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Summary

BACKGROUND: The high off-label use of drugs in paedi-
atric patients raises questions on the efficacy and safety 
when prescribing psychotropic drugs. In our studies, we 
aimed to characterise the use of psychotropic drugs in 
the paediatric service of a tertiary hospital and quantify 
the proportion of off-label prescriptions with respect to 
age, indication and dosage recommendations approved in 
Switzerland, France and the USA.

METHODS: We conducted a retrospective cohort study 
(RCS) that included hospitalised patients from 1 Decem-
ber 2017, to 28 June 2018 with at least one PD prescrip-
tion (n = 74) and a prospective cohort study (PCS) that 
included those hospitalised from 29 June 2018, to 30 No-
vember 2018 with at least one psychotropic drug prescrip-
tion (n = 37). For both studies, we collected demographic, 
medical and medication data. Off-label prescriptions were 
identified by comparing the marketing authorisations pub-
lished in the three selected countries.

RESULTS: The average age of RCS and PCS patients 
were 13 ± 3 years and 14 ± 2 years, respectively. Of 
the 168 and 86 psychotropic prescriptions collected in the 
RCS and PCS, respectively, 70% and 71% prescriptions 
were off-label based on Swiss marketing authorisations. 
These rates declined when compared with French market-
ing authorisations (61% and 67% prescriptions) and were 
significantly lower when compared with American mar-
keting authorisations (56% and 51% prescriptions). Psy-
chotropic drugs were often prescribed as needed in both 
studies (53% and 43% of prescriptions), with only half of 
the patients actually receiving one of these prescribed 
psychotropic drugs.

CONCLUSION: Our results showed a high proportion of 
off-label prescriptions of psychotropic drugs in a hospital 
setting. The off-label prescription rates according to Swiss 
marketing authorisations were the highest when com-
pared with French and American marketing authorisa-

tions. Harmonisation of either international marketing au-
thorisations or dosage recommendations at a national
level could be a step forward to improved and evidence-
based use of psychotropic drugs in children and adoles-
cents.

Introduction

According to the World Health Organization (WHO), in
Europe half of all mental health problems in adulthood
have their onset during or before adolescence. Suicide ap-
pears to be the leading cause of death among adolescents
(10–19 years old) in low- and middle-income countries
and the second leading cause in high-income countries
[1]. In the USA, one in six children (2–8 years old) has
a mental, behavioural or developmental disorder. Three to
nine percent of American children and adolescents had re-
ceived a diagnosis of attention-deficit hyperactivity disor-
der, behaviour problems, anxiety or depression in 2016 and
the rates of these conditions were increased compared with
those at the beginning of the 2000s [2].

Not all psychiatric patients receive a specific treatment and
treatment rates for children (3–17 years old) vary among
different mental disorders, ranging from 53% for behav-
ioural disorders to 78% for depression [2]. Psychotropic
drugs are defined as substances that affect the production,
the release or the mechanism of action of several neuro-
transmitters (i.e., dopamine, serotonin, gamma aminobu-
tyric acid or norepinephrine) in the central nervous system
(CNS) [3]. Because of the complexity of their mechanisms
of action, one psychotropic drug can simultaneously have
several effects in the CNS. However, they are generally
considered to belong to one of six classes, driven by their
main effect: antipsychotics, antidepressants, anxiolytics,
hypnotics and sedatives, psychostimulants and mood sta-
bilisers [4].

Because child psychiatrists often target specific symptoms
that occur before conditions fully manifest (prodrome) and
before a clear diagnosis can be identified [5, 6], paediatric
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patients can receive off-label psychotropic drug prescrip-
tions, which are defined as prescriptions that do not com-
ply with the recommendations detailed in the marketing
authorisation of the manufacturer (i.e. age, indication or
dosage). On the other hand, unlicensed prescriptions are
defined as prescriptions that involve psychotropic drugs
that do not have a marketing authorisation in the country
and have to be imported from abroad [7]. The European
Medicines Agency (EMA) reviewed the literature pub-
lished up to the early 2000s on this phenomenon and con-
firmed that off-label or unlicensed drug use was often as-
sociated with more side effects and medication errors than
authorised drugs [8]. Switzerland is no exception to this
practice: in 2001, 49% of prescriptions analysed over a
6-month period in the department of paediatrics of a Swiss
university hospital were found to be off-label or unlicensed
[9]. In 2014, 68% of psychotropic drug prescriptions were
off-label in the adolescent psychiatry service of the same
hospital [10]. Psychotropic drugs could be prescribed off-
label to young patients for months or years during their
growing phase and exposure to psychotropic drugs could
lead to severe adverse events, such as for the metabolic
adverse events associated with the prescription of atypi-
cal antipsychotics [11–13]. The high off-label use of drugs
continues to raise questions of efficacy and safety, espe-
cially when prescribing psychotropic drugs, with market-
ing authorisations varying across countries.

The absence of a psychiatric emergency department for
children and adolescents in our hospital led paediatric pa-
tients to be hospitalised in a general paediatric ward for as-
sessment before transfer to a specialised setting for mental
conditions. However, knowledge on the first choice of psy-
chotropic drug prescription among inpatients in paediatric
wards in Switzerland remains limited. Therefore, we con-
ducted a retrospective and a prospective cohort study to
characterise the prescription of psychotropic drugs over a
whole year in a paediatric service of a university hospital.
Specifically, we aimed to first assess the proportion of off-
label use in relation to age, indication and dosage recom-
mendations approved in Switzerland and then compare it
with the proportion of off-label use in relation to the rec-
ommendations approved in France and in the USA.

Methods

Studies design and sample population

To study the off-label and clinical use of psychotropic
medications over one entire year, we conducted a retro-
spective cohort study (RCS) and a prospective cohort study
(PCS).

The PCS was observational, and involved screening pa-
tients hospitalised between 29 June 2018 and 30 Novem-
ber 2018. For all the patients included, the data collection
continued until discharge. Owing to the summer season,
we predicted a low rate of hospital admissions, so we
conducted a RCS that involved screening patients hospi-
talised between 1 December 2017 and 28 June, 2018 (fig.
1). The local ethics committee (Cantonal Ethics Commit-
tee of Vaud 2018, Switzerland) approved both studies (pro-
ject number 2018-01055).

In both studies, we included all patients with at least
one psychotropic drug prescription at entry, during the

hospital stay or at discharge. Psychotropic drugs were de-
fined using the Anatomical Therapeutic Chemical (ATC)
codes: typical antipsychotics (N05AA-N05AD, N05AF,
N05AG), atypical antipsychotics (N05AE, N05AH,
N05AL, N05AX), anxiolytics (N05B), antidepressants
(N06A, N06CA), hypnotics and sedatives (N05C), psy-
chostimulants (N06B, N06CB), mood stabilisers (N05AN,
N03AX09, N03AG01) and phytomedicines with psy-
chotropic effects (N05BX05, N05CM09, N06AX25). An
additional inclusion criterion in the prospective study
was written consent from at least one parent or the legal
authority for patients younger than 14 years old, or from
the patients themselves if older and with the capacity of
discernment, according to the Swiss Federal Act on Re-
search involving Human Beings [14]. Exclusion criteria in
both studies were a psychotropic drug prescription for a
somatic indication (epilepsy, febrile seizure or premedica-
tion in the case of surgery) and a rehospitalisation with-
out any significant difference in the diagnosis or in the
psychotropic treatment (absence of new psychotropic
drug prescription in the regular treatment and absence of a
dosage change).

Consent to participate

Participants provided informed written consent to partic-
ipate and, where applicable, parents provided informed
consent for their child to participate and the children as-
sented.

Data extraction and analysis

Retrospective study

All data on patients were collected from the electronic pa-
tient file or the discharge letter and manually entered into
the spreadsheet program (Microsoft Excel®, 2018). A code
was assigned to every patient included, in order to respect
the anonymity and confidentiality requirements as per pro-
tocol. The code was available to the principal investigator
only .

Data included age, sex, weight, reason for admission,
length of stay and destination after discharge. All medical
records regarding diagnosis, comorbidities and medical
history were noted. The brand name, international non-pro-
prietary name (INN), dosage form and strength, indication,
frequency and route of administration were collected for
every psychotropic drug prescription during the hospital
stay and at discharge. Every change of dosage, route of ad-
ministration or administration mode (as needed to regular
treatment and vice-versa) was noted as a new psychotropic
drug prescription. Finally, when prescribed as needed (pro

Figure 1: Study designs of the retrospective and prospective co-
hort studies.
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re nata, PRN), the date and frequency of PD administra-
tion were recorded too.

Prospective study

The data collection for the PCS was the same as in the
RCS. Moreover, during this observational study, a phar-
macist attended medical rounds once a week and interdis-
ciplinary meeting involving paediatricians, child psychia-
trists, nurses and specialised teachers also once a week.
She had access to the written patient files (psychological
assessments, educational assessments, etc.).

Some additional information was collected during this
prospective cohort study. All the medications prescribed
during the hospital stay were screened for interactions us-
ing Lexicomp® Drug Interactions and were categorised ac-
cording to the degree of gravity (1 = no action needed, 2 =
therapy requires monitoring, 3 = consider therapy modifi-
cation and 4 = avoid combination).

Finally, we recorded all the side effects that led to a change
in psychotropic drug or to a change of the dosage and then
declared them to the regional pharmacovigilance centre ac-
cording to the physicians’ assessment.

Off-label use

All prescriptions were categorised as being off-label based
on patient age, indication or dosage when they differed to
those approved by the health authorities in the three se-
lected countries: Swissmedic for Switzerland, French Na-
tional Agency for Medicines and Health Products Safety
(ANSM) for France and Food and Drug Administration
(FDA) for the USA. The analysis was stopped at the first
off-label criterion: age, indication or dosage.

Where a doubt existed, a second pharmacist was included
in the analysis. Off-label prescription by dosage was de-
fined as higher dosage than the target range mentioned
by the manufacturer for specific indication and age range.
In fact, lower dosages were considered appropriate as PD
dosages tended to be gradually titrated.

All prescriptions of unlicensed psychotropic drugs accord-
ing to every local authority were excluded from our analy-
sis, as our focus was exclusively on off-label use.

Outcomes

The primary outcomes were the rate of off-label prescrip-
tion of psychotropic drugs based on the marketing autho-
risations of the selected countries, the median number of
different psychotropic drugs prescribed per patient during

the hospital stay and the administration rate of PRN med-
ications.

In the prospective study, drug-drug interactions and the
adverse events caused by psychotropic drug prescriptions
were added as secondary outcomes

Statistical analysis

Summary of data are presented as numbers and percent-
ages for categorical variable and as mean ± standard devia-
tion, median [min; max] or median (q25%; q75%) for contin-
uous variables. Proportions of off-label prescriptions and
their confidence interval (95% CI) were calculated sepa-
rately for the prospective, retrospective and pooled data.
A two-sample test of proportions was used to compare the
proportions of off-label prescriptions between Swiss mar-
keting authorisations vs French marketing authorisations
and Swiss marketing authorisations vs American market-
ing authorisations. The difference in proportion was con-
sidered significant when the p-value was <0.05. Statistical
analyses were performed using STATA software (Stata-
Corp. 2019. Stata Statistical Software: Release 16. College
Station, TX: StataCorp LLC).

Results

The results of the two studies are presented separately be-
cause of their differences in terms of sources of data and
protocol for the data collection. In the retrospective co-
hort study, there was no missing data influencing the de-
mographic data and the primary or secondary outcomes.

Demographics

Out of the 1060 patients hospitalised on the general pae-
diatric ward during the RCS, 65 patients were eligible ac-
cording to our inclusion and exclusion criteria. Seven pa-
tients were included twice and one was included three
times (fig. 2). Of the 74 patients included, the percentage
of boys (n = 39; 53%) and girls (n = 35; 47%) were similar,
with a mean age of 13 ± 3 years (table 1).

In the PCS, only 377 patients were hospitalised during the
study period: 33 patients met the inclusion and exclusion
criteria and four were included twice (fig. 3). Of the 37 pa-
tients included, the percentage of girls (n = 23; 62%) was
higher than the percentage of boys (n = 14; 38%), with a
mean age of 14 ± 2 years (table 1).

Suicidal thoughts (n = 14, 19%), behavioural disorders (n =
11, 15%) and suicide attempts (n = 10, 14%) were the main
reasons for admission in the RCS. In the PCS, these rea-

Table 1:
Demographic information of the retrospective cohort study and the prospective cohort study populations.

Demographic information Retrospective data Prospective data

Included patients, n 74 37

Sex Boys, n (%) 39 (53) 14 (38)

Girls, n (%) 35 (47) 23 (62)

Age 0–5 years, n (%) 3 (4) 0 (0)

6–11 years, n (%) 19 (26) 6 (16)

12–17 years, n (%) 52 (70) 31 (84)

Mean ± SD, years 13 ± 3 14 ± 2

Median hospital stay, days [min; max] 7 [2; 94] 9 [2; 78]

SD: standard deviation
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sons were similar: suicide attempts (n = 8, 22%), somatic
indications (n = 6, 16%) and temper tantrums (n = 5, 14%).

Figure 2: Flowchart of patients included in the retrospective cohort
study (29 June 2018 to 30 November 2018).

The median length of hospitalisation was 7 days [2; 92] in
the RCS and 9 days [2; 78] in the PCS (table 1).

Primary outcomes

Off-label prescriptions

In the RCS, three patients had no psychotropic drug pre-
scription, despite mention of psychotropic treatment at en-
try; thus, overall, 71 patients received 176 psychotropic
drug prescriptions. In the PCS, 37 patients had 88 psy-
chotropic drug prescriptions.

The percentage of Swiss off-label prescriptions was 70%
in the RCS and 71% in the PCS (table 2). The difference
between these two results was not statistically significant
(p = 0.87). In both studies, the most frequently prescribed
off-label psychotropic drugs were antipsychotics and anxi-
olytics (fig. 4).

The Swiss off-label prescription rates were numerically
higher than those according to French marketing authori-
sations, but this difference was not statistically significant
(table 3). The slightly higher proportion of off-label pre-
scriptions according to Swiss marketing authorisations was
driven by off-label use by age (table 2).

Table 2:
Off-label prescriptions of psychotropic drugs with respect to age, indication and dosage based on the national marketing authorisation (MA).

National MA (total prescrip-
tions)

Off-label prescription by
age (n)

Off label prescription by indi-
cation (n)

Off-label prescription by
dosage (n)

Total off label prescriptions/ total prescrip-
tions, n/n (%)

Retrospective
data

Switzerland (n =
168)

69 48 0 117/168 (70)

France (n = 174) 52 54 0 106/174 (61)

USA (n = 124) 8 60 2 70/124 (56)

Prospective
data

Switzerland (n =
86)

30 31 0 61/86 (71)

France (n = 84) 23 33 0 56/84 (67)

USA (n = 76) 6 31 0 37/76 (51)

Pooled data Switzerland (n =
254)

99 79 0 178/254 (70)

France (n = 258) 75 87 0 162/258 (63)

USA (n = 200) 14 91 2 107/200 (54)

Table 3:
Off-label prescriptions of psychotropic drugs: comparison between Swiss vs French market authorisations (marketing authorisations) and Swiss vs American marketing authori-
sations.

National MA (total prescriptions) Total off label prescriptions/ total prescriptions, n/
N (%)

Binomial exact, 95%
CI

Two-sample test of proportions (vs Switzerland) p-
value

Retrospective
data

Switzerland (n =
168)

117/168 (0.70) 0.62–0.76] –

France (n = 174) 106/174 (0.61) 0.53–0.68 0.08

USA (n = 124) 70/124 (0.56) 0.47–0.65 0.01

Prospective data Switzerland (n =
86)

61/86 (0.71) 0.60–0.80 –

France (n = 84) 56/84 (0.67) 0.56–0.77 0.57

USA (n = 76) 37/76 (0.49) 0.37–0.60 0.004

Pooled data Switzerland (n =
254)

178/254 (0.70) 0.64–0.76 –

France (n = 258) 162/258 (0.63) 0.57–0.69 0.09

USA (n = 200) 107/200 (0.54) 0.46–0.60 0.0005
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When assessed according to American marketing authori-
sations, the prescriptions were mainly off-label by indica-
tion (table 2). Overall, the off-label prescriptions according
to American marketing authorisations were significantly
lower than those according to Swiss marketing authorisa-
tions (table 3).

We presented the five most frequently prescribed psy-
chotropic drugs in each cohort study in table 4, the sum of
which amounted to more than 50% of total off-label pre-
scriptions. During both studies, levomepromazine, hydrox-
yzine and aripiprazole were always prescribed with an off-
label indication, age or dosage.

Many differences were found in the marketing authorisa-
tions for these psychotropic drugs, and their comparison is
presented in table 5. This table shows how authorised ages
vary dramatically depending on the indication and the se-
lected country.

Psychotropic prescriptions

The percentages of patients on monotherapy at admission
that did not change during the hospitalisation were high in
both studies: 39% (n = 28) in the RCS and 51% (n = 19)
in the PCS. However, in the RCS, the median number of
prescriptions per patient was 2 (1; 3) and the median num-

Table 4:
The five psychotropic drugs most frequently off-label prescribed in the retrospective cohort study and the prospective cohort study according to Swiss market authorisations.

INN Prescriptions, n Off-label prescriptions, n (%) Off-label prescriptions of the
drug / total off-label prescrip-
tions within the dataset, n/n (%)

Retrospective data Levomepromazine 32 32 (100) 32/168 (23)

Hydroxyzine 25 25 (100) 25/168 (15)

Aripiprazole 17 17 (100) 17/168 (10)

Quetiapine 17 17 (100) 17/168 (10)

Lorazepam 17 6 (35) 6/168 (4)

Total 108 97 (90) 97/168 (58)

Prospective data Hydroxyzine 20 20 (100) 20/86 (23)

Aripiprazole 13 13 (100) 13/86 (15)

Levomepromazine 5 5 (100) 5/86 (6)

Melatonin 5 5 (100) 5/86 (6)

Sertraline 5 5 (100) 5/86 (6)

Total 48 48 (100) 48/86 (56)

INN: international non-proprietary name

Table 5:
The indications and ages approved in Switzerland (CH), France (F) and USA of the five most frequently off-label prescribed psychotropic drugs in our studies.

Psychotropic drug (route of administration) Indications Age (years)

CH F USA

Levomepromazine (oral) Acute psychotic episode (hallucinations, maniac episode) >18 >18 NA1

Chronic psychotic condition (schizophrenia, bipolar disorder) >18 >18 NA

Aggression >18 >3 NA

MDD – >18 NA

Levomepromazine (IM) See all the indications for the oral formulation NA >18 NA

Aripiprazole (oral) Schizophrenia >13 >15 >13

Bipolar disorder >13 >13 >10

Autistic disorder – >18 >6

Tourette’s disorder – >18 >6

MDD – – >18

Quetiapine (oral) Schizophrenia >13 >18 >13

Bipolar disorder >10 >18 >10

Sertraline (oral) OCD >6 >6 >6

Depression >18 >18 >18

PD, PTSD, SAD >18 >18 >18

Hydroxyzine (oral) Anxiety disorder >18 >18 >22

Pruritus/urticaria >1 >3 >2

Insomnia – >3 –

Anaesthesia premedication – >3 >2

Lorazepam (oral) Anxiety disorder >12 >6 >12

Insomnia >12 – >12

Anaesthesia premedication >12 – –

Alcohol withdrawal >12 >18 –

Melatonin (oral) Insomnia >55 >55 NA

Insomnia (ASD or SMS patients) – >2 NA

ASD: autism spectrum disorder; MDD: major depressive disorder; OCD: obsessive compulsive disorder; PD: panic disorder; PTSD: post-traumatic stress disorder; SAD: seasonal
affective disorder; SMS: Smith-Magenis syndrome
2 The manufacturer leaflet does not specify the age of the children, so we used the international definition [41]
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ber of different psychotropic drugs per patient was 1.5 (1;
2). In the PCS, fewer psychotropic drugs were prescribed
as the median number of prescriptions per patient was 1 (1;
3), and the median number of different psychotropic drugs
per patient was 1 (1; 2). Overall, in both studies 43% of
prescriptions were PRN prescriptions. Patients with PRN
prescriptions who actually received a psychotropic drug
during the hospital stay were 53% (n = 26) in the RCS and
43% (n = 16) in the PCS.

Figure 3: Flowchart of patients included in the prospective cohort
study (1 December 2017 to 28 June 2018).

Secondary outcomes

Interactions

At least one drug-drug interaction of second or third degree
was found for 20 patients in the PCS (54%). All of the
interactions involving psychotropic drugs were associated
with an increased risk of depressing the CNS. There was
no fourth degree interaction requiring either a dose or a
drug change.

Adverse events

During the PCS, the dosage or psychotropic drug was
changed for three patients because of adverse events. The
adverse events included paradoxical reactions potentially
caused by lorazepam, hyperprolactinaemia attributed to
both risperidone and quetiapine treatment (during a treat-
ment switch) and eyebrow tremors caused by sertraline.
A blood level measurement was requested for the patient
treated with sertraline, confirming the overexposure to this
psychotropic drug and leading to a 25% dosage reduction.

Both hyperprolactinaemia and tremors were declared to the
regional pharmacovigilance centre. However, for the para-
doxical reactions, the physicians decided that the cause-ef-
fect relation with lorazepam was not clear enough to be de-
clared.

Discussion

At the time of our studies, only a limited number of med-
ications had an official marketing authorisation to treat
children and adolescents with a psychiatric diagnosis. The
off-label prescription rate detected in our RCS based on
Swiss marketing authorisations was high, and was similar
to the one obtained in our PCS (70% and 71%, respec-
tively). These findings were similar to a previous RCS in
Switzerland, which reported an off-label rate of 68% for
psychotropic prescriptions in an adolescent psychiatry ser-
vice [10].

Figure 4: Total and off-label prescriptions of the studies according to Swiss marketing authorisations.

Original article Swiss Med Wkly. 2022;152:w30124

Swiss Medical Weekly · PDF of the online version · www.smw.ch

Published under the copyright license “Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0)”.
No commercial reuse without permission. See https://smw.ch/permissions

Page 6 of 9



When compared with French marketing authorisations, our
results (61% and 63% respectively) were numerically low-
er but not statistically different from those obtained ac-
cording to Swiss marketing authorisations. These results
were similar to the off-label rate of 68% in a French
prospective study in a paediatric setting [15]. The reason
we found a lower rate of off-label prescriptions was mainly
that French physicians are authorised to prescribe sever-
al psychotropic drugs to younger children (table 2).

When compared with American marketing authorisations,
we found significantly lower rates of off-label psychotrop-
ic drug prescriptions in both studies (56% and 51%). How-
ever, in the literature, we did not find a similar study
on psychotropic drugs in the USA for paediatric inpatients.
The larger difference between American and Swiss mar-
keting authorisations for off-label prescription rates might
be partly explained by the absence of Nozinan® (levome-
promazine, also known as methotrimeprazine) in the
American market (table 5). This drug was widely pre-
scribed in both our studies for the management of agitated
patients (with or without aggression), despite the fact that
risperidone was supposed to be the first choice in these in-
dications, according to local instructions on management
of the paediatric patients in the emergency department
[16]. No recommendations were available for levomepro-
mazine, which is authorised only for adults in Switzerland,
leading to a 100% off-label use according to the Swiss
marketing authorisation (table 4) [17]. Because in France
paediatricians are authorised to prescribe levomepro-
mazine to agitated and aggressive children older than 3
years, a larger cohort study should be considered in order
to better characterise levomepromazine use in Swiss pae-
diatric wards.

Moreover, the percentage of prescriptions off-label with
respect to age was strikingly different for marketing autho-
risations in Switzerland versus in the USA. This difference
was mainly attributed to the broader range of ages and indi-
cations that are approved by the latter (table 5), especially
with respect to the drug Abilify® (aripiprazole) [18]. This
antipsychotic drug was often prescribed in both studies and
these prescriptions were always off-label according to the
Swiss marketing authorisation (table 4).

In fact, few patients had a defined diagnosis at the time
of the two studies; consequently, physicians tended to pre-
scribe psychotropic drugs to address specific symptoms.
This phenomenon inevitably led to several off-label pre-
scriptions based on indication. Swiss physicians may use
off-label prescriptions in paediatric settings because the
marketing authorisation holders of most of psychotropic
drugs in the Swiss market do not update and extend pae-
diatric indications, as is done in other countries. Off-label
prescriptions in Switzerland are authorised as long as they
are based on established studies in the published literature,
the patients are informed and the physicians act by due
diligence [19, 20]. However, less than 10% of parents were
informed about an off-label or unlicensed medication pre-
scription in a Swiss study conducted in a children’s hos-
pital [21] and strong correlations between informing par-
ents and refusal of treatment were found in other countries
[22, 23]. Within this context, Swiss law recently changed.
Specifically, the manufacturer must submit a Paediatric In-
vestigation Plan (PIP) for every new medication approved

for the Swiss market from 2019 onwards, including
whether the drug can potentially be of use for the paediatric
population [24], with some exceptions [25]. Switzerland
has finally become aligned with the requirements already
requested in other countries. Over the last decade, the
EMA authorised over 260 new medications for paediatric
use (new marketing authorisations and new indications),
most of which are linked to the requirements of the Pae-
diatric Regulation [26], and are automatically available in
France. Over the last 20 years, the FDA authorised more
than 600 labelling changes with paediatric-specific infor-
mation in the USA [27]. These examples show how laws
can directly reduce the use of off-label drugs in children
and adolescents; we might see the same impact on new
Swiss marketing authorisations very soon.

The gaps between the information published in the Swiss
marketing authorisations and in the international literature
is a common phenomenon in paediatrics [28] and could
generate confusion in prescribers; do these restrictions in
Swiss marketing authorisations aim to promote safer med-
ication use or do they depend exclusively on the will of
the marketing authorisation holders? To fill these gaps,
since 2018, SwissPedDose (a Swiss database for dosages
of medicinal products in paediatrics) provides dosage rec-
ommendations based on a consensus of experts and devel-
oped in a standardised harmonisation process throughout
Switzerland. So far, 438 dosage recommendations for 128
substances are available [28], addressing paediatric somat-
ic indications. In the future, SwissPedDose could provide
dosage recommendations for psychotropic drugs too.

In paediatrics, polypharmacy is defined as the prescription
of two or more different drugs [29, 30]. Our research
showed that almost 50% of the patients had psychotropic
polypharmacy during their hospital stay, and that the most
prescribed classes were antipsychotics and anxiolytics. A
recent review of the published literature demonstrated that
psychotropic polypharmacy is prevalent, documented in
14% to 73% of paediatric patients in an outpatient setting,
noticeably depending on the definition of polypharmacy
used [31]. The median stay being approximately a week,
psychotropic polypharmacy in our studies could be ex-
plained by the severe episode leading to hospitalisation.
Nevertheless, there were two reassuring factors: first, psy-
chotropic drugs were often prescribed as needed in both
of our studies (53% and 43% of psychotropic drug pre-
scriptions). Second, only half of the patients actually re-
ceived one of the PRN psychotropic drugs. These findings
are similar to those published in a French study in a child
and adolescent mental health inpatient service [32] and
those obtained in an adolescent psychiatry setting in anoth-
er study [33]. In the literature, some studies claim that PRN
medications in psychiatry have limited effect [34–36]. Al-
though our research showed no excessive use of PRN med-
ications, periodic feedback to and awareness sessions of
medical staff on this topic could help decrease PRN psy-
chotropic drug administration, as showed in 2012 in a large
public-sector psychiatric hospital [37].

Concerning the safety of psychotropic drug prescriptions,
we documented no level four interactions requiring
changes to medication. Fifty-four percent of patients could
potentially have had a pharmacodynamic interaction, in-
creasing the depression of the CNS. This drug-drug inter-
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action is the main pharmacodynamic interaction described
for antianxiety drugs [38], defined as anxiolytics and an-
tidepressants drugs. The low prescription rate of the latter
in our studies (except for sertraline) could explain the ab-
sence of pharmacokinetic drug-drug interactions or QTc
prolongation, as described in other studies [38, 39].

Other adverse events rarely occurred during the periods of
our research, but when they did occur, they were severe.
Tremors were an easy adverse event to detect, occurring in
one patient treated with sertraline for an anxiety disorder,
as they can be related to an overdose of selective serotonin
reuptake inhibitor antidepressants [40], which was con-
firmed by measuring the blood level of sertraline. How-
ever, hyperprolactinaemia, which occurred in another pa-
tient owing to atypical antipsychotic prescription, could
have gone undetected for months. This adverse event is
not always symptomatic, with international guidelines on
monitoring prolactin at baseline and during atypical an-
tipsychotic treatment being subject to controversy [11, 12].
Swiss experts should provide national guidelines for mon-
itoring paediatric patients with antipsychotics treatments,
especially as they were the most prescribed psychotropic
drugs in our studies.

This study had several limitations. First, in the PCS, the
most severely affected patients could be transferred to a
psychiatric hospital on the same day as admission; conse-
quently, we could not obtain parental authorisation to in-
clude them. For both studies, there was a bias regarding the
period of patient inclusion (fig. 1). For instance, the start
and end of a school year could influence their psychiatric
status so the inclusion period should have been extended
over a whole year for both components. Finally, the studies
were monocentric and the sampled populations were limit-
ed.

Conclusions

To the best of our knowledge, this study provides the first
assessment of the clinical and off-label use of psychotropic
drugs in a general paediatric setting in Switzerland.

Our results showed a high proportion of off-label prescrip-
tions in a hospital setting. Compared with Swiss market-
ing authorisations, American marketing authorisations had
broader range of ages and indications, leading to a signif-
icantly lower rate of off-label prescriptions. French mar-
keting authorisations were similar to Swiss marketing au-
thorisations, but still less restrictive, especially in terms of
approved ages for paediatric patients.

It is difficult to justify these differences. Harmonisation of
international market authorisations, an update in the Swiss
law or an addition of psychotropic drugs in the national
database of dosage recommendations SwissPedDose could
be a step forward to improved and evidence-based use of
psychotropic drugs in children and adolescents.
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