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Review Article 

Antidepressants in children and adolescents with major depressive disorder 
and the influence of placebo response: A meta-analysis 
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A B S T R A C T   

Background: There are few available antidepressants for pediatric Major Depressive Disorder (MDD). The 
objective of this systematic review and meta-analysis was to review industry-funded studies of antidepressants in 
children and adolescents with MDD, and to better understand the contribution of study design and placebo 
response to the findings of these studies. 
Methods: Randomized, double-blind, placebo-controlled clinical trials that compared antidepressant with placebo 
for the acute treatment of MDD in children and/or adolescents were selected. Estimates of the standardized mean 
difference (SMD) in change in Children's Depression Rating Scale-Revised scores were pooled, after examining 
for heterogeneity. A random-effects meta-analysis was completed. 
Results: Thirty-four antidepressant-placebo comparisons, involving 6161 subjects, were included. The SMD 
among all studies was 0.12 (CI 0.08, 0.17; p < 0.001), a very small effect size, lower than that seen in studies of 
adults with MDD. When the meta-analysis was limited to studies with a low mean placebo response, the SMD 
increased to 0.19 and further increased to 0.22 when studies with at least a 50% chance of receiving placebo 
were included. 
Limitations: Many studies focused on older children and younger adolescents. Our findings may not reflect an
tidepressant efficacy in older adolescents. 
Conclusions: The modest SMD identified in this analysis may reflect study design factors and the application of 
antidepressants developed for adults to pediatric patients. Given the urgent clinical need for more pediatric MDD 
treatments, the influence of placebo response and the need for drug development tailored to this population 
should be considered in pediatric MDD trial design.   

1. Introduction 

Major Depressive Disorder (MDD) affects many children and ado
lescents worldwide, however, there are far fewer evidence-based treat
ments available relative to adults. In 2018, 14.4% of adolescents aged 12 
to 17 years in the United States (US) were estimated to have had a past 
year Major Depressive Episode (MDE), a proportion that has been rising 
over the past two decades (Lipari and Park-Lee, 2019). Adolescent 
depression increases the odds of adult depression (Johnson et al., 2018), 
underscoring the importance of early recognition and treatment of pe
diatric presentations. Despite dozens of antidepressants and medical 
devices approved for the treatment of MDD in adults, only two antide
pressants have been approved for children and adolescents in the US: 

fluoxetine has been approved for use in children with MDD, and both 
fluoxetine and escitalopram for use in adolescents (Food and Drug 
Administration, 2021a). The use of antidepressants in children and ad
olescents has been further complicated by the reported risk of increased 
suicidal thoughts and behaviors on initiation of treatment (average risk 
of 4% with drug vs. 2% with placebo), with no completed suicides (Food 
and Drug Administration, 2021b), leading to safety warnings accom
panying these treatments (European Medicines Agency, 2021). Inter
nationally, most treatment guidelines for children and adolescents 
recommend psychotherapy for mild depressive episodes and a combi
nation of psychotherapy and an antidepressant for moderate to severe 
episodes (Malhi et al., 2015; Birmaher et al., 2007; National Institute for 
Health and Care Excellence, 2021). 
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Two recent meta-analyses support the use of fluoxetine (Cipriani 
et al., 2016; Ignaszewski and Waslick, 2018) and escitalopram (Ignas
zewski and Waslick, 2018) for the treatment of MDD in children and 
adolescents. However, a 2014 Cochrane review concluded that there 
was limited evidence upon which to draw conclusions about the relative 
efficacy of antidepressants, psychotherapy or a combination of these 
among children and adolescents with depressive disorders (Cox et al., 
2014) and a more recent Cochrane review observed that most antide
pressants for this patient group are associated with a “small and unim
portant” reduction in depressive symptoms (Hetrick et al., 2021). Many 
antidepressant clinical trials fail in pediatric populations. Obstacles to 
the development of MDD treatments include the placebo response and 
measurement error in studies of MDD (Iovieno et al., 2021; Papakostas 
et al., 2015; Salloum et al., 2020). Our group's previous work has 
identified that in studies of adult MDD, a greater likelihood of receiving 
placebo predicts a greater antidepressant-placebo separation at study 
endpoint (Papakostas and Fava, 2009); lower probability of receiving 
placebo is associated with increased placebo response rates and lower 
likelihood of drug-placebo separation. One explanation for this finding 
may be that when patients are aware that they are more likely to receive 
an active drug than placebo, there is a greater expectation of response 
and they are thus more likely to have a placebo response. A high placebo 
response rate in pediatric MDD studies is widely reported (Cohen et al., 
2008; Ignaszewski and Waslick, 2018; Locher et al., 2017; Meister et al., 
2020), with a higher placebo response seen in studies with a larger 
number of study sites (Li et al., 2019; Meister et al., 2020) and those 
using clinician rating rather than self-rating (Meister et al., 2020). The 
placebo response to antidepressants in children and adolescents appears 
to be greater in MDD than in anxiety disorders (Cohen et al., 2008), and 
it exceeds that observed in studies of adult MDD (Meister et al., 2020). 

Against this background, we sought to review industry-funded 
studies of antidepressants in children and adolescents with MDD, and 
to better understand the contribution of study design and placebo 
response to the findings of these studies. Specifically, we sought to draw 
upon our group's earlier work that examined the probability of placebo 
(Papakostas and Fava, 2009) as well as the degree of improvement in the 
placebo group (Iovieno et al., 2021; Iovieno and Papakostas, 2012) as 
predictors of antidepressant-placebo effect size. 

2. Material and methods 

2.1. Data sources and search strategy 

Studies were first identified using a search of PubMed on January 8, 
2021. Searches were conducted by cross-referencing the terms “placebo” 
and “adolescent” and “antidepressant” and “major depressive”. The 
PubMed search was repeated using the following terms: “placebo” and 
“children” and “antidepressant” and “major depressive”. A further 
search using the Cochrane Library, Embase, PsycINFO and CINAHL 
yielded no additional manuscripts for inclusion. No language or year of 
publication restrictions were used. This was supplemented by searching 
www.clinicaltrials.gov, followed by www.clinicaltrialsregister.eu for 
relevant studies. 

2.2. Study selection 

We selected randomized, double-blind, placebo-controlled clinical 
trials comparing antidepressants and placebo for the acute treatment of 
MDD in children and/or adolescents. We then selected studies that also 
met the following inclusion criteria:  

1) Studies that used the Children's Depression Rating Scale-Revised 
(CDRS-R) (Poznanski et al., 1985)  

2) Studies that exclusively focused on patients with MDD. 

Reports were excluded if they:  

1) Were not funded by industry  
2) Exclusively focused on MDD subjects enriched for a particular axis-I 

or -III disorder  
3) Did not involve selective serotonin reuptake inhibitors (SSRIs) or 

newer agents approved in the U.S. or E.U. for the treatment of MDD 
in adults  

4) Did not describe original data (i.e., contained data published 
elsewhere)  

5) Did not focus on the acute phase of treatment (i.e., continuation, 
maintenance, relapse prevention). 

2.3. Data extraction 

Data were extracted with the use of a pre-coded form. The following 
data were extracted from trials included in the study: mean baseline 
CDRS-R severity, percent adolescents in total sample, mean age, prob
ability of receiving placebo, study duration, medications and dosages, 
the number of patients randomized to each treatment arm, CDRS-R 
mean change in scores from baseline to endpoint and their corre
sponding standard deviation or standard errors. Data were screened and 
extracted by two of the authors (GIP and NI). Any discrepancies were 
resolved in a joint meeting when compiling the final dataset. In the case 
of missing data, these were obtained by directly contacting the sponsor. 

2.4. Quantitative data synthesis 

Random-effects meta-analysis and meta-regression were utilized 
with the change in CDRS-R symptom score over time as the dependent 
variable. For studies which examined different doses of the same drug, 
each dose was compared separately to placebo. All analyses utilized the 
meta package of meta-analytic tools as implemented in Stata 15 (College 
Station, TX). Meta-regressions were completed to examine the rela
tionship between specific covariates of interest and the effect size, 
including baseline severity, mean age and percentage of adolescent 
patients. 

3. Results 

A total of 989 abstracts were identified with the use of PubMed. Of 
these, 958 were excluded because they did not describe eligible studies 
(open-label studies, reviews, meta-analyses, post-hoc analyses, studies 
of healthy subjects, studies of other disorders or unrelated abstracts). 
Nine abstracts were excluded because they studied antidepressants as 
adjuncts to psychotherapy (Cornelius et al., 2010, 2009; Davey et al., 
2019; Dinan, 2000; Goodyer et al., 2008; Iftene et al., 2015; Mandoki 
et al., 1997; Melvin et al., 2006; Riggs et al., 2007); three because they 
did not use the CDRS-R (Berard et al., 2006; Keller et al., 2001; Von 
Knorring et al., 2006); two because they did not focus on FDA or EMA- 
approved agents (Berk et al., 2020; Gabbay et al., 2018); one because it 
focused on subjects with alcohol or cannabis use disorder and depression 
(Findling et al., 2009); and one because it was not funded by industry 
(March, 2004). The remaining 15 manuscripts described eligible trials 
(Durgam et al., 2018) (Findling et al., 2020) (Atkinson et al., 2014) 
(Emslie et al., 2014) (Atkinson et al., 2018) (Weihs et al., 2018) (Emslie 
et al., 2007) (Emslie et al., 1997) (Emslie et al., 2002) (Wagner et al., 
2003) (Emslie et al., 2006) (Wagner et al., 2004) (Emslie et al., 2009) 
(Wagner et al., 2006) (DelBello et al., 2014). Three additional unpub
lished studies, NCT02709746, NCT02431806, and NCT00812812 were 
identified with the use of www.clinicaltrials.gov (https://clinicaltrials. 
gov/ct2/show/NCT02709746; https://clinicaltrials.gov/ct2/show/ 
NCT02431806; https://clinicaltrials.gov/ct2/show/NCT00812812). 
Finally, one unpublished study, 2015-002181-23, was identified with 
the use of www.clinicaltrialsregister.eu (https://www.clinical
trialsregister.eu/ctr-search/trial/2015-002181-23/results). These 15 
published studies and four unpublished trials yielded 34 drug-placebo 
comparisons for inclusion in the meta-analysis. A PRISMA flow 
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diagram of this information is shown in Fig. 1. 
These trials and some of their characteristics are outlined in Table 1. 

All identified manuscripts were in English. All studies used the CDRS-R 
as an outcome measure. Mean CDRS-R score changes, and their standard 
deviations (SD), from baseline to endpoint were available for all treat
ment arms. In summary, the pooled dataset involved 6161 subjects 
randomized to antidepressants (n = 3844) or placebo (n = 2317). 

Subjects ranged in age from seven to 17 years, with a mean age of 13.15 
years (SD 1.07), a mean proportion of adolescents in the sample of 
67.55% (SD 21.12) and a mean baseline severity (CDRS-R score) of 
58.73 (SD 2.80). 

The standardized mean difference (SMD) among all studies was 0.12 
(Confidence Interval (CI) 0.08, 0.17; p < 0.001), with a heterogeneity 
estimate (Tau-squared) of 0.0027 (heterogeneity p = 0.250) (Fig. 2). The 
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Fig. 1. PRISMA diagram of study flow.  
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Table 1 
Trials information.  

Study arm/ 
publication 

Year Drug Duration 
(weeks) 

Age 
range 

Mean 
age 

N 
drug 

Mean 
change 
CDRS-R 
drug 

N 
placebo 

Mean 
change 
CDRS-R 
placebo 

Prop. 
adolesc. 

Prob. 
placebo 

Baseline 
severity 

NCT02709746 2020 Vortioxetine 10 mg  8 12 to 
17  

14.6  126  − 17.09  137  − 18.22  1.0  0.25  63.85 

NCT02709746 2020 Vortioxetine 20 mg  8 12 to 
17  

14.6  139  − 18.94  137  − 18.22  1.0  0.25  63.85 

NCT02709746 2020 Fluoxetine 20 mg  8 12 to 
17  

14.6  137  − 21.95  137  − 18.22  1.0  0.25  63.85 

Durgam et al., 
2018 

2018 Vilazodone 15 mg  8 12 to 
17  

14.8  174  − 22.94  170  − 22.48  1.0  0.33  57.2 

Durgam et al., 
2018 

2018 Vilazodone 30 mg  8 12 to 
17  

14.8  180  − 24.22  170  − 22.48  1.0  0.33  57.2 

Findling et al., 
2020 

2020 Vilazodone 15–30 
mg  

8 7 to 
17  

13  186  − 20.72  182  − 20.32  0.69  0.4  57.8 

Findling et al., 
2020 

2020 Fluoxetine 20 mg  8 7 to 
17  

13  97  − 22.71  182  − 20.32  0.69  0.4  57.8 

NCT02431806 2020 Levomilnacipran 
40 mg  

8 12 to 
17  

14.7  115  − 23.28  118  − 22.9  1.0  0.25  60.95 

NCT02431806 2020 Levomilnacipran 
80 mg  

8 12 to 
17  

14.7  110  − 22.64  118  − 22.9  1.0  0.25  60.95 

NCT02431806 2020 Fluoxetine 20 mg  8 12 to 
17  

14.7  112  − 24.37  118  − 22.9  1.0  0.25  60.95 

Atkinson et al., 
2014 

2014 Duloxetine 60–120 
mg  

10 7 to 
17  

13.16  113  − 24.3  103  − 24.3  0.6  0.33  59.4 

Atkinson et al., 
2014 

2014 Fluoxetine 20 mg  10 7 to 
17  

13.16  113  − 23.7  103  − 24.3  0.6  0.33  59.4 

Emslie et al., 
2014 

2014 Duloxetine 30 mg  10 7 to 
17  

13  114  − 24.6  117  − 21.6  0.59  0.25  58.8 

Emslie et al., 
2014 

2014 Duloxetine 60 mg  10 7 to 
17  

13  105  − 23.9  117  − 21.6  0.59  0.25  58.8 

Emslie et al., 
2014 

2014 Fluoxetine 20 mg  10 7 to 
17  

13  112  − 22.6  117  − 21.6  0.59  0.25  58.8 

Atkinson et al., 
2018 

2018 DVS SR 20–25 mg  8 7 to 
17  

13  120  − 23.7  119  − 22.85  0.69  0.33  58 

Atkinson et al., 
2018 

2018 DVS SR 25–50 mg  8 7 to 
17  

13  121  − 24.3  119  − 22.85  0.69  0.33  58 

Weihs et al., 
2018 

2017 DVS SR 25–50 mg  8 7 to 
17  

12.7  99  − 22.61  99  − 23.07  0.61  0.33  56.8 

Weihs et al., 
2018 

2017 Fluoxetine 20 mg  8 7 to 
17  

12.7  101  − 24.79  99  − 23.07  0.61  0.33  56.8 

Emslie et al., 
2007 study 1 

2007 Venlafaxine XR 
37.5–225 mg  

8 7 to 
17  

12.2  80  − 18.1  85  − 16.1  0.45  0.5  56 

Emslie et al., 
2007 study 2 

2007 Venlafaxine XR 
37.5–225 mg  

8 7 to 
17  

12.2  101  − 24.6  92  − 22.8  0.45  0.5  56 

2015-002181-23 2020 Agomelatine 10 mg  12 7 to 
17  

13.6  102  − 20.9  101  − 19.7  0.8  0.25  

2015-002181-23 2020 Agomelatine 25 mg  12 7 to 
17  

13.6  94  − 22.5  101  − 19.7  0.8  0.25  

2015-002181-23 2020 Fluoxetine 20 mg  12 7 to 
17  

13.6  99  − 21.7  101  − 19.7  0.8  0.25  

DelBello et al., 
2014 

2014 Selegiline Patch  12 12 to 
17  

14.7  150  − 21.4  154  − 21.5  1.0  0.5  57.3 

Emslie et al., 
1997 

1997 Fluoxetine 20 mg  8 7 to 
17  

12.2  48  − 20.2  48  − 10.5  0.5  0.5  58 

Emslie et al., 
2002 

2002 Fluoxetine 20 mg  9 7 to 
17  

12.7  109  − 22.1  110  − 14.9  0.44  0.5  57.1 

Wagner et al., 
2003 study 1 

2003 Sertraline 50–200 
mg  

10 7 to 
17  

12  93  − 26.1  88  − 21.9  0.54  0.5  64 

Wagner et al., 
2003 study 2 

2003 Sertraline 50–200 
mg  

10 7 to 
17  

12  92  − 28.3  91  − 26.1  0.51  0.5  65 

Emslie et al., 
2006 

2006 Paroxetine 10–50 
mg  

8 7 to 
17  

12  101  − 22.6  102  − 23.4  0.52  0.5  59 

NCT00812812 2017 Paroxetine 10 
mg–20 mg  

8 7 to 
17  

14.6  29  − 16.5  27  − 11.9   0.5  

Wagner et al., 
2004 

2004 Citalopram 20–40 
mg  

8 7 to 
17  

12.1  89  − 21.7  85  − 16.5  0.52  0.5  58.3 

Emslie et al., 
2009 

2009 Escitalopram 
10–20 mg  

8 12 to 
17  

14.6  154  − 22.4  157  − 18.4  1.0  0.5  56.8 

Wagner et al., 
2006 

2006 Escitalopram 
10–20 mg  

8 7 to 
17  

12.3  129  − 20.9  132  − 20.3  0.6  0.5  55.5 

CDRS-R = Children's Depression Rating Scale-Revised. 
Prop. adolesc. = proportion of study sample that were adolescents. 
Prob. placebo = the probability of receiving placebo rather than active drug in each study. 
Baseline severity = CDRS-R score at baseline. 
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mean change in CDRS-R score with antidepressant treatment was 
− 22.45 (SD 2.42) and the mean change with placebo was − 19.99 (SD 
4.07). The median change in CDRS-R score with placebo was − 21.5. 
Several subgroup meta-analyses were completed and are described in 
Fig. 2. When the meta-analysis was limited to studies with a mean pla
cebo response below the median for all studies (− 21.5), the SMD was 
0.19 (CI 0.10, 0.28; p < 0.001) and when limited to studies with a mean 

placebo response above the median SMD was 0.08 (CI 0.02, 0.14; p =
0.006) (Fig. 3). The SMD was 0.22 (CI 0.11, 0.34; p < 0.001) among 
studies with a probability of receiving placebo of 0.5 (Fig. 4), 0.20 (CI 
0.12, 0.29; p < 0.001) among SSRI studies, 0.21 (CI 0.08, 0.33; p =
0.001) among Fluoxetine studies, 0.20 (CI 0.08, 0.32; p = 0.001) among 
non-Fluoxetine SSRI studies, 0.07 (CI 0.01, 0.13; p = 0.026) among non- 
SSRI studies, and 0.32 (CI 0.15, 0.50; p < 0.001) among Fluoxetine 

Fig. 2. Meta-analyses: all studies and sub-groups.  

Fig. 3. Meta-analyses including only studies with a placebo mean change <− 21.5 (left) or ≥− 21.5 (right).  
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studies with mean placebo change below the median (Fig. 2). None of 
the meta-regressions examining covariates of interest yielded significant 
findings: baseline severity (z = 0.02, p = 0.986); mean age (z = 0.15, p =
0.884); and percentage of adolescent patients (z = 0.17, p = 0.869). 

4. Discussion 

In this systematic review and meta-analysis of industry-funded an
tidepressant trials in pediatric subjects, 34 drug-placebo comparisons 
were pooled, involving 6161 participants. The SMD in CDRS-R change 
across all studies was 0.12, a very small effect size, without significant 
statistical heterogeneity. This modest SMD may reflect several factors 
including study design (i.e. probability of receiving placebo), study 
informativeness (greater placebo response corresponding to less infor
mative studies), misdiagnosis, lower outcome measure sensitivity to 
detect a signal, and the application of drugs developed for adults to 
pediatric populations (under the assumption that these are efficacious in 
the latter population). The very small effect sized found in this study is in 
keeping with the findings of a recent network meta-analysis of 26 ran
domized trials of antidepressants in children and adolescents with 
depression (Hetrick et al., 2021). The authors of that meta-analysis 
concluded that most antidepressants examined may be associated with 
a “small and unimportant” reduction in depressive symptoms, as 
measured by change in CDRS-R scores, compared to placebo. The largest 
identified reduction in CDRS-R score was 3.5 points for Sertraline 
compared to placebo; for Fluoxetine, this reduction was 2.8 points. 

To put our findings in perspective, the SMD identified in this study of 
pediatric subjects is markedly lower (almost one third) than an SMD of 
0.30 found in a recent meta-analysis of antidepressants in adults with 
MDD (CI 0.26, 0.34; p < 0.0001) (Cipriani et al., 2018). Similarly, with 
atypical anti-psychotic augmentation in adults with MDD, SMDs are 
higher and range from − 0.27 to − 0.43 (Zhou et al., 2015b). When 
compared with psychotherapy interventions for pediatric depression, 
again the SMD found in this analysis is low. SMDs of − 0.41 (Oud et al., 
2019) and − 0.47 to − 0.96 (Zhou et al., 2015a) are reported for CBT and 
Interpersonal Therapy studies in depressed children and adolescents. 
However, a meta-analysis of psychotherapy for pre-adolescent children 
only did not show significance (SMD − 0.34, CI − 0.961, 0.278; p =
0.280) (Forti-Buratti et al., 2016) and placebo response is also consid
erable in youth psychotherapy studies (Weisz et al., 2017). 

Given that study design can influence placebo response rate in 

studies of adults with MDD (Iovieno and Papakostas, 2012; Papakostas 
et al., 2015; Papakostas and Fava, 2009) and pediatric MDD studies with 
a lower placebo response show greater drug-placebo separation (Li 
et al., 2019), we investigated the impact of mean placebo improvement 
on effect size. When studies with lower placebo improvement (mean 
placebo change below the median) were analyzed, the SMD increased to 
0.19 (with significant heterogeneity, likely reflecting study design fac
tors) and increased further when only fluoxetine studies with lower 
placebo improvement were analyzed (SMD 0.32). When studies with 
higher placebo improvement were considered (mean placebo change 
equal to or above the median), the SMD dropped to 0.08 (without sig
nificant heterogeneity, which may reflect studies that are uniformly 
uninformative regardless of the agent chosen). When only studies where 
there was at least a 50% chance of receiving placebo were included in 
the meta-analysis the SMD was 0.22, higher than the main meta- 
analysis, suggesting that such a study design may enhance signal 
detection. All SSRI subgroup meta-analyses had larger effect sizes than 
that seen in the main meta-analysis (0.20 to 0.32), supporting their 
current centrality in pediatric MDD treatment. In contrast, the totality of 
the data does not support the use of non-SSRIs in pediatric populations 
with MDD. 

Misdiagnosis may be a contributing factor to the higher placebo 
response rates reported in these studies. While we see a marked increase 
in the adoption of independent adjudication and validation of adults 
with MDD participating in clinical trials, with subsequent decrease in 
placebo response rates (Freeman et al., 2017), these independent as
sessments are not typically adopted in pediatric MDD trials. This may 
have led to the enrollment of patients with depressive symptoms that are 
actually not due to MDD, and therefore more likely to have spontaneous 
improvements or fluctuations. 

Another possible contributing factor to the higher placebo response 
rates in these studies may be the lower outcome measure sensitivity to 
detect a signal. Adult studies typically use scales such as the Hamilton 
Rating Scale for Depression and the Montgomery-Asberg Depression 
Rating Scale, measures with well-known psychometric and clinimetric 
properties, as well as adequate sensitivity to detect therapeutic signals 
(Carrozzino et al., 2020; Kjærgaard et al., 2014), while the pediatric 
MDD studies typically utilize the Children's Depression Rating Scale- 
Revised (CDRS-R) (Poznanski et al., 1985). It is quite possible that the 
CDRS-R may not be as sensitive to detect therapeutic signal as the scales 
used in adults. 

Fig. 4. Meta-analysis including only studies with a probability of receiving placebo of 0.5.  
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Our findings also strongly suggest the need for tailored antidepres
sant drug development for children and adolescents, rather than the 
current model of trialing adult-approved drugs in children with the 
CDRS-R as the primary outcome measure and without independent 
adjudication or validation of enrolled subjects. MDD, a disorder whose 
clinical presentation is different in pediatric and adult populations (Rice 
et al., 2019a), may also require distinct treatment strategies for these 
two groups. This is most clearly seen in the case of non-SSRI agents. 
Factors to consider may include the greater genetic overlay of early- 
onset pediatric depression with bipolar affective disorder, schizo
phrenia and ADHD compared to late adolescent onset (Power et al., 
2017; Rice et al., 2019b; Verduijn et al., 2017), with a greater risk of 
misclassification and misdiagnosis, particularly when the studies are 
conducted without independent adjudication; the influence of changing 
drug metabolism throughout development (Ramsey et al., 2019) and the 
prominence of certain somatic symptoms (particularly headache and 
fatigue) in adolescent depression (Ramsey et al., 2019). 

Finally, in considering clinical trial design, to maximize the possi
bility of seeing a drug-placebo difference where such a difference exists, 
several factors should be considered including the proportion of subjects 
receiving placebo and the influence of placebo response on trial 
outcome. There is good evidence that higher placebo response rates lead 
to smaller effect sizes (Iovieno and Papakostas, 2012). The benefit of 
adding an active treatment arm involving an approved antidepressant 
(fluoxetine or escitalopram) should be carefully weighted with the risk 
an uninformative study due to high placebo response rate when fewer 
patients are assigned to placebo. 

The strength of our present work includes the relatively large num
ber of studies pooled, the uniformity of the outcome measure (CDRS-R) 
across studies, and that estimates of treatment effect (mean, standard 
deviation) were available for all studies deemed eligible for inclusion. 
Limitations of our work include the fact that some trials (three out of 22 
or 13.6%) could not be included because they did not involve the use of 
the CDRS-R. In addition, it should be noted that the mean age of the 
pooled sample was rather uniform (13.15 years, SD 1.07) bringing into 
question whether these findings would apply to patients much younger 
or older than 13–14. Looking at mean and standard deviations from 
individual studies, it appears that many focused on older children and 
younger adolescents. 

In conclusion, currently approved antidepressants for children and 
adolescents with MDD have small effect sizes and many antidepressant 
trials in this population fail. Antidepressant drug development for 
children and adolescents needs to be tailored, rather than simply 
applying adult-approved treatments to children. The influence of pla
cebo response should be considered in pediatric MDD clinical trial 
design and implementation. 
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