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Summary

In the adult population of patients with major depression, both psychotherapeutic and
pharmacological interventions are effective, but antidepressants remain the mainstay of treat-
ment. In the case of child and adolescent psychiatry, there is still controversy over whether
to use pharmacological interventions and which drug to prefer. Although psychotherapeutic
treatment is still considered a first-line treatment, antidepressants are widely used to treat
depression in children and adolescents, and the number of medications prescribed for this
indication has increased over time. In Poland, about 57,000 patients under 18 years of age
currently use reimbursed antidepressants. Antidepressants are generally effective and well
tolerated by children, but between 31% and 48% will not respond to them and up to 25%
will experience side effects.

The aim of the study was to present the effectiveness and tolerance of antidepressants used
in depression in the pediatric population. Among all SSRIs, the largest amount of data from
short-term RCTs and their meta-analyses indicate the effectiveness of fluoxetine in patients
diagnosed with depression < 18 years of age, which still makes it the drug of first choice in this
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indication. However, the results of meta-analyses do not allow to draw clear conclusions as to

the effectiveness of individual SSRIs in the treatment of depression in children and adolescents.

Single placebo-controlled studies show the efficacy of sertraline, escitalopram and citalopram

in the treatment of depression in patients < 18 years of age, making them important treatment

options worth considering. There is no reliable evidence on the effectiveness of fluvoxamine.
Key words: child and adolescent psychiatry, depression, SSRIs — clinical effectiveness and
areas of application

Introduction

According to the ICD-11 definition, depressive disorders are characterised by
depressed mood (sad, irritable, feeling of emptiness) or loss of pleasure, accompanied
by other cognitive, behavioural or neurovegetative symptoms that significantly affect
a person’s ability to function. Depressive disorder may present with a single episode
and be mild, moderate with or without psychotic symptoms, severe with or without
psychotic symptoms, or it may be recurrent depressive disorder with an identical
picture, with a single episode [1].

Prevalence of depressive disorders

According to the WHO (2001), depression is the fourth most common cause of
disease burden worldwide and is expected to show an increasing trend over the next
20 years. Similarly, major depressive disorder is one of the most common mental
disorders in children and adolescents. The point prevalence is 2.8% in school-aged
children (6-12 years) and 5.6% in adolescents (13-18 years). However, compared to
adults, children and adolescents with major depressive disorders are underdiagnosed
and therefore also untreated, probably because the symptoms of depressive disorder
in this population are uncharacteristic and highly variable [2]. In a nationwide epide-
miological study on a representative sample of children and adolescents in Poland,
EZOP 1I [3], the prevalence of depression was estimated at 1.9% in children aged
12-13, 4% in the group of 14-15 years and 7% in adolescents aged 16-17. In turn, the
total number of patients in the age range 0-17 years under psychiatric care (excluding
addiction treatment) in 2021 was 211,880. More than 25,000 people up to 18 years
of age with disorders of a depressive nature received healthcare services in 2021. In
2021, 11,000 patients aged 0-17 years with ‘depressive episode’ or ‘recurrent depres-
sive disorder’ benefited from the services. The vast majority of patients were in the
age group of 12-17 years [4].

Prevalence of antidepressant use in children and adolescents
and indications for their use

In the treatment of major depression, both psychotherapeutic and pharmacological
interventions in the adult patient population are effective; however, antidepressants
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remain the mainstay of treatment [5]. In the case of child and adolescent psychiatry,
the situation is different, and it is still controversial whether to use pharmacological
interventions and which drug to prefer, and although psychotherapeutic treatment is
still considered to be the first-line therapy, antidepressants are widely used in the treat-
ment of depression in children and adolescents, and the number of drugs prescribed
for this indication has increased over time [2, 6]. Over the past 20 years, the consump-
tion of antidepressants (mainly — selective serotonin reuptake inhibitors — SSRIs) has
increased dramatically in many countries [2]. Between 2005 and 2012, the prevalence
of antidepressant use increased from 1.3% to 1.6% in the US; from 0.7% to 1.1% in
the UK from 0.6% to 1.0% in Denmark; from 0.5% to 0.6% in the Netherlands; and
from 0.3% to 0.5% in Germany [6]. In Poland, reimbursed antidepressants are currently
used by approximately 57,000 patients under the age of 18. A spike in the number of
patients using antidepressants was observed in 2021. This compilation includes those
filling prescriptions for selected antidepressants regardless of indication. Sertraline is
the most commonly used drug, with approximately 21,000 patients under the age of 18
filling prescriptions for this drug in 2018. A steady increase in the number of patients
using particular antidepressants is being observed [4].

Table 1 shows the extent of SSRI registration in Poland and internationally for
different age groups. Table 2 shows how SSRIs are listed in the recommendations for
children and adolescents. In contrast, Table 3 shows other uses of SSRIs discussed in
the subject literature.

Table 1. The extent of SSRI registration [7-9]

Drug Poland EU FDA
Citalopram Adults Adults Adults
Escitalopram Adults Adults Depression from the age of 12
Moderate or severe Moderate or severe From the age of 7in OCD
depression in depression in From the age of 8 in major depression
Fluoxetine combination with combination with From the age of 10 in combination with
psychotherapy from psychotherapy from olanzapine in a depressive episode in
the age of 8 the age of 8 the course of Bipolar | Disorder
OCD from the age of 8
Other indications OCD | OCD from the age of 8
Fluvoxamine from the age of 8 Other indications — From the age of 8 in OCD
Other indications from adults
the age of 18
Paroxetine Adults Adults Adults
OCD from the age of 6 | OCD from the age of 6
Sertraling Other indications — Other indications — From the age of 6 in OCD

adults adults
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and adolescents [10-20]

Table 2. The way SSRIs are listed in the recommendations for children

Bipolar
Anxiety disorders Depression s disorder
Source in children and in children ;%Zélﬁe r:gsg in children Other
adolescents and adolescents and
adolescents
GAD, social Major depressive
anxiety, separation | episode: SSRIs
anxiety and PD-in with the exception
AACAP children aged 6-17: | ofparoxetine | ' o it
practice SSRI. For all drugs Forsomedrugs | o1 gSRIs! (Geller
parameter in this group, tis | in this group, this |~ ¢{ 51 901) [12]
is an off-abel use | is an off-label use
in this indication in this indication
(Walter et (Walter et al.
al. 2020) [10] 2023) [11]
Depressive
disorders: SSRIs
American (paroxetine
Academy of treatment should
Paediatrics not be initiated in
(Cheung et al. the OPD setting).
2018) [13] For some drugs
in this group, this
is an off-label use
Canadian
Network
for Mood
and Anxiety In
Treatments )
(CANMAT) a defpresslwe
and episode in
International the course of
Society BD - as third-
for Bipolar line treatment
Disorders olanzapi_n et
(ISBD) 2018 fluoxetine
quidelines

(Yatham et al.

2018) [14]

table continued on the next page

AACAP standards published earlier than 5 years ago should be considered as in need of updating
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Depressive
) episode: first-
Canadian line treatment:
f'\(l:t"\'/\l’ggz psychotherapy,
and Anxiety stfgggr(:::;.e
Treatments fluoxetine (level
g%?gg{:}rgal of eyidence 1),
o escitalopram,
guidelines citalopram,
for the sertraline (level
mfar:jaglztement of evidence 2)
\Ziter: r%a?or If no response
depressive to treatment with
disorders SSRI (general) +
(MacQueen et psychotherapy,
al. 2016) [15] change to
another SSRI
(general)
Anorexia nervosa:
case reports on
the positive effects
Canadian of fluoxetine and
practice sertraline
guidelines for Bulimi )
the treatment ulimia nervosa:
; scarce data on
of children and .
fluoxetine
adolescents
with eating ARFID - reports
disorders on improvement
(Couturier et after the use
al. 2020) [16] of fluoxetine,
sertraline,
escitalopram and
paroxetine
Fluoxetine - Fluvoxamine - in
possible use case of failure
in moderate of psychosocial
or severe. interventions
depressionin | (hearing in mind that
combination with | \se under the age of
psychotherapy | gig an off-label use)
from the age of 5 o
NICE CG31 Fluoxetine Sertraline ~in Body Dysmorphic
h ’ case of failure of .
[17), NG134 citalopram, sychotherapeutic Disorder -
(18] sertraline: Py o fluoxetine
. . interventions
possible use in | (pearing in mind that
severe reatment- | 50 ynder the age of
dresstapt 6 is an off-label use)
?é)éﬁfrzgp ' Fluoxetine — if OCD
depression, is accompanied by
psychotic clinically significant
depression depression

table continued on the next page
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GAD, separation
anxiety, mixed
anxiety disorders:
fluvoxamine
(strength of
WFSBP recommendation 1),
quidelines sertraline and
for treatment fluoxetine
of anxiety, (strength of
obsessive- recommendation 2)
compulsive Social phobia:
and paroxetine
posttraumatic (strength of
stress recommendation 2),
disorders — fluoxetine
Version 3. (strength of
Part I: Anxiety | recommendation 3)
disorders Selective mutism:
(Bandelow et single studies
al. 2023) [19] on citalopram,
escitalopram,
fluoxetine
and sertraline
(strength of
recommendation 3)
WFSBP
quidelines
for treatment Fluvoxamine,
of anxiety, fluoxetine,
obsessive- sertraline i
compulsive (strength of PTSD: sertraline
and , recommendation 1) was assessed,
posttraumatic ) inconclusive
stress Paroxetine, data (strength of
disorders —  citalopram recommendation 4)
Version 3. inconclusive data
Part II: OCD (recommendation
and PTSD class 4)
(Bandelow et
al. 2023) [20]

Explanation of abbreviations: AACAP — American Academy of Child and Adolescent Psychiatry,
CBT - cognitive-behavioural therapy, GAD — generalized anxiety disorder, NICE — National
Institute of Health and Care Excellence, OCD — obsessive-compulsive disorder, OPD — outpatient
department, PTSD — posttraumatic stress disorder, WFSBP — World Federation of Societies of
Biological Psychiatry
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Table 3. Other uses of SSRIs discussed in the literature [21-25]

Source Indication

The World Federation of Societies
of Biological Psychiatry (WFSBP)
guidelines for the treatment of
adolescent sexual offenders with
paraphilic disorders (Thibaut et al.
2016) [21]

Autism

Review of the literature on the
pharmacotherapy of axial symptoms

(Maniram etal. 2022) [22] Fluoxetine — one clinical trial showed improvement in repetitive
2. Meta-analysis on the effects of stereotypic behaviours

antidepressants on specific types of
symptoms (Liang et al. 2022) [23]
3. Meta-analysis on the efficacy of
pharmacotherapy against repetitive

stereotypic behaviours (Yu et al.
2020) [24]

Self-harm (Eggart et al. 2022) [25] | The efficacy of SSRIs has not been confirmed

SSRis (particularly fluoxetine and sertraline) may find use in the
treatment of paraphilic disorders in juvenile sex offenders

Antidepressants (in general) showed improvement in repetitive
stereotypic behaviours

SSRIs do not help

Reasons behind antidepressant use in the child and adolescent population

Despite this increase in prescription rates and despite their licensed indication in
many disorders, the use of antidepressants in major depression in young people has
been questioned in light of the high placebo response rate of 22% to 62% and the
‘black box warning’ issued by the FDA in 2004 reporting an increased risk of suicidal
behaviour among children treated with SSRIs [2, 6]. The FDA’s warning was based
on an analysis published more than a decade ago on sponsored randomised controlled
trials (RCTs). However, by this time, an increasing number of studies are questioning
the methodological rigour of the FDA analysis [6]. It should also be noted that anti-
depressants are generally effective and well tolerated by children, but between 31%
and 48% of them will not respond to them and up to 25% will experience adverse ef-
fects. Evidence from the adult population suggests that pharmacogenetic information
may help identify those most at risk of poor response or adverse drug effects, but the
evidence base in the paediatric population is smaller and this aspect requires further,
detailed research [26].
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Efficacy and tolerability of antidepressants used for depression
in the paediatric population

In a meta-analysis, Cipriani and his team (2016) [2] compared the efficacy and
tolerability of antidepressants for acute depression in children and adolescents (mean
duration of follow-up — 8 weeks). The authors reviewed 31 articles published between
1986 and 2014, describing 34 RCTs involving 5,260 patients (mean age 13.6 years,
SD = 2.87), in which the effects of 14 antidepressants and placebo were compared
(3,106 trial participants took drugs and 2,154 took placebo). Drugs used in therapeutic
doses only were included in the analysis, they included: amitriptyline, citalopram, clo-
mipramine, desipramine, duloxetine, escitalopram, fluoxetine, imipramine, mirtazapine,
nefazodone, nortriptyline, paroxetine, sertraline and venlafaxine. RCTs including
participants with drug-resistant depression treated for less than 4 weeks and a study
group of less than 10 patients were excluded from the analysis. In the meta-analysis,
the authors took into account the change in severity of depressive symptoms, the
frequency of treatment discontinuation due to the emergence of adverse effects, and
the emergence of suicidal thoughts and behaviours. To assess changes in depressive
symptoms in the trials reviewed by the authors, the following were used: Children's
Depression Rating Scale — Revised (CDRS-R), Beck Depression Inventory (BDI) and
Children’s Depression Inventory (CDI). The number of patients whose depressive
symptom scores decreased by at least 50% or whose Clinical Global Impression (CGI)
scores improved significantly was considered an indicator of improvement.

In the analyses performed, only fluoxetine was found to be more effective than
placebo (SMD = — 0.51, 95% Crl: —0.99 to —0.03). Nortriptyline was significantly
less effective than the seven antidepressants and placebo (SMD = — 1.65 to — 1.14).
In contrast, there were no statistically significant differences in clinical efficacy between
all the drugs included in the meta-analysis — including no evidence of an advantage of
fluoxetine over the other antidepressants. Fluoxetine was significantly better tolerated
than duloxetine (OR =0.31; 95% Crl: 0.13 to 0.95) and imipramine (OR = 0.23; 95%
Crl: 0.04 to 0.78). Citalopram and paroxetine were significantly better tolerated than
imipramine (OR =0.27; 95% Crl: 0.04 to 0.96 and OR = 0.22; 95% CrI: 0.08 to 0.87,
respectively). Imipramine was significantly worse tolerated compared to placebo (OR
= 5.49; 95% Crl: 1.96 to 20.86), venlafaxine (OR = 3.19; 95% CrI: 1.01 to 18.70)
and duloxetine (OR = 2.80; 95% CrI: 1.20 to 9.42). Venlafaxine compared to placebo
(OR=0.13;95% Crl: 0.00 to 0.55) and 10 other therapeutic interventions (citalopram,
escitalopram, fluoxetine, fluoxetine + CBT, duloxetine, imipramine, family therapy,
desvenlafaxine, CBT and placebo + CBT) was associated with a significant risk of
increased suicidal thoughts and/or behaviour.

In another publication, Feeney et al. (2022) [27] included in their meta-analysis
34 double-blind, placebo-controlled randomised trials involving 6,161 patients.
Medications used for acute depression in children and adolescents included fluoxetine,
duloxetine, citalopram, escitalopram, paroxetine, sertraline and vortioxetine. The
standardised mean difference (SMD) across all studies was very small and amounted
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to 0.12 (CI: 0.08-0.17; p < 0.001), it was significantly lower than that observed in the
trials in adults. When the meta-analysis was restricted to trials with a low mean placebo
response, the SMD increased to 0.19 and then to 0.22 when trials with at least a 50%
chance of receiving placebo were included. The authors note that most of the research
was conducted among older children and younger adolescents. This does not answer
the question of the efficacy of the drugs in older adolescents.

Teng et al. (2022) [28] included 17 RCTs involving 2,537 participants (patients
aged from 6 to 18; mean age 13.7 years) into a systematic review and meta-analysis
from 7,284 publications. They proved that antidepressants improved patient function-
ing (SMD = 0.17; 95% CI: 0.09-0.25; p < 0.0001), but did not affect quality of life
(SMD =0.11; 95% CI: — 0.02 to 0.24; p = 0.093). Second-generation antidepressants
(fluoxetine, paroxetine, sertraline, escitalopram, nefazodone), especially fluoxetine,
escitalopram and nefazodone, had a particular effect on improving functioning in
children and adolescents treated for depression. Such an effect was not observed with
first-generation drugs (nortriptyline, imipramine, desipramine).

In contrast, Zhou et al. (2020) [29] included 71 RCTs comprising 9,510 patients
aged between 3 and 20 years (mean age 14 years) in their analyses. It was found that
fluoxetine in combination with cognitive-behavioural therapy, CBT (SMD = - 0.73;
95% CI: — 1.39 to — 0.07) and fluoxetine alone (SMD =-0.51; 95% CI: — 0.84 to— 0.18)
were more effective compared to placebo in the treatment of depression in children and
adolescents. Fluoxetine + CBT was more effective than CBT in monotherapy (SMD
=-0.78; 95% Crl: — 1.55 to — 0.01) and psychodynamic therapy (SMD =-1.14; 95%
Crl: — 2.20 to — 0.08). Nortriptyline (SMD = 1.04 to 2.22) showed the worst effect
compared to all other active effects. Nefazodone and fluoxetine were associated with
less frequent trial discontinuation compared to sertraline, imipramine and desipramine.
In contrast, the use of imipramine was associated with a higher rate of early termination
compared with placebo, desvenlafaxine, fluoxetine and vilazodone. Venlafaxine was
significantly more likely to have an increased risk of suicidal thoughts and behaviours
compared to placebo and 10 other interventions (citalopram, escitalopram, fluoxetine,
fluoxetine with CBT, duloxetine, imipramine, family therapy, desvenlafaxine, CBT
and placebo with CBT).

In a Cochrane library meta-analysis that included 26 RCTs examining the efficacy
of different antidepressants in patients aged 6-18 years, Hetrick et al. (2021) [30]
showed that most antidepressants could be associated with a ‘small and non-significant’
reduction in depressive symptoms on the CDRS-R scale compared with placebo and
that differences in this aspect between individual antidepressants were also ‘small
and non-significant’. On the basis of an analysis of the efficacy of the drugs and the
risk-benefit balance, the authors conclude that if pharmacotherapy for depression is
required for a patient aged <18, fluoxetine, sertraline, escitalopram or duloxetine should
be considered as first-line drugs.

However, these meta-analysis results, most of which suggest the most beneficial
clinical effects associated with fluoxetine use, require additional commentary. Firstly,
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fluoxetine has so far been the most studied antidepressant in the age group in question
—both in terms of its comparisons to placebo and as an active comparator, making the
group of patients receiving fluoxetine included in the meta-analyses by far the larg-
est. It can therefore be assumed that the results for other antidepressants (including
other SSRIs) are not as well represented as those for fluoxetine, and their efficacy
in child and adolescent depression remains an open question and requires further
research. Secondly, it is worth noting that the positive effects of fluoxetine treatment
are mainly indicated by the oldest studies, including registration studies sponsored by
the manufacturer. In the case of more recent studies — in which fluoxetine acted as an
active comparator — it usually had comparable efficacy (or comparable inefficacy) to
the other drug that was used in the clinical trial. Finally, it is worth noting the single
RCTs suggesting the efficacy of sertraline, citalopram and escitalopram in children
and adolescents and the exclusively negative trials on paroxetine (Table 4) [31-47].
It should be noted that the studies included in the meta-analyses are short-term obser-
vations and do not allow conclusions to be drawn about the usefulness of individual
antidepressants (including individual SSRIs) in the long-term treatment of depression
in patients under the age of 18.
Table 4. Summary of major RCTs in children and adolescents

on the efficacy of SSRIs and/or its comparison with the efficacy
of antidepressants with a different mechanism of action [31-47]

Drug Author Description of the trial Efficacy results
Age: 12-17
Observation: 8-week
RCT
N =784 Reduction in depression severity
Findiing Groups: (CDRS-R):
etal. 2022 [31] ) Vor =PBO
Flu — 20 mg/day
Flu>PBO
Vor - 10 mg/day
Vor - 20 mg/day
Fluoxetine PBO
Age: 7-17
Observation: 8-week
RCT + 26-week OL
Findling N =473 Reduction in depression severity
et al. 2020 [32] Groups: (CDRS-R): Flu = Vil = PBO

Flu - 20 mg/day
Vil - 15-30 mg/day
PBO

table continued on the next page
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Fluoxetine

Age: 12-17
Observation: 8-week
RCT
Findling N = 34 (MDD+ SUD) Reduction in depression severity
etal. 2009 [33] (CDRS-R): Flu=PBO
Groups:
Flu 10-20 mg
PBO
Age: 12-17
Observation: 10 weeks
N =337
Atkinson et al. Groups: Reduction in depression severity
2014 [34] ps: (CDRS-R): Flu = Dul = PBO
Flu - 20-40 mg/day
Dul - 60-120 mg/day
PBO
Children: n =122
Adolescents: n = 97 Reduction in depression severity
Emslie Observation: 8 weeks (CDRS-R): Flu > PBO
atal. 2002 [35] Groups: Remission rates: Flu > PBO
Flu — 20 mg/day Therapeutic response rates: Flu = PBO
PBO
Age: 7-17
Observation: 8 weeks
) N =96 Reduction in depression severity
ol e - (CDRS-R): Flu > PBO
' Groups: Remission rates: Flu = PBO
Flu - 20 mg/day
PBO
Age: 7-17
Observation: 10 weeks
N =463
Emslie Groups: Reduction in depression severity

atal. 2014 [37]

Flu - 20 mg/day

Dul - 60 mg/day

Dul - 30 mg/day
PBO

(CDRS-R): Flu = Dul = PBO

table continued on the next page
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Age: 7-17 o ' .
Observation: 8 weeks Reduction ;rége%?;s),!on severly
Weihs N =339 Flu = Desv = PBO
etal. 2018 [38] Groups: Therapeutic response rates
Flu — 20 mg/day Flu > PBO
Desv — 25-50 mg/day Desv = PRO
PBO
Fluoxetine Age: T-17
Observation: 12 weeks
N =466
Arando Groups: psychosocial Reduction in depression severity
otal 20292 139] counselling +: (CDRS-R): Flu = Ago (25mg) > PBO
' Flu - 10-20 mg/day (only in adolescents)
Ago - 10 mg/day
Ago - 25 mg/day
PBO
Age: 717
Observation: 8 weeks Reduction in depres_sion severity
(CDRS-R): Escit > PBO
Emslie N =312 Therapeutic response rates (CGI): Escit
atal. 2009 [40] Groups: >PBO '
Escit - 10-20mg/day | Remission rates: Escit (CDRS-R) = PBO
Escitalopram PBO - PBO
Age: 6-17
Observation: 8 weeks Reduction in depression sevgrity in the
Wagner whole group (CDRS-R): Escit = PBO
g N =264
et al. 2006 [41] ) Reduction in depression severity in
Escit-10-20mg/day | ,qolescents (age: 12-17): Escit > PBO
PBO
Age: 717
Observation: 8 weeks o ) )
Reduction in depression severity
Citalopram Wagner N=174 (CDRS-R): Cit > PBO
P etal. 2004 [42] Groups: '
) Therapeutic response rates: Cit > PBO
Cit — 20-40 mg/day
PBO

table continued on the next page
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Therapeutic response rates (MADRS):
. Patients receiving concurrent
Age: 13-18 psychotherapy: Cit = PBO
Observation: 12 weeks Patients without psychotherapy:
; von Knorring N =244 Cit>PBO
Citalopram -
etal. 2006 [43] Groups: Remission rates (MADRS):
Cit — 10-40 mg/day Patients receiving concurrent
PBO psychotherapy: Cit = PBO
Patients without psychotherapy:
Cit>PBO
Age: 7-17
Observation: 8 weeks Reduction in depression severity
Emslie N =206 (CDRS-R): Par = PBO
et al. 2006 [44] Groups: Therapeutic response rates: Par = PBO
Par — 10-50 mg/day Remission rates: Par = PBO
PBO
Age: 13-18 Red ’
- eduction in depression severity
Observation: 12 weeks (K-SADS-L: Par = PBO
. o aIB(Za(r)?)g s N =286 Therapeutic response rates (MADRS):
Paroxetine ' Groups: The whole group: Par = PBO
Par - 20-40 mg/day Patients aged >16: Par > PBO
PBO
Age: 12-18
Observation: 8 weeks Reduction in depression severity
N = 2'75 (HAM-D): Par = Imi = PBO
Le Noury et al. ) Reduction in depression severity
2015 [46] Groups: (K-SADS-L): Par = Imi = PBO
Par - 20-40 mg/day Therapeutic response rates:
Imi — 200-300 mg/day Par = Imi = PBO
PBO
Age: 6-17
Observation: 10 weeks
Total of 2 RCTs, results o ) )
Waaner combined for both RCTs Reduction in depression severity
Sertraline 9 (CDRS-R): Ser > PBO
etal. 2003 [47] N =376 i
Therapeutic response rates Ser > PBO
Groups:
Ser — 50-200 mg/day
PBO

Explanation of abbreviations: PBO — placebo, Flu — fluoxetine, Cit — citalopram, Escit — escitalopram,
Ser — sertraline, Par — paroxetine, Ago — agomelatine, Desv — desvenlafaxine, Dul — duloxetine, Vor
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— vortioxetine, Vil — vilazodone, Imi — imipramine, CGI — Clinical Global Impression, CDRS-R —
Children’s Depression Rating Scale—Revised; MADRS — Montgomery Asberg Depression Rating
Scale; K-SADS-L — Kiddie-Schedule for Affective Disorders and Schizophrenia for School Age
Children; HAM-D — Hamilton Depression Scale

Summary

1. Of all the SSRIs, the largest amount of data from short-term RCTs and their
meta-analyses indicate the efficacy of fluoxetine in patients with a diagnosis of
depression aged <18, which continues to make it the drug of first choice for this
indication.

2. The results of meta-analyses do not allow firm conclusions on the efficacy of
individual SSRIs in the treatment of depression in children and adolescents.

3. Single placebo-controlled trials indicate the efficacy of sertraline, escitalopram
and citalopram for the treatment of depression in patients aged <18, making them
important therapeutic options worthy of consideration.

4. There is a lack of robust evidence on the efficacy of fluvoxamine.

References

1. ICD-11. (retrieved: 4.04.2023).

2. Cipriani A, Zhou X, Del Giovane C, Hetrick SE, Qin B, Whittington C et al. Comparative
efficacy and tolerability of antidepressants for major depressive disorder in children and
adolescents: A network meta-analysis. Lancet 2016; 388(10047): 881-890. doi: 10.1016/
S0140-6736(16)30385-3.

3. Ostaszewski K, Kucharski M, Stokwiszewski J. Zaburzenia zdrowia psychicznego u dzieci
w wieku 7—17 lat. In: Moskalewicz J, Wciorka J, eds. Kondycja psychiczna mieszkancow Pol-
ski. Raport z badan ,, Kompleksowe badanie stanu zdrowia psychicznego spoleczenstwa i jego
uwarunkowan — EZOP I1”. Warszawa: Instytut Psychiatrii i Neurologii; 2021. pp. 533-642.

4. https://ezdrowie.gov.pl/portal/home/badania-i-dane/zdrowe-dane/zestawienia/informacje-o-
-depresji-u-dzieci (retrieved: 4.04.2023).
5. Cipriani A, La Ferla T, Furukawa TA, Signoretti A, Nakagawa A, Churchill R et al. Sertraline

versus other antidepressive agents for depression. Cochrane Database Syst. Rev. 2010; (4):
CDO006117. doi: 10.1002/14651858.CD006117.pub4.

6. Boaden K, Tomlinson A, Cortese S, Cipriani A. Antidepressants in children and adolescents:
Meta-review of efficacy, tolerability and suicidality in acute treatment. Front. Psychiatry 2020;
11: 717. doi: 10.3389/fpsyt.2020.00717. eCollection 2020.

7. Charakterystyki produktow leczniczych. https://rejestrymedyczne.ezdrowie.gov.pl/rpl/search/
public (retrieved: 10.04.2023).

8. Dokumentacja produktéw leczniczych Agencji Zywnosci i Lekéw (FDA). https://www.ac-
cessdata.fda.gov/scripts/cder/daf/ (retrieved: 5.04.2023).



The place of selective serotonin reuptake inhibitors (SSRIs). Part I 913

11.

12.

13.

14.

15.

16.

17.
18.
19.

20.

21.

Dokumentacja lekoéw zarejestrowanych w Unii Europejskiej. https://ec.europa.cu/health/docu-
ments/community-register (retrieved: 4.04.2023).

Walter HJ, Bukstein OG, Abright AR, Keable H, Ramtekkar U, Ripperger-Suhler J et al. Clinical
practice guideline for the assessment and treatment of children and adolescents with anxiety
disorders. J. Am. Acad. Child Adolesc. Psychiatry 2020; 59(10): 1107-1124. doi: 10.1016/].
jaac.2020.05.005. Epub 2020 May 18. PMID: 32439401.

Walter HJ, Abright AR, Bukstein OG, Diamond J, Keable H, Ripperger-Suhler J et al. Clinical
practice guideline for the assessment and treatment of children and adolescents with major and
persistent depressive disorders. J. Am. Acad. Child Adolesc. Psychiatry 2023; 62(5): 479-502.
doi: 10.1016/j.jaac.2022.10.001. Epub 2022 Oct 21. PMID: 36273673.

Geller D, March J; The AACAP Commettee on Quality Issues. Practice parameter for the
assessment and treatment of children and adolescents with obsessive-compulsive disorder. J.
Am. Acad. Child Adolesc. Psychiatry 2012; 51(1): 98-113. doi: 10.1016/j.jaac.2011.09.019.
PMID: 22176943.

Cheung AH, Zuckerbrot RA, Jensen PS, Laraque D, Stein REK; GLAD-PC STEERING
GROUP. Guidelines for Adolescent Depression in Primary Care (GLAD-PC): PartIl. Treatment
and ongoing management. Pediatrics 2018; 141(3): €20174082. doi: 10.1542/peds.2017-4082.
PMID: 29483201.

Yatham LN, Kennedy SH, Parikh SV, Schaffer A, Bond DJ, Frey BN et al. Canadian Network
for Mood and Anxiety Treatments (CANMAT) and International Society for Bipolar Disorders
(ISBD) 2018 guidelines for the management of patients with bipolar disorder. Bipolar Disord.
2018; 20(2): 97-170. doi: 10.1111/bdi.12609.

MacQueen GM, Frey BN, Ismail Z, Jaworska N, Steiner M, Lieshout RJ et al.; CANMAT
Depression Work Group. Canadian Network for Mood and Anxiety Treatments (CANMAT)
2016 Clinical Guidelines for the Management of Adults with Major Depressive Disorder: Sec-
tion 6. Special Populations: Youth, Women, and the Elderly. Can. J. Psychiatry 2016; 61(9):
588-603. doi: 10.1177/0706743716659276. Epub 2016 Aug 2. Erratum in: Can. J. Psychiatry
2017; 62(5): 356.

Couturier J, Isserlin L, Norris M, Spettigue W, Brouwers M, Kimber M et al. Canadian practice
guidelines for the treatment of children and adolescents with eating disorders. J. Eat. Disord.
2020; 8: 4. doi: 10.1186/s40337-020-0277-8.

NICE guideline CG31 (retrieved: 30.03.2023).

NICE guideline NG134 (retrieved: 30.03.2023).

Bandelow B, Allgulander C, Baldwin DS, Costa DLDC, Denys D, Dilbaz N et al. World
Federation of Societies of Biological Psychiatry (WFSBP) guidelines for treatment of anxiety,

obsessive-compulsive and posttraumatic stress disorders — Version 3. Part I: Anxiety disorders.
World J. Biol. Psychiatry 2023; 24(2): 79—117. doi: 10.1080/15622975.2022.2086295.
Bandelow B, Allgulander C, Baldwin DS, Costa DLDC, Denys D, Dilbaz N et al. World
Federation of Societies of Biological Psychiatry (WFSBP) guidelines for treatment of anxiety,
obsessive-compulsive and posttraumatic stress disorders — Version 3. Part Il: OCD and PTSD.
World J. Biol. Psychiatry 2023; 24(2): 118-134. doi: 10.1080/15622975.2022.2086296.
Thibaut F, Bradford JM, Briken P, De La Barra F, HéBler F, Cosyns P; WFSBP Task Force
on Sexual Disorders. The World Federation of Societies of Biological Psychiatry (WFSBP)



914

Matgorzata Janas-Kozik et al.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

guidelines for the treatment of adolescent sexual offenders with paraphilic disorders. World J.
Biol. Psychiatry 2016; 17(1): 2-38. doi: 10.3109/15622975.2015.1085598.

Maniram J, Karrim SBS, Oosthuizen F, Wiafe E. Pharmacological management of core symp-
toms and comorbidities of autism spectrum disorder in children and adolescents: A systematic
review. Neuropsychiatr. Dis. Treat. 2022; 18: 1629-1644.

Liang SC, Sun CK, Fan HY, Chung W, Tzang RF, Hung KC et al. Therapeutic effects of an-
tidepressants for global improvement and subdomain symptoms of autism spectrum disorder:
A systematic review and meta-analysis. J. Psychiatry Neurosci. 2022; 47(4): E299—E310. doi:
10.1503/jpn.210191.

Yu Y, Chaulagain A, Pedersen SA, Lydersen S, Leventhal BL, Szatmari P et al. Pharmaco-
therapy of restricted/repetitive behavior in autism spectrum disorder: A systematic review and
meta-analysis. BMC Psychiatry 2020; 20(1): 121. doi: 10.1186/s12888-020-2477-9.

Eggart V, Cordier S, Hasan A, Wagner E. Psychotropic drugs for the treatment of non-suicidal
self-injury in children and adolescents: A systematic review and meta-analysis. Eur. Arch.
Psychiatry Clin. Neurosci. 2022; 272(8): 1559-1568. doi: 10.1007/s00406-022-01385-w.

Maruf AA, Greenslade A, Arnold PD, Bousman C. Antidepressant pharmacogenetics in children
and young adults: A systematic review. J. Affect. Disord. 2019; 254: 98—108. doi: 10.1016/].
jad.2019.05.025.

Feeney A, Hock RS, Fava M, Ortiz JMH, lovieno N, Papakostas Gl. Antidepressants in chil-
dren and adolescents with major depressive disorder and the influence of placebo response:
A meta-analysis. J. Affect. Disord. 2022; 305: 55-64.

Teng T, Zhang Z, Yin B, Guo T, Wang X, Hu J et al. Effect of antidepressants on function-
ing and quality of life outcomes in children and adolescents with major depressive disorder:
A systematic review and meta-analysis. Transl. Psychiatry 2022; 12(1): 183.

Zhou X, Teng T, Zhang Y, Del Giovane C, Furukawa TA, Weisz JR et al. Comparative efficacy
and acceptability of antidepressants, psychotherapies, and their combination for acute treat-
ment of children and adolescents with depressive disorder: A systematic review and network
meta-analysis. Lancet Psychiatry 2020; 7(7): 581-601.

Hetrick SE, McKenzie JE, Bailey AP, Sharma V, Moller CI, Badcock PB et al. New generation
antidepressants for depression in children and adolescents: A network meta-analysis. Cochrane
Database Syst. Rev. 2021; 5(5): CD013674. doi: 10.1002/14651858.CD013674.pub2. PMID:
34029378; PMCID: PMC8143444.

Findling R, DelBello M P, Zuddas A, Emslie G J, Ettrup A, Petersen M L et al. Vortioxetine for
major depressive disorder in adolescents: 12-week randomized, placebo-controlled, fluoxetine-
referenced, fixed-dose study. J. Am. Acad. Child Adolesc. Psychiatry 2022; 61(9): 1106—1118.
e2. doi: 10.1016/j.jaac.2022.01.004.

Findling RL, McCusker E, Strawn JR. 4 randomized, double-blind, placebo-controlled trial of
vilazodone in children and adolescents with major depressive disorder with twenty-six-week
open-label follow-up. J. Child Adolesc. Psychopharmacol. 2020; 30(6): 355-365.

Findling RL, Pagano ME, McNamara NK, Stansbrey RJ, Faber JE, Lingler J et al. The short-
term safety and efficacy of fluoxetine in depressed adolescents with alcohol and cannabis use

disorders: A pilot randomized placebo-controlled trial. Child Adolesc. Psychiatry Ment. Health
2009; 3(1): 11. https://doi.org/10.1186/1753-2000-3-11.



The place of selective serotonin reuptake inhibitors (SSRIs). Part | 915

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Atkinson SD, Prakash A, Zhang Q, Pangallo BA, Bangs ME, Emslie GJ et al. 4 double-blind
efficacy and safety study of duloxetine flexible dosing in children and adolescents with major
depressive disorder. J. Child Adolesc. Psychopharmacol. 2014; 24(4): 180-189. doi: 10.1089/
cap.2013.0146.

Emslie GJ, Heiligenstein JH, Wagner KD, Hoog SL, Ernest DE, Brown E et al. Fluoxetine for
acute treatment of depression in children and adolescents: A placebo-controlled, randomized
clinical trial. J. Am. Acad. Child Adolesc. Psychiatry 2002; 41(10): 1205-1215.

Emslie GJ, John Rush A, Weinberg WA, Kowatch RA, Hughes CW, Carmody T et al. 4 double-
blind, randomized, placebo-controlled trial of fluoxetine in children and adolescents with
depression. Arch. Gen. Psychiatry 1997; 54(11): 1031-1037.

Emslie GJ, Prakash A, Zhang Q, Pangallo BA, Bangs ME, March JS. 4 double-blind efficacy
and safety study of duloxetine fixed doses in children and adolescents with major depressive
disorder. J. Child Adolesc. Psychopharmacol. 2014; 24(4): 170-179.

Weihs KL, Murphy W, Abbas R, Chiles D, England RD, Ramaker S et al. Desvenlafaxine versus
placebo in a fluoxetine-referenced study of children and adolescents with major depressive
disorder. J. Child Adolesc. Psychopharmacol. 2018; 28(1): 36-46.

Arango C, Buitelaar JK, Fegert JM, Olivier V, Pénélaud PF, Marx U et al.; on behalf of the
study investigators. Safety and efficacy of agomelatine in children and adolescents with major
depressive disorder receiving psychosocial counselling: A double-blind, randomised, con-
trolled, phase 3 trial in nine countries. Lancet Psychiatry 2022; 9(2): 113—124. doi: 10.1016/
S2215-0366(21)00390-4.

Emslie GJ, Ventura D, Korotzer A, Tourkodimitris S. Escitalopram in the treatment of adoles-
cent depression: A randomized placebo-controlled multisite trial. J. Am. Acad. Child. Adolesc.
Psychiatry 2009; 48(7): 721-729. https://doi.org/10.1097/ CHI.Ob013e3181a2b304.

Wagner KD, Jonas J, Findling RL, Ventura D, Saikali K. 4 double-blind, randomized, placebo-
controlled trial of escitalopram in the treatment of pediatric depression. J. Am. Acad. Child. Ado-
lesc. Psychiatry 2006; 45(3): 280-288. https://doi.org/10.1097/01.chi.0000192250.38400.9¢.

Wagner KD, Robb AS, Findling RL, Jin J, Gutierrez MM, Heydorn WE. 4 randomized, placebo-
controlled trial of citalopram for the treatment of major depression in children and adolescents.
Am. J. Psychiatry 2004; 161(6): 1079-1083.

von Knorring AL, Olsson GI, Thomsen PH, Lemming OM, Hultén A. 4 randomized, double-
blind, placebo-controlled study of citalopram in adolescents with major depressive disorder.
J. Clin. Psychopharmacol. 2006; 26(3): 311-315. doi: 10.1097/01.jcp.0000219051.40632.d5.

Emslie GJ, Wagner KD, Kutcher S, Krulewicz S, Fong R, Carpenter DJ et al. Paroxetine treat-
ment in children and adolescents with major depressive disorder: A randomized, multicenter,
double-blind, placebo-controlled trial. J. Am. Acad. Child Adolesc. Psychiatry 2006; 45(6):
709-719. https://doi.org/10.1097/01.chi.0000214189.73240.63.

Berard R, Fong R, Carpenter DJ, Thomason C, Wilkinson C. 4n international, multicenter,
placebo-controlled trial of paroxetine in adolescents with major depressive disorder. J. Child
Adolesc. Psychopharmacol. 2006; 16(1-2): 59-75. doi: 10.1089/cap.2006.16.59.

Le Noury J, Nardo JM, Healy D, Jureidini J, Raven M, Tufanaru C et al. Restoring Study 329:

Efficacy and harms of paroxetine and imipramine in treatment of major depression in adoles-
cence. BMJ 2015; 351: h4320. doi: 10.1136/bmj.h4320.



916 Malgorzata Janas-Kozik et al.

47. Wagner KD, Ambrosini P, Rynn M, Wohlberg C, Yang R, Greenbaum MS et al. Efficacy of
sertraline in the treatment of children and adolescents with major depressive disorder: Two
randomized controlled trials. J. Am. Med. Assoc. 2003; 290(8): 1033—-1041.

Address: Matgorzata Janas-Kozik

Medical University of Silesia in Katowice

Department and Division of Psychiatry and Psychotherapy of Developmental Age
Centrum Zdrowia Dziecka i Rodziny im. Jana Pawta II w Sosnowcu Sp.z 0.0
e-mail: janaskozik@gmail.com



