithium carbonate 21,202 2 0.009 0.00–0.03 1 0.005 0.00–0.03
Mirtazapine 51,092 2 0.004 0.00–0.01 1 0.002 0.00–0.01
Olanzapin 47,352 4 0.008 0.00–0.02 2 0.004 0.00–0.02
Paroxetine 9736 1 0.010 0.00–0.06 1 0.010 0.00–0.06
Quetiapine 52,370 2 0.004 0.00–0.01
Risperidone 45,215 3 0.007 0.00–0.02 3 0.007 0.00–0.02
Sertraline 16,136 2 0.012 0.00–0.04 2 0.012 0.00–0.04
Trazodone 8640 1 0.012 0.00–0.06 1 0.012 0.00–0.06
Valproic acid 37,854 16 0.0423 0.02–0.07 14 0.037 0.02–0.06
Venlafaxine 34,019 7 0.020 0.01–0.04 5 0.015 0.00–0.03

PD(s), psychotropic drug(s); Pts., patients; CI, confidence interval.
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consisting of antidepressants or lithium salts ranked almost
equally (approximately 0.01% in the category ‘all cases’) with
the overall PD-related hair loss rate, the rate for the group of
antipsychotics ranked somewhat lower, below half the rate of all
PDs. With respect to the hair loss rates of individual PDs,
mirtazapine and quetiapine were found to be related to slightly
lower risks compared to the mean rate of PD-related hair loss. In
the category ‘drug imputed alone’, no cases were reported for
amitriptyline and quetiapine, which also suggested a slightly
reduced rate of hair loss in comparison to the other PDs, although
respective confidence intervals overlapped considerably. Hair loss
rates of venlafaxine and valproic acid ranked higher than the mean
in both categories, with valproic acid found to be related to the
highest rate among the individual PDs (approximately 0.04%).
Table 3
Median dosages (mg) of PDs in AMSP patients (1993–2013) among all treated patients pe
hair loss occurrences per drug imputed alone.

PDs All treated pts. 

Amitriptyline 100.00 

Aripiprazole 15.00 

Bupropion 300.00 

Citalopram 20.00 

Doxepin 100.00 

Lamotrigine 150.00 

Lithium carbonate 900.00 

Mirtazapine 30.00 

Olanzapin 15.00 

Paroxetine 30.00 

Quetiapine 250.00 

Risperidone 3.00 

Risperidone depot 3.57 

Sertraline 100.00 

Tranylcypromine 30.00 

Trazodone 150.00 

Valproic acid 1200.00 

Venlafaxine 150.00 

Ziprasidone 120.00 

PDs, psychotropic drugs; Pts., patients; ADR, adverse drug reactions.

oi.org/10.1016/j.eurpsy.2018.08.003 Published online by Cambridge University Press
Psychotropic drug polypharmacy was applied in 34 (79.1%) of
the 43 patients experiencing severe hair loss and in 76.6% of all PD-
treated patients and was probably due to the severity of the
diseases in this inpatient collective. In 6 patients with PD-related
hair loss (15.0%), more than 1 drug was considered responsible for
hair loss, with ‘double imputations’ in 4 cases and ‘triple
imputations’ in 2 cases. Two of these ‘multiple imputations’
included combinations of two ADs, and the other combinations
consisted of drugs from different groups (combinations of AD +
valproic acid in two cases and one combination each of
AD + lithium and AD + AP in the other cases). Only one of the
imputed combinations included a non-psychotic drug, namely,
dalteparin sodium, which was blamed for hair loss within a triple
combination that included valproic acid and olanzapine.
r drug, among patients with hair loss occurrences per drug, and among patients with

Pts. with hair loss as ADR Pts. with hair loss as ADR
All cases Drug imputed alone

25.00
10.00 10.00
150.00 150.00
40.00 40.00
125.00 125.00
50.00 50.00
900.00 900.00
37.50 45.00
12.50 10.00
30.00 30.00
412.50
2.50 2.50
2.68 2.68
75.00 75.00
20.00
200.00 200.00
1500.00 1500.00
150.00 150.00
160.00 160.00
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The median PD dosages in patients with severe hair loss and in
all the patients treated are presented in Table 3. The group of hair
loss patients was further differentiated into two categories,
namely, ‘all cases,’ in which either the individual drug or the drug
in combination with others was causative of the hair loss or to the
category ‘imputed alone,’ in which the individual drug is
considered responsible. The median dosages of the PDs adminis-
tered were within the recommended range for each substance. In 7
of 19 instances, the PD median dosages were somewhat higher in
the cases of hair loss, with the largest differences found with
quetiapine in the patients in the category ‘all cases’ and with
citalopram in both categories. In the patients experiencing hair
loss, quetiapine was administered at a median dosage that was
nearly two times higher and citalopram at a median dosage twice
as high as that in all the treated patients.

The mean duration between exposure to the drug imputed and
the appearance of hair loss was 37.8 days (range 2–129 days,
standard deviation 40.1).

Risk factors for hair loss were reported in 10 patients (23.3%)
and are summarized in Table 4. The most frequent risk factors were
thyroid dysfunctions (5 cases, 11.6%) and previously experienced
hair loss (3 cases, 7.0%). The use of numerous hair care agents,
systemic infection, and chronic cutaneous lupus erythematosus
were reported in one case each (2.3%). Since risk factors were
documented for the ADR cases only and are not available for the
total population, relative frequencies could not be given for the risk
factors.

Discontinuation of the imputed drug(s) was performed in 31
(72.1%) of the 43 patients experiencing severe hair loss; dosage
reduction was performed in 9 patients (20.9%); and no changes in
dosage were made in the remaining 3 patients (7.0%). Consultative
dermatologic examinations took place in 12 (27.9%) patients.

Clinical follow-up was reported in 39 of the 43 patients and
revealed subsiding symptoms in 29 subjects (67.4%) following
discontinuation or dose reduction of the imputed drug(s). Hair loss
remained unimproved in the 4 (9.3%) patients with unchanged
drug regimen. The drug imputed could not be discontinued in
these cases because of the underlying psychiatric disease. Due to
early discharge, the further course remained unknown in the
remaining 10 cases.

4. Discussion

Hair loss rates related to individual psychotropic medications
can scarcely be found in the scientific literature. According to
dermatological reviews, the incidence rate of drug-related hair loss
is generally difficult to determine. First, the possibility of
spontaneous hair loss and coincidental use of the drug under
suspicion must be considered, and most of the reported cases lack
thorough documentation by dermatologists specifically involved
in the field of hair pathology [1]. On the other hand, hair loss of
lower intensity is difficult to detect and might thus go unreported
[4]. So far, the evidence of psychotropic drug-induced hair loss is
most convincing for the mood stabilizers, especially lithium and
Table 4
Known risk factors of patients with severe hair loss under PD treatment.

Risk factors numbera,b

Hypothyroidism/Hashimoto-Thyreoiditis (medically adjusted) 5
Hair loss experienced previously/premature hair loss 3
Numerous hair care products 1
Infection and malnutrition 1
Lupus erythaematodes discoides 1

PD, psychotropic drug; ADR, adverse drug reaction.
a From a total of 43 pts.
b Multiple counting possible.

rg/10.1016/j.eurpsy.2018.08.003 Published online by Cambridge University Press
valproic acid, which both have been associated with a relatively
high risk of PD-related hair loss. A 3-year follow-up study of
lithium-treated hospitalized patients reported 12 out of 100
patients complaining of hair loss (rate 12%) [19]. In this survey hair
loss was identified in 11 female and 1 male patient. A method of
assessment was not described. As risk factors the author identified
hypothyroidism in 3 patients, as well as pre-existing eczema and
alopecia areata in one patient each. Regrowth of hair after
cessation of lithium was reported in 3 patients. In a 1995 review
of the literature 643 cases of valproate-induced alopecia were
described [20], with a reported frequency of 0.5–12% [21,22].
Decreasing dosages of valproic acid were reported to lower the risk
of frequent side effects, including that of hair loss [23]. Just as with
our study, most patients with drug-induced hair loss described in
the literature were female [24,25]. Women appear to be more
concerned about their skin and hair and can therefore be assumed
to complain about hair loss more often than men, as is reflected by
the results of other studies [7,19]. Furthermore, women are
considered more vulnerable to medication-related hypothyroid-
ism, which is an established risk factor for hair loss by itself [24,26].

Regarding antidepressant and antipsychotic medications,
current data are mostly limited to case reports, and estimations
of their actual incidence rates of hair loss remain difficult to
determine [4]. A review of the incidence of hair loss following the
administration of tricyclic antidepressants suggested occurrence
in approximately 0.01% of patients [27]. Generally, most anti-
depressants and a limited number of antipsychotics are associated
with a potential, although rare, risk of hair loss [7]. The absolute
rates of hair loss are largely unavailable for the individual
substances of the respective subgroups, however.

Since in AMSP only severe cases of hair loss are assessed, the
drug-related hair loss rates reported here do not include mild and
subtle cases and might therefore be expected to be lower
compared to previous studies on the general risks of drug-induced
hair loss. Indeed, for lithium salts and valproic acid, we identified
distinctly lower rates of hair loss as applying to severe cases only.
With respect to the tricyclic antidepressants, detected hair loss
rates were similar compared to the literature, however, with rates
of approximately 0.008% found for amitriptyline and 0.016% for
doxepin. AMSP characteristics in terms of its observational,
naturalistic and retrospective approach, as well as differences
between study methodologies in general, complicate the compar-
ison of data across studies, however, and emphasize the benefit of
comparisons within a single study comprising a variety of drugs.

The number of antipsychotics that have been associated with
hair loss in the literature is small, which suggests a possibly lower
risk compared to the risk associated with mood stabilizers and
antidepressants; but existing data do not allow direct comparisons
of drug groups and individual drugs. According to psychiatric
review studies [3], through 1999, only one case of hair loss
secondary to antipsychotic treatment had been described in a
patient receiving a one-month treatment with haloperidol [28].
Later, reports confirmed the missing documentation of drug-
induced hair loss with most antipsychotics [7]; up to now, studies
on hair loss related to treatment with typical and atypical
antipsychotics are very limited [29–31]. From the results of the
above-cited studies, haloperidol and chlorpromazine among the
typical antipsychotics and olanzapine, risperidone and quetiapine
among the atypical antipsychotics are those that have been
documented to be associated with hair loss.

The present results confirm the atypical antipsychotics
olanzapine, quetiapine and risperidone as agents potentially
causing hair loss and reveal a further atypical, aripiprazole, that
may possibly induce severe hair loss. Aripiprazole has not yet been
associated with hair loss but was imputed in one case of severe hair
loss in the present study.

https://doi.org/10.1016/j.eurpsy.2018.08.003


122 K. Druschky et al. / European Psychiatry 54 (2018) 117–123

https://d
A new and important aspect of the present results is the direct
comparability of data with respect to hair loss rates of various
psychotropic drugs and different drug groups. In this sense, we can
confirm the outstanding risk of valproic acid among other
individual PDs, as previously suggested by literature reviews.
More importantly, the present results provide the first indications
for a possibly lower risk with the antipsychotic drug group
compared to the mean rate of PDs and to the group of
antidepressants in terms of severe drug-induced hair loss. Since
combinations of various drug groups are frequently used in
psychiatric treatment, differences in the related rates of adverse
effects provide important clues for physicians confronted with
decisions about if and what modifications are to be made. These
decisions may further be complicated, however, by the possibility
of multiple drugs causing the adverse reaction, as indicated by the
multiple imputations in 6 of the 43 cases of severe hair loss
examined in the present study.

4.1. Study limitations

As mentioned above, evidence of drug-induced hair loss in the
narrow sense requires both resolution after discontinuation and
reoccurrence after reexposure. Therefore, as in the clear majority of
previous studies, definite evidence for the induction of hair loss by
the drugs imputed in the present survey is missing. Nevertheless,
our results roughly agree with the existing studies in terms of the
antidepressant drug-related rates of hair loss, while the lower rates
observed for valproic acid and lithium may be related to restriction
of the present results to severe cases of hair loss in inpatient
treatment, only. The mean period of 38 days between the start of a
medication and the onset of drug-induced hair loss is in the lower
range but still matches the proposed time interval [7]. Further-
more, in most of the cases reported here, follow-up revealed the
improvement of hair loss after discontinuation or reduction of the
drug(s) imputed.

The naturalistic design of AMSP very closely reflects the clinical
reality of psychiatric inpatient treatment and allows analysis of
specific variables in terms of psychiatric diagnoses, gender and age
of patients, as well as psychotropic medications and dosages. The
different individual risk factors of patients as well as multiple-drug
therapy of psychotropic and non-psychotropic origin are inherent
factors to be considered, however, and risk factors of individual
ADRs cannot be assessed among the entire patient population
because of the retrospective and observational study approach.
Nevertheless, during the final rating, precise assessments of all
factors contributing to each reported ADR as well as reliable
judgements on its causality occur in regular meetings of an
interdisciplinary team of clinicians and pharmacology experts.

Since the reporting of events depends on clinicians acting as
individual drug monitors during routine work, an individual and
institutional bias in terms of underreporting is to be considered,
depending on the time and motivation of the drug monitor and on
the financial means of the participating hospital. Furthermore, no
quantitative assessment of hair loss and no regular dermatological
consultation was performed in this observational, naturalistic and
retrospective study. However, because a severe degree hair loss, as
investigated here, is very distracting for the affected patients and is
a relatively obvious event, the recorded rates are probably more
reliable than those for less obvious ADRs.

The study results reflect psychiatric inpatient treatment, only,
and cannot be generalized to outpatient settings.

4.2. Conclusion

The rate of severe psychotropic drug-related hair loss in the
present inpatient sample of 404,009 patients was found to be very
oi.org/10.1016/j.eurpsy.2018.08.003 Published online by Cambridge University Press
low (0.01%). Among the individual PDs, valproic acid was
associated with the highest rate (0.04%), confirming its outstand-
ing risk of drug-related hair loss.
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