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Abstract

Background: Although the clinical efficacy and safety of combination of pharmacotherapy and psychotherapy in
the treatment of depressive disorders in children and adolescents have been studied, the results remain controversial.
This meta-analysis aimed to study the short-term efficacy and acceptability of combined therapy for children and
adolescents with depressive disorders.

Methods: We conducted a systematic search in multiple databases for randomised controlled trials (RCTs), up to 31
December 2020, that assessed the combination of pharmacotherapy and psychotherapy against other active treat-
ment options (pharmacotherapy, psychotherapy and placebo combined psychotherapy) in children and adolescents
( < 18 years old) with depressive disorder. This study was registered with PROSPERO (CRD42020196701).

Results: A total of 14 RCTs involving 1,325 patients were included. For the primary and secondary outcomes, there
were no statistically significant differences between the compared interventions in terms of remission (odds ratios
[OR] = 1.37;95% confidence interval [Cl]: 0.93 to 2.04), acceptability (OR = 0.99; 95% Cl: 0.72 to 1.38), efficacy (stand-
ardised mean differences = -0.07; 95% Cl: -0.32 t0 0.19), and suicidality (OR = 1.17; 95% Cl: 0.67 to 2.06). Limited
evidence showed that the combination of fluoxetine (OR = 1.90, 95% Cl: 1.10 to 3.29) or non-selective serotonin reup-
take inhibitors (non-SSRI) (OR = 2.46, 95% Cl: 1.06 to 5.72) with cognitive-behavioural therapy (CBT) was superior to
other active treatment options. Most included trials were rated as‘some concerns'in terms of risk of bias assessment.
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generalisability of the results.

Conclusion: There is no evidence from the limited available data that all combined therapies are superior to other
active treatment options for the acute treatment of depressive disorder in children and adolescents. However, it
showed that fluoxetine or non-SSRI pharmacotherapies combined with CBT might be superior to other therapies in
short-term. Mixed characteristics (e.g. age) and small sample size of non-SSRI combined therapy may influence the

Keywords: Depressive disorder, Children and adolescents, Combined therapy, Efficacy, Meta-analysis

Introduction

The observed prevalence of depression is esti-
mated to be 3.2% in children and adolescents in
the United States [1]. Depression causes extensive
morbidity and mortality in children and adoles-
cents, and depression-related suicide is the third
leading cause of death among them [2]. Compared
with adults, depressed children and adolescents
are more often misdiagnosed and have more fre-
quent suicide ideation and attempts [3]. Depressive
disorder in children and adolescents is debilitat-
ing and affects family, psychosocial and academic
functions [4].

Several kinds of interventions have been used to
treat children and adolescents with depression, from
pharmacotherapy to psychotherapy. Psychotherapies,
especially cognitive-behavioural therapy (CBT) and
interpersonal psychotherapy (IPT) are demonstrated
to be effective [5]. As for pharmacotherapy, fluox-
etine is significantly more efficacious than placebo,
whereas some other antidepressants may produce
an increased risk of suicidality [6]. Previous studies
have shown that antidepressants have minor but sig-
nificant contributions to the overall efficacy of the
combined treatment of depression in adults [7]. How-
ever, whether the combination of pharmacotherapy
and psychotherapy is more beneficial than pharma-
cotherapy or psychotherapy alone remains unclear in
children and adolescents [8]. Based on our previous
findings, fluoxetine combined with CBT was superior
to CBT alone but not more effective than fluoxetine
alone [9]. The previous network meta-analysis inte-
grated direct evidence with indirect evidence, which
indicated considerable heterogeneity and inconsist-
ency, and most results were assessed as having low
confidence in the evidence. Therefore, whether the
combination of pharmacotherapy and psychologi-
cal intervention is more efficacious than other active
treatment options remain controversial. This meta-
analysis aimed to integrate direct evidence and exam-
ine the acute treatment phase potential benefits,
acceptability, and harms of a combination of pharma-
cotherapy and psychotherapy for children and adoles-
cents with depressive disorders.

Methods

Search strategy, selection criteria, and risk of bias

The protocol was registered with PROSPERO
(CRD42020196701). We updated the literature search
of our previous publications [5, 6, 9] to identify trials
of the combination of pharmacotherapy and psycho-
therapy. Further, we searched for eligible published and
unpublished randomised controlled trials (RCTs) on
PubMed, Embase, CENTRAL, PsycINFO, Web of Sci-
ence, CINAHL, LiLACS, ProQuest Dissertations, and
international trial registers from inception until 31
December 2020 (see details in Appendix 1). Addition-
ally, we searched drug approval agencies websites (such
as the FDA), conference proceedings, relevant scientific
journals, and related articles or reviews. We contacted
the authors to provide incomplete data on the published
studies or original data for unpublished studies. Eligible
studies included a combination of pharmacotherapy and
psychotherapy compared with other active treatment
options (pharmacotherapy alone, psychotherapy alone or
pill placebo plus psychotherapy) for the treatment of chil-
dren and adolescents (younger than 18 years old) with
a primary diagnosis of depressive disorder (including
major depressive disorder [MDD], dysthymia, and other
specified types) based on standardised diagnostic crite-
ria (such as Diagnostic and Statistical Manual of Mental
Disorders and International Classification of Diseases).
Trials involved patients with comorbid mental disorders
(e.g. anxiety disorder and attention deficit hyperactiv-
ity disorder) were also eligible. However, trials assessing
participants with psychotic depression or treatment-
resistant depression were excluded, mainly because their
treatment responses were different [10]. No restriction
was put on language.

All oral medications or alternative treatments within
the therapeutic dose range were considered to be eligi-
ble. It was considered as a well-structured intervention
when psychotherapy was based on a clear manual for
therapists or participants. The arm of pill placebo alone
or psychotherapy control conditions alone (treatment as
usual, no treatment, and waitlist) only were not exam-
ined in the meta-analysis. The acute treatment phase was
defined as 4-16 weeks. Trials with less than four weeks
of treatment were excluded because the benefits of most
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antidepressants usually begin at least four weeks after
commencement. If a study reported data at multiple
time points within a predetermined acute phase range or
more than 16 weeks, we used eight weeks (or the nearest
to eight weeks). The double-blind design is challenging
to perform in a psychotherapy trial or a combined trial
of psychotherapy [11], therefore the design of blind was
unrestricted. Trials in which participants were assessed
using physician/parent-rated or self-rated depres-
sion scales were all eligible [12]. To reduce heterogene-
ity between trials, trials with quasi-randomised design
and those with a total sample size of less than 10 were
excluded.

Two researchers (Y.X. and T.T.) screened the studies,
extracted data, and assessed the risk of bias, respectively.
Data were extracted using a standardised data collection
form. Any discrepancies in data extraction and quality
assessment were resolved by consensus and arbitration
by senior investigators (X.Z. and P.X.). The risk of bias
was assessed using the Cochrane Collaboration’s risk of
bias version 2.0 (ROB 2.0) tool [13]. Studies were evalu-
ated in the following six domains: (1) bias arising from
the randomisation process; (2) bias due to deviations
from intended interventions; (3) bias due to missing out-
come data; (4) bias in the measurement of the outcome;
(5) bias in the selection of the reported result; and (6)
overall bias. Each domain was rated as ‘low risk; ‘some
concerns, or ‘high risk!

Outcomes

The primary outcomes included (1) remission (as a
dichotomous data), estimated by the total number of
patients who met the criteria for remission, was defined
as a depressive symptom score below the threshold (e.g.
< 28 for Children’s Depression Rating Scale-Revised
[CDRS-R]) in the trials; and (2) acceptability, defined as
all-cause discontinuation, was measured by the percent-
age of participants who withdrew from the study for
any reason before the end of treatment. Secondary out-
comes included (1) efficacy at post-treatment (as con-
tinuous data), estimated by the overall change score of
the depressive symptom scales (e.g. CDRS-R or Hamilton
Rating Scale for Depression scale) completed by self, par-
ents, or clinicians from baseline to the end of treatment;
and (2) suicidality, measured by the number of patients
reporting suicidal ideation or suicidal attempt/behaviour
in the treatment phase.

Where multiple depressive symptom scales were
reported in a study, we extracted data from a predefined
hierarchy based on psychometric properties and appro-
priateness for children and adolescents (see details in
Appendix 2). Moreover, in a study where different raters
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reported the scale, we preferred the parent/clinician-
rated outcomes to the self-rated ones [14].

Data analysis

We calculated effect sizes and pooled estimates of effect
across studies with a random-effects model using the
RevMan 5 software (Cochrane Information Management
System) due to considerable clinical heterogeneity among
trials. We summarised the standardised mean differ-
ences (SMD) for continuous data and odds ratios (ORs)
for dichotomous data, as well as 95% confidence intervals
(CIs). Heterogeneity was assessed using Q and I* statis-
tics. Statistical significance was set at p < 0.05, and values
of 25%, 50%, and 75% displayed low, moderate, and sub-
stantial heterogeneity, respectively. Power and Precision
(version 4.0) was used to carry out power calculations.
When the mean values or standard deviations (SDs) of
continuous outcomes were missing, we calculated val-
ues by converting the p values, t-values, Cls, or standard
errors.

Considering that effectiveness varies depending on
the type of medication and psychotherapy used, we
conducted three subgroup analyses, these were accord-
ing to the types of combined pharmacotherapies, types
of combined psychotherapies, and types of active treat-
ment options (pharmacotherapy, psychotherapy and
placebo combined psychotherapy). We also conducted
subgroup analyses regarding (1) mean baseline severity
of the depressive disorder (mild vs. moderate to serve,
thresholds presented in Appendix 3); (2) treatment dura-
tion (treatment < 8 weeks vs. treatment > 8 weeks); (3)
conducted country (the USA vs. non-USA); and (4) risk
of bias (low risk vs. some concerns vs. high risk). For con-
tinuous variables, we performed meta-regression analy-
ses according to the following variables: publication year,
mean age, and percentage of female patients. We also
conducted sensitivity analyses by excluding some trials
from the fundamental analysis for the non-blind design
trials, potential publication bias trials, and high-risk trials
of ROB 2.0. Potential publication bias was assessed using
inverted funnel plots and Egger’s test. The protocol fol-
lowed the PRISMA recommendations for meta-analysis
[15]. All tests were two-sided, and p values less than 0.05
were considered statistically significant.

Results

Selection, inclusion, and characteristics of studies

Overall, we searched 11,435 citations, identified the full
text of 352 possibly eligible studies, and finally included
14 RCTs (1,325 participants, Fig. 1) published from
1997 to 2020. Six pharmacotherapies (imipramine,
fluoxetine, sertraline, omega-3, bupropion, and venla-
faxine), three different psychotherapies (CBT, IPT, and
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5768 records identified from trial registers

5667 records identified through database searching

| 5658 titles excluded

A\ 4

v

110 detailed screening reviewed

[
»

\ 4

986 duplicates excluded

4791 detailed screening

A 4

—PI 4439 detailed screening excluded

352 full-text articles reviewed

A\ 4

\4

338 full-text articles excluded
84 no standardized diagnosis of depressive disorder
73 no relevant intervention
62 data on children/adolescents could
not be extracted separately
52 non-randomised design
30 duplicates
17 included non- depressive disorder patients
12 uncompleted studies
5 no available data
3 sample less than 10

14 RCTs included in the meta-analysis
7 Combination therapy vs Drug
4 Combination therapy vs Active psychotherapy
7 Combination therapy vs Pill-PBO plus Active psychotherapy

Fig. 1 Flow chart of study selection. Pill-PBO= pill placebo

psychoeducational psychotherapy [PEP]), and the pill
placebo plus psychotherapy were assessed. A total of 567
participants were randomly assigned to combined ther-
apy, 401 to pharmacotherapy alone, 167 to psychotherapy
alone, and 190 to pill placebo plus psychotherapy.

The clinical and methodological characteristics of the
included studies are shown in Table 1. A total of 13 tri-
als recruited only patients with MDD [8, 16—27], and one
recruited patients with MDD, dysthymia, and depres-
sive disorder-not otherwise specified [28]. In 10 of the
included studies, pharmacotherapies involved selective
serotonin reuptake inhibitors (SSRIs), with five studies
of fluoxetine, three of sertraline, and two of mixed SSRIs.
Additionally, the other four studies included imipramine,

venlafaxine, omega-3, and bupropion. Psychotherapy
involved CBT in 12 studies, IPT in one, and PEP in one.
Seven studies compared combination therapies with
pharmacotherapies alone, four trials compared combi-
nation therapies with psychotherapies alone, and seven
studies compared combination therapies with placebo
plus psychological therapies. The average study sam-
ple size was 95, ranging from 10 to 327. One trial (7.1%)
enrolled only children, 11 (78.6%) enrolled only adoles-
cents, and the remaining two (14.3%) enrolled both chil-
dren and adolescents. The mean age ranged from 7 to
18 years (mean, 15.2 years old; SD, 2.0), and 753 (56.8%)
of the participants were female. Four (28.6%) studies
had a multiple-arm design. Nine (64.3%) studies were
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conducted in the USA and five (35.7%) in other coun-
tries, including Australia, Romania, South Korea, and the
United Kingdom. The median treatment duration was 12
weeks (interquartile range [IQR], 8—12). Eight trials had
a double-blind design; three trials had a single-blinding
design, that is, the assessors were blinded to the inter-
ventions of patients; and one trial had a non-blinding
design with a self-reported scale assessment. There was
insufficient information to identify blinding of outcome
assessment in two trials also using self-reported scale
assessment.

Meta-analysis results for primary outcomes

The results of the meta-analysis for all outcomes are pre-
sented in Table 2. Nine studies (939 patients) presented
remission data compared combined therapies with phar-
macotherapies or psychotherapies alone. The remission
did not change substantially with the pooled OR of 1.37
(95% CI = 0.93 to 2.04, p = 0.11) from the random-
effects model, and a moderate significant heterogeneity
(p = 0.10, I* = 36%, Fig. 2A) was observed. The statis-
tical power of the effect size was 93%. Thirteen studies

Table 2 Results of all outcomes (individual studies and overall effect)
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(1,276 patients) reported all-cause discontinuation with
compared combination therapies with other active treat-
ment options group; the two kinds of interventions did
not materially differ, with a pooled OR of 0.99 (95% CI =
0.72 to 1.38, p = 0.98) and no heterogeneity among stud-
ies (p = 0.88, I = 0%, Fig. 2B). The statistical power of
the effect size was 5%.

Meta-analysis results for secondary outcomes

A total of 14 studies (1,276 patients) reported efficacy
at short-term post-treatment compared combination
therapies with other active treatment options. The over-
all changes in the score of the depressive symptom scales
were not associated with a significant decrease, and the
pooled SMD was -0.07 (95% CI = -0.32 to 0.19, p = 0.60)
between groups with high and significant heterogeneity
(» <0.00001, I* = 76%, Table 2) among studies. The sta-
tistical power of the effect size was 6%. In terms of suici-
dality, all eight studies (932 patients) presented data on
suicidality in combined therapy and other active treat-
ment options. Further, there was no statistically signifi-
cant effect (OR = 1.17, 95% CI = 0.67 to 2.06, p = 0.58)

Studies Remission
Odds ratio (95% ClI)

Acceptability

Odds ratio (95% Cl)

Efficacy at post treatment
Standard mean difference (95% Cl)

Suicidality
0Odds ratio (95% Cl)

Bernstein 2000

Clarke 2005
Cornelius 2009
Davey 2019
Deas 2000
Fristad 2019a
Fristad 2019b
Goodyer 2008

Gunlicks-Stoessel 2019

Iftene F 2015a
Iftene F 2015b
Kim 2012
Mandoki 1997
March 2004a
March 2004b
Melvin 2006a
Melvin 2006b
Riggs 2007
Total

Overall effect

P for overall effect
|2

P for heterogeneity

Statistical power

2.26 (0.75 t0 6.82)
1.10(0.58t0 2.11)
Not reported
0.55(0.16 10 1.92)
0.17 (0.22 t0 6.20)
8.75 (0.88 to 86.60)
1.17 (0.22 t0 6.20)
Not reported

Not reported

0.65 (0.18 t0 2.29)
0.55(0.14t0 2.13)
Not reported

Not reported

3.04 (14410 6.42)
2.04(1.00to 4.1
0.62 (0.10to 3.76
0.84(0.14t0 5.1

(
©.
©.
2.11(1011t0437

5)
)
0)
)

1.37(0.93 t0 2.04)
0.11
36%
0.10
93%

0.75 (0.24 to 2.33)
1.14(0.51 to 2.54)
0.14 (0.01 to 2.80)
Not reported

7.86(0.28t0 217.11)

1
0.39(0.02t0 9.03)
0.65(0.02to 17.51)
89 (0.67 to 5.32)
0.80 (0.08 to 8.47)
0.93 (0.16 to 5.50)
0.84 (0.14t0 5.01)
0.77 (0.16 t0 3.73)
42 (0.27 to 7.34)
0.63(0.26t0 1.51)
0.77 (0.30to 1.97)
6.30 (0.58 t0 68.42)
0.84 (0.14t0 5.10)
7 (04910 3.31)

0.99 (0.72to 1.38)
0.98

0%

0.88

5%

-0.44 (-0.94 t0 0.06)
0.08 (-0.28 t0 0.43)
0.27 (-0.29t0 0.83)
0.10 (-0.46 t0 0.66)
0.36 (-0.90 to 1.61)
0.09 (-0.76 to 0. 94)
0.00 (-0.80 t0 0.80)
0.19 (-0.09 t0 0.47)
0.24 (-0.86 10 1.33)
0.38 (-0.25 t0 1.01)
0.11 (-0.54 to O.77)

-0.53 (-1.02 t0 -0.03)
0.73 (0.09t0 1.38)

-1.22 (-1.57 t0-0.87)
-0.61 (-0.95 t0 -0.28)
0.34(-0.35t0 1.03)

-0.02 (-0.70 to 0.66)
-0.33 (-0.68 10 0.02)

(-
(-
(-
(
(-
(-
(-
(
(
(

-0.07 (-0.3210 0.19)
0.60

76%

< 0.00001

6%

Not reported

Not reported

Not estimable
1.82(0.57 t0 5.79)
Not reported

Not reported

Not reported
0.85(0.30to 2.43)
Not estimable

Not estimable

Not estimable

Not reported

Not reported
1.25(0.29t0 542)
0.67 (0.17 t0 2.57)
540(0.20to 142.71)
0.50 (0.05 t0 5.03)
4.20 (046 to 38.71)

1.17 (0.67 t0 2.06)
0.58

0%

0.65

16%

Cl confidence interval; P level of significance; 1> measure of heterogeneity
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A Combined therapy  Other treatment options group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, 95% Cl M-H 95% Cl
Bernstein 2000 12 31 7 32 8.3% 2.26[0.75, 6.82] ]
Clarke 2005 47 7 44 75 14.7% 1.10[0.58, 2.11] -
Davey 2019 6 23 9 23 7.0% 0.55[0.16, 1.92] - - |
Deas 2000 2 5 4 5 1.8% 0.17 [0.01, 2.82]
Fristad 2019a 7 8 8 18 2.6% 8.75[0.88, 86.60] 1
Fristad 2019b 6 9 12 19 4.5% 1.17 [0.22, 6.20] -
Iftene F 2015a 7 14 20 33 7.0% 0.65[0.18, 2.29] - |
Iftene F 2015b 7 13 19 28 6.3% 0.55[0.14, 2.13] - 1
March 2004a 20 54 18 111 13.0% 3.04 [1.44, 6.42] -
March 2004b 20 53 25 109  13.6% 2.04[1.00, 4.15] -
Melvin 2006a 2 13 5 22 4.0% 0.62[0.10, 3.76] —
Melvin 2006b 2 12 5 26 4.0% 0.84[0.14, 5.10] _
Riggs 2007 44 63 33 63 13.2% 2.11[1.01,4.37] I
Total (95% CI) 375 564 100.0% 1.37 [0.93, 2.04] ‘
Total events 182 209 ) ) ) )
Heterogeneity: Tau? = 0.17; Chi? = 18.61, df = 12 (P = 0.10); I> = 36 p " g !
Test fo?over;lll effect: Z = 1’.58 (P=01 1; ( § * 0.001 0'1. 1 10 1000
Favours [ Other treatment options group] Favours [ Combined therapy]
B Combined therapy  Other treatment options group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H 95% ClI M-H. 95% Cl
Bernstein 2000 7 31 9 32 8.3% 0.751[0.24, 2.33] _
Clarke 2005 16 7 14 75 16.9% 1.14 [0.51, 2.54] -
Cornelius 2009 0 24 3 26 1.2% 0.14[0.01, 2.80]
Deas 2000 2 5 0 5 1.0% 7.86[0.28, 217.11]
Fristad 2019a 0 8 2 18 1.1% 0.39[0.02, 9.03]
Fristad 2019b 0 9 1 19  1.0% 0.65[0.02, 17.51]
Goodyer 2008 1" 105 6 103 10.1% 1.89[0.67, 5.32] I
Gunlicks-Stoessel 2019 2 7 2 6 1.9% 0.80[0.08, 8.47]
Iftene F 2015a 2 14 5 33 3.4% 0.9310.16, 5.50]
Iftene F 2015b 2 13 5 28 3.4% 0.84[0.14, 5.01] —
Kim 2012 3 35 4 37 4.4% 0.77 [0.16, 3.73]
Mandoki 1997 4 20 3 20 4.0% 1.42[0.27,7.34] ]
March 2004a 8 54 24 111 141% 0.63[0.26, 1.51] -
March 2004b 7 53 18 109 12.2% 0.77 [0.30, 1.97] - T
Melvin 2006a 3 13 1 22 1.9% 6.30 [0.58, 68.42] ]
Melvin 2006b 2 12 5 26 3.3% 0.84[0.14, 5.10]
Riggs 2007 1" 63 9 63 11.8% 1.27[0.49, 3.31] e
Total (95% CI) 543 733 100.0% 0.99 [0.72, 1.38]
Total events 80 M

Heterogeneity: Tau? = 0.00; Chi2 = 9.66, df = 16 (P = 0.88); 1> = 0%
Test for overall effect: Z = 0.03 (P = 0.98)

0.1
Favours [ Combined therapy]

0.001

Fig. 2 Forest plots of meta-analysis for primary outcomes. A. Remission; B. Acceptability.

1 10 1000
Favours [ Other treatment options group]

and no heterogeneity (p = 0.65, I*> = 0%, Table 2). The
statistical power of the effect size was 16%.

Subgroup and sensitivity analyses

Owing to significant heterogeneity in remission, various
subgroup analyses were conducted to explore potential
bias from the type of intervention (Table 3). The combi-
nation of fluoxetine (OR = 1.90, 95% CI = 1.10 to 3.29)
or non-SSRI pharmacotherapies (OR = 2.46, 95% CI
= 1.06 to 5.72) with psychotherapies were superior to
other active treatment options; however, CBT was the
only psychotherapy available for analysis here. The sub-
group analyses in terms of the type of combined psy-
chotherapies and the type of other active treatment
options showed no significant difference between inter-
ventions (combination therapies vs. other active treat-
ment options), but with significant heterogeneity among
studies. Furthermore, we performed subgroup analyses
regarding some main baseline characteristics, including
mean baseline severity of the depressive disorder, treat-
ment duration, conducted countries, and risk of bias.
The results showed that combined therapy was more
efficacious than other active treatment options in studies

conducted in the USA (OR = 1.90, 95% CI = 1.33 to 2.73)
and studies with a ‘high risk’ of bias (OR = 1.89, 95% CI
= 1.19 to 3.01). The above subgroup analyses did not
show any significant results for acceptability (Appendix
4). Meta-regression analyses showed that none of the
continuous modifiers (publication year, mean age, per-
centage of female patients, and treatment duration) was
associated with remission rate or acceptability in the
combined treatment compared with other active treat-
ment options (all p > 0.05). Sensitivity analyses for non-
blind design studies, potential publication bias trials, and
high-risk trials of ROB 2.0 showed that there was no sub-
stantial change compared with primary analysis (Appen-
dix 5).

Quality assessment and publication bias

In terms of study quality according to ROB 2.0, 3 (21.4%)
out of 14 trials were rated as having a high risk of bias, 8
(57.1%) as having some concerns, and 3 (21.4%) as hav-
ing a low risk of bias (Appendix 6). The funnel plot and
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Table 3 Subgroup analysis of remission at post-treatment for all studies
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Variable No of studies 0Odds ratio (95% Cl) Chi? 12 P value Statistical power
Type of other active treatment options
Combined therapy vs pharmacotherapy 5 1.36 (0.83 t0 2.23) 4.80 17% 0.31 62%
Combined therapy vs psychotherapy 3 1.18 (033 t0 4.23) 6.18 68% 0.05 36%
Combined therapy vs Pill-PBO combined 5 1.36 (0.67 t0 2.79) 6.17 35% 0.19 27%
psychotherapy
Type of medication combined therapy
Fluoxetine combined therapy 4 1.90 (1.10 to 3.29) 532 44% 0.15 99%
Other SSRIs combined therapy 6 0.83 (0.51t0 1.35) 2.58 0% 0.77 6%
Non-SSRIs combined therapy 3 2.46 (1.06 to 5.72) 0.54 0% 0.77 28%
Type of psychotherapy combined therapy
CBT combined therapy 11 1.31(0.87 to 1.98) 16.23 38% 0.09 92%
Non-CBT combined therapy 2 2.79(0.76 t0 10.22) 0.48 0% 0.49 36%
Severity of baseline symptom
Mild severity 3 1.45(0.28 to 7.46) 3.63 45% 0.16 14%
Moderate to server severity 10 1.39(0.93 to0 2.06) 13.94 35% 0.12 94%
Treatment duration
Treatment < 8 weeks 4 1.31(0.65 to 2.64) 514 42% 0.16 23%
Treatment > 8 weeks 9 142 (0.87 t02.33) 1245 36% 0.13 88%
Country
USA 8 1.90 (1.33 to0 2.73) 8.07 13% 033 100%
Non-USA 5 062 (03210 1.17) 0.18 0% 1.00 40%
Risk of bias
Low risk 3 1.39 (0.40 to 4.86) 359 44% 0.17 5%
Some concerns 6 0.92 (047 to0 1.79) 6.89 27% 023 12%
High risk 4 1.89(1.19 to 3.01) 432 31% 0.23 98%

Significant results are bolded and underscored

Cl confidence interval, P level of significance of heterogeneity, ¥ measure of heterogeneity, Pill-PBO Pill placebo, SSRIs Selective serotonin reuptake inhibitors, CBT

Cognitive behavioural therapy, USA United States of America

Egger’s tests did not suggest a significant publication bias
for all outcomes (all p > 0.05, Appendix 7).

Discussion

This meta-analysis was based on 14 RCTs including
1,325 children and adolescents with depressive disorder
randomly assigned to the combination therapy or other
active treatment options. To the best of our knowledge,
this is the most comprehensive synthesis to assess combi-
nation therapies for depressive disorders in children and
adolescents in a meta-analysis. There is no evidence from
the limited available data that all combined therapies are
superior to other active treatment options for the acute
treatment of depressive disorder in children and adoles-
cents. However, it showed that fluoxetine or non-SSRI
pharmacotherapies combined with CBT might be supe-
rior to other therapies in the short-term. Mixed char-
acteristics (e.g. age) and small sample size of non-SSRI
combined therapy may reduce the generalisability of the
results.

Our findings were similar to those in previous stud-
ies involving children and adolescents [29-31] as well as
adults [32]. However, those reviews also differed from
ours in some aspects. One study only analysed CBT com-
bined with newer-generation antidepressants therapies
[29], one study included trials with ‘treatment resistant’
participants [30], and another included only patients with
MDD [31]. Given the limitations of the data, the authors
of these studies cautioned against drawing firm conclu-
sions. The heterogeneity among studies also limited our
conclusion, which may be because of the different types
of pharmacotherapies and psychotherapies. Further
subgroup analysis of types of medications showed that
fluoxetine combined with CBT was more efficacious
than other active treatment options in terms of remis-
sion at post-treatment. It is noticed that, CBT was the
only psychotherapy available in these studies. Fluoxetine
is one of the most widely studied SSRIs, and CBT is one
of the most commonly studied psychotherapies; both of
them have shown some effectiveness in the treatment of
depressive disorder in children and adolescents [31]. The
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efficacy of fluoxetine combined with CBT compared with
CBT alone has also been demonstrated in our previous
network meta-analysis, which integrates direct and indi-
rect evidence [9]. Additionally, the non-SSRIs included
in the present study are imipramine [16] and Omega-3
[20]; however, they were only reported in one study each,
which may be prone to bias of results. Therefore, limited
data may reduce the generalisability of the results of non-
SSRI combined therapy. Further, most of these pooled
effect sizes were small to medium with some uncertainty,
which could be due to the relatively small sample size and
wide confidence intervals. Thus, caution should be exer-
cised when explaining the statistical superiority in this
study.

It was observed that the dropout prevalence was
approximately 23% (ranging from 20% to 27%) among
depressed adolescents treated with antidepressants [33].
The most critical factor related to the high rate of drop-
out was the side effects of medications (such as suicide-
related events, mania, skin rash, and headaches) [33]. It
has been demonstrated that the optimal dropout rate
should not exceed 20% because exceeding this number
could indicate questionable representativeness, reliability,
and generalisability [34, 35]. No significant difference was
observed between all the compared groups with low sta-
tistical power or in the subgroup analyses of acceptability.
In terms of the included studies, five (35.7%) clinical tri-
als [16, 17, 22, 26] reported dropout rates of more than
20%. Among them, all analysed interventions included
pharmacotherapies, psychotherapies, and their combina-
tion; two studies [19, 22] had small sample sizes of less
than 10 in each intervention group. All of the above five
studies included patients older than 12 years. It was pre-
viously reported that compared with adults who received
pharmacotherapy alone, adults receiving a combina-
tion of pharmacotherapy and psychotherapy had a lower
dropout rate [36]. Concerning age, it was reported that
individuals over the age of 16 had a higher dropout rate
than younger patients [37]. However, subgroup analy-
ses of different interventions and the meta-regression of
mean age did not show significant results in the present
study. Thus, we could not conclude how these potential
moderators influence the dropout rate.

Since 2003, the FDA has been stipulating the risk of
suicidal thoughts and attempts related to the use of anti-
depressants for treating children and adolescents with
depression in a black box warning [38]. It was reported
that patients under the age of 25 treated with antide-
pressants are more likely to develop suicidal thoughts
than older adults [3]. In our analysis, no difference was
observed in the rates of suicidal ideation or attempts
related to the observed comparisons in children and ado-
lescents with depressive disorder. This result was in line
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with our previous network meta-analysis [9]. Another
study of ours revealed a significantly increased risk for
suicide-related outcomes for children and adolescents
administered venlafaxine [6]. However, due to the lack of
eligible venlafaxine combined therapy data for assessing
suicidality in the present study, we could not comprehen-
sively assess the risk of suicide-related outcomes for these
related interventions. Moreover, considerable method
variability was observed during the data collection and
reporting process, making it challenging to extract eligi-
ble and homogenous data for meta-analysis. Untreated
depressive disorder in children and adolescents is closely
related to a high risk of suicide [2], therefore, suicide-
related outcomes should be monitored closely regardless
of the treatment types.

Our study had several limitations that should be con-
sidered when explaining the results. First, relatively few
studies have examined the efficacy and acceptability of
combined therapy, limiting the comprehensive and sys-
tematic assessment of all kinds of psychotherapy and
pharmacotherapy combined therapies. Our literature
search was as comprehensive as possible, and we also
made every effort to search all available unpublished
data and contacted authors for additional related data.
Although significant publication bias was not observed
in the funnel plots and Egger’s test, we cannot elimi-
nate the possibility that some unpublished studies
remain missing or that published studies might over-
value the effect size of treatments. Second, substantial
heterogeneity was observed in several of the exam-
ined comparisons. This may be because of the differ-
ent characteristics among trials (e.g. various treatment
forms, sample size, mean age, sex ratio, disease sever-
ity, comorbidity, suicidality or definition of remission
across studies). Subgroup and meta-regression analy-
ses of most parameters revealed some potential het-
erogeneity among the studies. However, the original
data were insufficient to perform subgroup analyses
or meta-regression for the comorbidity, suicidality and
definition of remission. These may limit the generaliza-
bility of present results for the real-world clinical popu-
lations [39]. Third, children and adolescents with a wide
range of 7-18 years old were included in the present
study; however, meta-regression analysis of mean age
failed to show significant results. Therefore, there was
not enough evidence to conclude whether the benefit
of each age group could be different. These data should
be analysed and contextualised at the individual patient
level, without access to individual patient-level data, we
cannot be completely confident about the accuracy of
information contained in published studies or clinical
study reports [40]. Fourth, most included trials were
rated as ‘some concerns’ or ‘high risk’ in terms of risk of
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bias assessment. Subgroup analysis showed that com-
bined therapy was superior to other active treatment
options in studies with a ‘high risk’ of bias in terms of
remission. Some ‘high risk’ studies did not report the
allocation sequence concealed information because it
was difficult to conduct a double-blind design in psy-
chotherapy trials, which essentially limited the inter-
pretation of these results. Moreover, sensitivity analyses
excluding trials with a ‘high risk’ of bias and with a
non-blinded design was conducted, revealing that the
results were not substantially different from those of
the overall analysis. Fifth, we excluded studies on psy-
chotic depression and treatment-resistant depression,
which might overestimate the efficacy of interventions
because the most challenging cases were not assessed.
Moreover, we could not analyse other outcomes such as
the efficacy of long-term follow-up, adverse events, and
quality of life, mainly because they were rarely reported
in the included studies. These variables are essential for
the decision making of clinicians and patients. Sixth,
several alternative psychotherapies have not been well
studied for depression in young patients; for example,
only one study [22] of interpersonal psychotherapy
combined with pharmacotherapy met the inclusion
criteria of this meta-analysis. Owing to the limited
available studies and data of each outcome, many sig-
nificant outcomes of the meta-analysis were driven by
data from the study in March 2004 [26]. Although this
study had a large sample size and was well designed, its
generalisability was limited because many participants
were recruited from advertisements and might not rep-
resent patients in clinical practice.

Conclusions

The findings from the present meta-analysis demon-
strated that there was no evidence that all combined
therapies are superior to other active treatment options
in the acute treatment of depressive disorder in chil-
dren and adolescents. Limited evidence showed that
fluoxetine or non-SSRI pharmacotherapies combined
with CBT might be superior to other active treatment
options. Mixed characteristics (e.g. age) and small sam-
ple size of non-SSRI combined therapy may reduce the
generalisability of the results. Interventions need to
move beyond a ‘one size fits all’ approach to individu-
alising treatment, and clinicians should consider the
importance of each outcome, type of medication, and
patient preferences. Combined therapies are under-
studied in this age group, and further studies focusing
on the moderators of efficacy and alternative interven-
tions are needed.
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