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abstract
Objective: To examine the informativeness of  
open-label trials toward predicting results in 
subsequent randomized, placebo-controlled  
clinical trials of psychopharmacologic treatments  
for pediatric bipolar disorder.

Data Sources: We searched journal articles through 
PubMed at the National Library of Medicine 
using bipolar disorder, mania, pharmacotherapy, 
treatment and clinical trial as keywords. This search 
was supplemented with scientific presentations at 
national and international scientific meetings and 
submitted manuscripts from our group.

Study Selection: Selection criteria included (1) 
enrollment of children diagnosed with DSM-IV 
bipolar disorder; (2) prospective assessment of at 
least 3 weeks; (3) monotherapy of a pharmacologic 
treatment for bipolar disorder; (4) use of a 
randomized placebo-controlled design or an  
open-label design for the same therapeutic 
compound; and (5) repeated use of the Young  
Mania Rating Scale (YMRS) as an outcome. 

Data Extraction: The following information and 
data were extracted from 14 studies: study design, 
name of medication, class of medication, dose of 
medication, sample size, age, sex, trial length, and 
YMRS mean and standard deviation baseline and 
follow-up scores.

Results: For both study designs, the pooled effect 
size was statistically significant (open-label studies, 
z = 8.88, P < .001; randomized placebo-controlled 
studies, z = 13.75, P < .001), indicating a reduction in 
the YMRS from baseline to endpoint in both study 
designs. In a meta-analysis regression, study design 
was not a significant predictor of mean change in  
the YMRS.

Conclusions: We found similarities in the treatment 
effects between open-label and randomized 
placebo-controlled studies in youth with bipolar 
disorder indicating that open-label studies are useful 
predictors of the potential safety and efficacy of a 
given compound in the treatment of pediatric  
bipolar disorder.
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B ipolar disorder in youth is increasingly recognized as a valid diag-
nosis associated with severe impairment that afflicts a sizeable 

minority of children and adolescents in clinical and research samples.1–3 
This extant literature documents that pediatric bipolar disorder is 
extremely morbid and commonly associated with significant functional 
impairment in multiple domains, including increased risks for psy-
chiatric hospitalization, antisocial behaviors, addictions, and suicidal 
behaviors.4–7 In samples of adults with bipolar disorder, as many as 
65% have had an onset of their disorder in childhood and adolescence, 
indicating that onset in childhood and adolescence is common.2 The 
quest for identifying safe and effective treatments for pediatric bipolar 
disorder has been complex. It started with the increasing recognition 
that bipolar disorder in youth is a valid diagnosis associated with severe 
impairment.1,2,8,9

Early reports on therapeutic approaches for pediatric bipolar dis-
order relied on clinical observations and chart reviews. One of these 
chart reviews10 led to the intriguing finding that traditional mood sta-
bilizers (lithium carbonate, divalproex, and carbamazepine), known to 
be effective for adults with bipolar disorder, had a limited therapeutic 
benefit for the treatment of pediatric bipolar disorder. At the same time, 
more encouraging results began to emerge from case reports and chart 
reviews11,12 suggesting that atypical neuroleptics had more robust thera-
peutic effects in the treatment of pediatric bipolar disorder compared 
with the traditional mood stabilizers.

Results from case reports and chart reviews were followed by 
small, prospective, open-label studies of various therapeutic agents as  
monotherapy in the treatment of youth with bipolar disorder. Several 
small open-label studies suggested that traditional mood stabilizers 
had a relatively modest role in this population and were poorly tol-
erated,13,14 whereas atypical neuroleptics showed better efficacy and 
tolerability.15–17 These open-label trials led to large-scale randomized 
trials and, eventually, US Food and Drug Administration approval  
of risperidone and aripiprazole for the treatment of pediatric bipolar 
disorder (Table 1).

While the double-blind, randomized, placebo-controlled design is 
clearly the gold standard for clinical trials in humans,18 the conduct of 
large-scale, well-controlled, clinical trials is extremely expensive, and 
the planning process for such trials benefits from prior information 
about the medication, such as an estimate of its efficacy and the nature 
and frequency of adverse events.

The open-label study design is a useful tool for planning double-
blind, randomized, placebo-controlled trials, and it has several 
advantages at the early stages of investigating a new medication. Because 
the cost is much lower than a randomized trial, the open-label trial can 
provide preliminary estimates of the efficacy effect size as well as the 
medication’s overall safety and tolerability. However, the extent to which 
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open-label studies in pediatric bipolar disorders provide a 
valid estimate of treatment efficacy has not been adequately 
investigated in the extant literature.

The main aim of this study was to address this ques-
tion using meta-analytic methods. We hypothesized that 
open-label studies of children and adolescents with bipolar 
disorder would provide accurate estimates of efficacy. To the 
best of our knowledge, this is the first study evaluating this 
issue in psychiatry.

DATA SOURCES AND STUDY SELECTION

We conducted a systematic literature search of all avail-
able prospective treatment studies examining the effect of a 
pharmacologic treatment in pediatric patients with bipolar 
disorder. We searched journal articles through PubMed at 
the National Library of Medicine using bipolar disorder, 
mania, pharmacotherapy, treatment, and clinical trial as 
keywords. This search was supplemented with additional 
data from scientific presentations at national and interna-
tional scientific meetings and submitted manuscripts from 
our group.

To be included in the meta-analysis, a study had to sat-
isfy all of the following criteria: (1) enrollment of children 
(less than 18 years of age) diagnosed with DSM-IV bipolar 
disorder; (2) prospective assessment of at least 3 weeks (min-
imum amount of time required for titration and to measure 
efficacy); (3) monotherapy of a pharmacologic treatment for 
bipolar disorder; (4) use of a randomized placebo-controlled 
design or an open-label design for the same therapeutic 
compound; and (5) repeated (ie, at least twice) use of the 
Young Mania Rating Scale (YMRS) as an outcome. We used 
the YMRS as the measure of efficacy because it was the most 
common measure used across studies of pediatric bipolar 
disorder. No other measures of efficacy were consistently 
used. We included medicines that had at least 1 open-label 
study and 1 placebo-controlled study (eg, oxcarbazepine 
had no published, open-label studies and therefore was not 
used). Studies of combined medicines were not included. 
Case reports were not included. The studies ultimately 
included in our analyses are summarized in Table 1.

DATA EXTRACTION

Data on the following variables were extracted from each of 
the studies: study design (ie, randomized placebo-controlled 
versus open-label), name of medication, class of medication 
(ie, atypical antipsychotic versus mood stabilizer), dose of 
medication, sample size, sample age (ie, mean age in years), 
sample sex (ie, percentage male), trial length (in weeks), 
YMRS mean and standard deviation baseline scores, and 
YMRS mean and standard deviation follow-up scores. The 
baseline YMRS standard deviation was substituted for the 
follow-up YMRS standard deviation if missing. Effect sizes 
for the YMRS for each study were expressed as standardized 
mean differences. The standardized mean difference is 
computed by (1) taking the mean endpoint YMRS score 

minus the mean baseline YMRS score and dividing the 
result by the pooled SD of the groups or (2) taking the 
mean YMRS change score (endpoint minus baseline) of  
the active drug group minus the mean YMRS change score 
of the placebo group and dividing by the pooled SD.

We tested the treatment effect within each study design 
with a random-effects meta-analysis29 that allows for 
sampling variability within and between studies. This test 
has a Gaussian distribution with a null hypothesis stating 
that the standardized mean difference is equal to 0. To assess 
heterogeneity between studies, we calculated the Q statistic, 
which is χ2 distributed with n − 1 degrees of freedom, 
where n equals the number of studies. To assess for the bias 
associated with the greater likelihood of positive studies to 
be published compared to null studies, we used the method 
of Egger.30 Egger’s statistic will be significantly greater than 
0 in the presence of publication bias. We estimated a meta-
analysis regression model with the standardized mean 
difference as the dependent variable and study design as 
the independent variable. The study design variable tested 
whether there is a significant difference between randomized 
placebo-controlled studies and open-label studies in 
the magnitude of the YMRS treatment effect. Finally, we 
examined the relationship between the standardized mean 
differences of the open-label clinical trials with those of the 
randomized, placebo-controlled clinical trials by computing 
the correlation coefficient between the standardized mean 
differences estimated by the 2 types of trials. Because 
the standardized mean differences were skewed, we log 
transformed them prior to computing the correlations.

RESULTS

Sixteen studies satisfied our inclusion criteria, but 2 stud-
ies13,15 did not provide baseline and endpoint YMRS scores 
and therefore could not be included in the analysis (Table 
1). Therefore, the meta-analysis included 14 studies. Two of 
the 14 studies (14%) were submitted manuscripts. Five of 
the studies had 2 arms, yielding a total of 19 observations 
for our analyses: 11 from open-label designs and 8 from 
randomized placebo-controlled designs. The total number 

While expensive and time consuming, the randomized  ■
placebo-controlled design continues to be the gold 
standard for asserting the safety and efficacy of drugs in 
humans. 

Open-label studies are useful predictors of the potential  ■
safety and efficacy of compounds for the treatment of 
pediatric bipolar disorder.

Our results indicate that open-label studies can provide  ■
valid estimates of the treatment effects that would be 
captured in a randomized double-blind clinical trial and 
help inform if one is worth pursuing.

Clinical Points
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of subjects was 883, with 231 from open-label designs and 
652 from randomized placebo-controlled designs.

The samples from open-label designs were 70% male, 
while those of the randomized placebo-controlled designs 
were 52% male. The mean ± SD age of open-label designs 
was 9.4 ± 3.1 years, and the mean ± SD age of randomized 
placebo-controlled designs was 13.2 ± 0.9 years (ie, mean and 
standard deviation of observed mean ages). The mean length 
of open-label studies was more than 3 times as large as that of 
the randomized placebo-controlled designs (Table 1).

Open-Label studies
 The pooled estimate of the standardized mean difference 

effect size for the YMRS was statistically significant (stan-
dardized mean difference = 1.72; z = 8.88, P < .001 [Figure 1]), 
indicating a significant reduction in symptoms associated 
with pharmacotherapy. The test of between-study heteroge-
neity was also significant (χ2

10 = 29.76, P < .001, I2 = 66.4%), 
indicating significant variability in the magnitude of response 
to different compounds.

We conducted a sensitivity analysis for the open-label stud-
ies in which the pooled estimate was repeatedly computed 
after omitting 1 data point (eg, 1 study) at a time. The goal 
of this analysis was to determine whether the significance of 
the combined estimate could be attributed to a single study 
or whether a single study had an undue influence on the 
overall estimate. The pooled estimate of the YMRS outcomes 
ranged from 1.59 to 1.81 (all 95% confidence intervals [CIs] 
indicated statistical significance), suggesting that no one 
study was heavily influencing the combined estimate. The 

Egger test was not statistically significant (t10 = 2.21, P = .054), 
which suggests no evidence for publication bias.

baseline-to-Endpoint standardized Mean Differences 
for randomized Placebo-controlled studies

 Next, we estimated the pooled baseline-to-endpoint 
effect of medication on subjects from randomized placebo-
controlled studies. The pooled estimate for the YMRS was 
statistically significant (standardized mean difference = 2.04; 
z = 13.75, P < .001 [Figure 1]), indicating a significant reduc-
tion in symptoms associated with pharmacotherapy. The test of 
between-study heterogeneity was also significant (χ2

7 = 35.96, 
P < .001, I2 = 80.5%), indicating significant variability in the 
magnitude of response to different compounds.

The sensitivity analysis for the randomized placebo-
controlled studies showed the pooled estimate of the YMRS 
outcomes ranged from 2.21 to 2.42 (all 95% CIs indicated 
significance), again suggesting that no one study was heavily 
influencing the pooled estimate. As with the open-label stud-
ies, the Egger test was not statistically significant (t7 = 2.34, 
P = .06), again failing to indicate that there was evidence of 
publication bias.

Drug Versus Placebo standardized Mean Differences 
for randomized Placebo-controlled studies

 Next, we estimated the pooled drug versus placebo 
effect on subjects from randomized placebo-controlled 
studies (Figure 2). The pooled estimate for the YMRS was 
statistically significant (standardized mean difference = 0.71; 
z = 6.27, P < .001 [Figure 2]), indicating a significant reduction 

table 1. sample and Methodological characteristics of randomized, Placebo-controlled and 
Open-Label clinical trials of Medications for the treatment of Youth With bipolar Disorder

Study Medication Drug Class
Sample Size 
(baseline), n

Age, 
Mean, y

Male, 
%

Duration of  
Trial, wk

Randomized controlled studies
Haas et al,19 2009 Risperidone Atypical 61 13.0 43 3
Haas et al,19 2009 Risperidone Atypical 50 13.0 56 3
Study A1281132, 200920 Ziprasidone Atypical 149 13.6 56 4
Study 149,21 2009 Quetiapine Atypical 95 13.2 56 3
Study 149,21 2009 Quetiapine Atypical 98 13.2 56 3
Tohen et al,22 2007 Olanzapine Atypical 107 15.1 57 3
Tramontina et al,23 2009 Aripiprazole Atypical 18 11.7 33 6
Wagner et al,24 2009 Divalproex Mood stabilizer 74 12.9 59 4
All controlled studies, mean 81.5 13.2 52 3.6

Open-label studies
Biederman et al,16 2005 Olanzapine Atypical 15 5.0 67 8
Biederman et al,16 2005 Risperidone Atypical 16 5.3 75 8
Biederman et al,25 2005 Risperidone Atypical 30 10.1 73 8
Biederman et al,26 2007 Aripiprazole Atypical 19 11.6 58 8
Biederman et al,27 2007 Ziprasidone Atypical 21 10.3 81 8
Joshi, 2010a Quetiapine Atypical 30 5.2 84 8
Joshi, 2010a Quetiapine Atypical 19 9.9 58 8
DelBello et al,17 2008 Ziprasidone Atypical 31 13.8 77 27
DelBello et al,17 2008 Ziprasidone Atypical 15 13.2 47 27
Frazier et al,15 2001b Olanzapine Atypical 23 10.3 57 8
Kowatch et al,13 2000b Divalproex Mood stabilizer 15 11.4 62 6
Wozniak et al,28 2009 Olanzapine Atypical 17 10.2 67 8
Wozniak, 2010c Divalproex Mood stabilizer 18 8.9 83 8
All open-label studies, meand 21.0 9.4 70 11.5

aG. Joshi, MD, unpublished data, 2010.
bNot included in meta-analysis due to unavailable data.
cJ. Wozniak, MD, unpublished data, 2010.
dIncludes only studies in the meta-analysis.



© COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2011 PHYSICIANS POSTGRADUATE PRESS, INC.

How Informative Are Open-Label Studies?

361J Clin Psychiatry 73:3, March 2012

Study   Drug  Drug Class
Open-Label
 Biederman et al,26 2007 Aripiprazole Atypical antipsychotic

 Wozniak, 2010b Divalproex Mood stabilizer

 Biederman et al,16 2005 Olanzapine Atypical antipsychotic

 Wozniak et al,28 2009 Olanzapine Atypical antipsychotic

 Joshi, 2010c Quetiapine Atypical antipsychotic

 Joshi, 2010c Quetiapine Atypical antipsychotic

 Biederman et al,16 2005 Risperidone Atypical antipsychotic

 Biederman et al,25 2005 Risperidone Atypical antipsychotic

 Biederman et al,27 2007 Ziprasidone Atypical antipsychotic

 Delbello et al,17 2008 Ziprasidone Atypical antipsychotic

 Delbello et al,17 2008 Ziprasidone Atypical antipsychotic

 Subtotal

Randomized Placebo-Controlled
 Tramontina et al,23 2009 Aripiprazole Atypical antipsychotic

 Wagner et al,24 2009 Divalproex Mood stabilizer

 Tohen et al,22 2007 Olanzapine Atypical antipsychotic

 Study 149,21 2009 Quetiapine Atypical antipsychotic

 Study 149,21 2009 Quetiapine Atypical antipsychotic

 Haas et al,19 2009 Risperidone Atypical antipsychotic

 Haas et al,19 2009 Risperidone Atypical antipsychotic

 Efficacy results, study A1281132, 200920 Ziprasidone Atypical antipsychotic

 Subtotal

Overall

0 1.0 1.5
Standardized Mean Difference and 95% CI

2.0 2.5 3.0 3.5 4.0 4.50.5

Figure 1. Meta-analysis of Young Mania rating scale (YMrs) change scores by Open-Label and randomized  
Placebo-controlled Designsa

aNo significant difference was observed in baseline-to-endpoint YMRS standardized mean differences between the 2 study designs (t = –2.08, P = .053).
bJ. Wozniak, MD, unpublished data, 2010. 
cG. Joshi, MD, unpublished data, 2010.

Figure 2. Meta-analysis of Drug Versus Placebo Young Mania rating scale change scores in randomized Placebo-controlled 
studiesa

aThe pooled standardized mean difference was statistically significant (z = 6.27, P < .001), indicating a significant reduction in symptoms associated with 
pharmacotherapy.

Study   Drug  Drug Class

Tramontina et al,23 2009 Aripiprazole Atypical antipsychotic

Wagner et al,24 2009 Olanzapine Mood stabilizer

Tohen et al,22 2007 Quetiapine Atypical antipsychotic

Study 149,21 2009 Quetiapine Atypical antipsychotic

Study 149,21 2009 Quetiapine Atypical antipsychotic

Haas et al,19 2009 Risperidone Atypical antipsychotic

Haas et al,19 2009 Risperidone Atypical antipsychotic

Efficacy results, study A1281132, 200920 Ziprasidone Atypical antipsychotic

Overall

0–0.25 0.25
Standardized Mean Difference and 95% CI

0.50 0.75 1.00 1.25 1.50
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in symptoms associated with pharmacotherapy. The test of 
between-study heterogeneity was also significant (χ2

7 = 22.56, 
P = .002, I2 = 69.0%), indicating significant variability in the 
magnitude of response to different compounds. 

The sensitivity analysis for the drug versus placebo effect 
in randomized placebo-controlled studies showed the pooled 
estimate of the YMRS outcomes ranged from 0.64 to 0.80 (all 
95% CIs indicated significance), again suggesting that no one 
study was heavily influencing the pooled estimate. As with 
the open-label studies, the Egger test was not statistically 
significant (t7 = 0.04, P = .97), again failing to indicate that 
there was evidence of publication bias.

Meta-analysis regression
 We ran meta-analytic regression models to test the effect 

of study design (open-label versus randomized placebo-
controlled designs) as an independent variable on the mean 
change in YMRS score. We found no evidence of a significant 
difference in baseline-to-endpoint YMRS standardized mean 
differences between open-label and randomized placebo-
controlled studies (t = −2.08, P = .053). Although not reaching 
statistical significance, the randomized placebo-controlled 

studies had a larger pooled standardized mean difference 
(2.32; 95% CI, 1.99–2.65) compared to the open-label studies 
(1.72; 95% CI, 1.34–2.10). When we added sample mean age, 
drug class, baseline YMRS score, and duration of follow-up 
as covariates, the group difference was still not significant 
(P = .38).

Individual Medications
 The standardized mean difference for risperidone was 

significantly larger in randomized placebo-controlled stud-
ies (2.92; 95% CI, 2.54–3.30) compared to open-label studies 
(1.62; 95% CI, 1.15–2.10). There were no other significant 
differences between open-label and randomized placebo-
controlled studies by individual medication.

The similarity between the baseline-to-endpoint stan-
dardized mean differences from the 2 types of design 
can be seen in Figure 3A, which plots, for each drug, the 
estimated baseline-to-endpoint standardized mean dif-
ferences from randomized studies against the estimated 
baseline-to-endpoint standardized mean differences from 
open-label studies along with the regression line predicting 
the randomized design standardized mean differences from 
the open-label design standardized mean differences. As the 
figure shows, there is a good correspondence between the 2 
types of estimates, with the correlation between them being 
0.82 (P = .04).

We ran additional meta-analytic regression models to test 
the difference between the baseline-to-endpoint open-label 
design standardized mean differences and the drug versus 
placebo randomized placebo-controlled design standardized 
mean differences. As expected, the open-label studies had 
significantly larger baseline-to-endpoint standardized mean 
differences compared to the drug versus placebo standard-
ized mean differences of the randomized placebo-controlled 
studies (t = 4.09, P = .001).

The similarity between the baseline-to-endpoint open-
label standardized mean differences and the drug versus 
placebo standardized mean differences can be seen in Figure 
3B, which plots, for each drug, the drug versus placebo stan-
dardized mean differences from randomized studies against 
the estimated baseline-to-endpoint standardized mean dif-
ferences from open-label studies. The correlation between 
the 2 types of estimates was 0.70 (P = .12) (Figure 3A).

Figure 4 shows the YMRS change scores for open-label 
versus randomized placebo-controlled studies by drug 
(includes all studies from Table 1). Each panel (A through 
F) compares open-label (in light gray) and randomized (in 
dark gray) design YMRS change scores for 1 drug. The raw 
change scores confirm the findings from our meta-analysis, 
indicating a good correspondence between open-label and 
randomized studies. Details on dose, sample size, and base-
line YMRS scores are also provided.

Comparisons of safety measures between open-label and 
randomized placebo-controlled studies were very limited 
due to the inconsistency of reported measures. Open-label 
studies of olanzapine showed significantly (all P values < .05) 
larger changes in weight,15,28 glucose,16,28 and cholesterol16,28 

Figure 3. scatterplots of (a) baseline-to-Endpoint Young 
Mania rating scale (YMrs) standardized Mean Differences 
From Open-Label and randomized Placebo-controlled 
Designs and (b) Drug Versus Placebo and Open-Label 
baseline-to-Endpoint YMrs standardized Mean Differences
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compared to the randomized placebo-controlled study of 
olanzapine.22 There were no other significant differences 
between the 2 study designs on weight (for olanzapine and 
divalproex), glucose (for olanzapine and risperidone), or 
cholesterol (for olanzapine and risperidone).

DISCUSSION

The main aim of this study was to investigate the extent 
to which open-label studies in pediatric bipolar disorder 
can provide useful estimates of treatment effects for plan-
ning randomized, double-blind, clinical trials. We found 
2 types of correspondence between the efficacy estimates 
from open-label and randomized trials: (1) the baseline-to-
endpoint effect sizes from the 2 types of trials were very 
similar to one another and (2) although, as expected, the 
drug versus placebo effect sizes from randomized trials 
were smaller than the open-label baseline-to-endpoint effect 
sizes, the 2 types of effect sizes were sufficiently correlated 
with one another such that they would be useful in planning 
clinical trials. These findings were confirmed by our exami-
nation of raw YMRS change scores (Figure 4). We found no 
evidence of publication biases for either type of study. These 
results indicate that open-label studies are useful predictors 
of the potential efficacy of medications for the treatment of 
pediatric bipolar disorder.

Figure 3A shows the high degree of correspondence 
between the baseline-to-endpoint effect sizes from the 
2 types of studies. The open-label studies predicted the 
greatest efficacy for aripiprazole; modest efficacy for risperi-
done, quetiapine, and ziprasidone; and the lowest efficacy 
for divalproex and olanzapine. One would draw the same 
conclusion from the randomized trials. The 2 types of trials 
disagreed only in the relative efficacy of the 3 modestly 
effective medications.

Figure 3B shows that the nature of the correspondence 
between the 2 types of trials is similar when using the 
open-label baseline-to-endpoint effect sizes to predict 
the randomized design drug versus placebo effect sizes. 
For example, the very low efficacy of divalproex extended 
release observed in the open-label trial was consistent with 
the drug’s failure to separate from placebo in a randomized 
clinical trial. Likewise, the potent effects observed for atypi-
cal neuroleptics in open-label studies were fully replicated 
in their robust separation from placebo observed in the 
randomized clinical trials.

The drug versus placebo effect sizes were smaller than the 
baseline-to-endpoint effect sizes. This finding was expected 
because the baseline versus placebo effect sizes are not cor-
rected for placebo effects, which, as Figure 3A shows, are not 
negligible. Moreover, Figure 3A, like Figure 2, shows that, 
although the correspondence between the 2 types of designs 
is substantial, there is not complete agreement as to the order 
of efficacy of the various compounds. Thus, although our 
results highlight the value of open-label designs for planning 
randomized studies, they also emphasize that open-label 
designs cannot replace randomized trials. They can only be 

viewed as providing preliminary evidence for efficacy along 
with observations on safety and tolerability.

The current results provide some quantitative insight 
into the transition from open-label to randomized placebo-
controlled designs. By documenting that early observations 
gleaned from open-label studies were highly predictive of 
independent results observed subsequently in large-scale, 
multisite, placebo-controlled trials, our work highlights 
the value of open-label studies as a critical step in the 
drug development process. While clearly the randomized 
placebo-controlled design continues to be the gold standard 
for asserting the safety and efficacy of drugs in humans,18 
the conduct of such large-scale clinical trials is extremely 
expensive and time consuming. Thus, whether a large-scale, 
randomized, clinical trial is worth pursuing can be informed 
by the results of open-label study designs.

Our results should be viewed in light of some method-
ological limitations. We are limited to data that have been 
published or made available to us. Although this sample is 
potentially skewed, it is reassuring that we found no evi-
dence of publication bias or the undue influence of a single 
study in our results. The number of pairs of open-label stud-
ies that also had a subsequent randomized clinical trial was 
relatively small. Although this constrains the generalizability 
of our analyses, our power was reasonable because it derives 
from the numbers of subjects enrolled in the trials, not the 
number of trials. Our results showing correspondence of 
open-label and randomized trials were specific to drugs 
treating pediatric bipolar disorder, and this correspondence 
may differ for other drugs or other psychiatric disorders 
(eg, pediatric depression or autism/pervasive developmental 
disorder).

Despite these considerations, we found a high degree 
of similarities in the magnitude of treatment effects, and 
the relative ordering of these effects among drugs, between 
open-label and randomized placebo-controlled studies in 
youth with bipolar disorder. These results indicate that open-
label studies are useful predictors of the potential safety and 
efficacy of compounds for the treatment of pediatric bipolar 
disorder and that they can provide valid estimates of the 
treatment effects that would be captured in a randomized, 
double-blind, clinical trial.

Drug names: aripiprazole (Abilify), carbamazepine (Carbatrol, Equetro, 
and others), divalproex (Depakote and others), lithium (Lithobid and 
others), olanzapine (Zyprexa), oxcarbazepine (Trileptal and others), 
quetiapine (Seroquel), risperidone (Risperdal and others), ziprasidone 
(Geodon).
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