Olanzapine and Pediatric Bipolar Disorder:
Evidence for Efficacy and Safety Concerns

Pediatric bipolar disorder remains the focus of considerable debate. At the crux of the
issue is how to define the illness in youth, and whether the same medications approved
for treating bipolar disorder in adults should be used in children and adolescents. The
paucity of randomized treatment trials in this population adds fuel to the controversy.

In this issue of the Journal, Tohen et al. report the first adequately powered con-
trolled trial of a second-generation antipsychotic agent for the treatment of bipolar
disorder in adolescents. This industry-sponsored study utilized a 3-week, multisite,
parallel double-blind, randomized placebo-controlled design to examine the efficacy
and safety of olanzapine (2.5-20 mg/day) for acute mania or mixed episodes in adoles-
cents (ages 13-17 years). Twenty-six sites across the United States and Puerto Rico par-
ticipated. The primary outcome measure was
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Significant safety concerns were also noted, particularly with regard to weight gain
and metabolic parameters. Youth who were randomly assigned to olanzapine gained an
average of 3.7 kg. Clinically significant weight gain (>7% increase from baseline) oc-
curred in 42% of subjects receiving active medication versus only 2% of those receiving
a placebo. Olanzapine also was associated with significant elevations of fasting glucose
and lipids. Fortunately, most of these increases did not reach clinically significant levels,
although 23% of adolescents receiving olanzapine had borderline to high levels of tri-
glycerides at some point during the 3-week trial. Finally, olanzapine was also associated
with significant increases in hepatic enzymes, prolactin, and uric acid. Clinically abnor-
mal elevations of aspartate transaminase and alanine transaminase occurred in a sub-
stantial portion of olanzapine-treated subjects (22% and 33%, respectively) compared
with only 2% of those receiving placebo.

The findings of Tohen et al. support the short-term efficacy of olanzapine for pediat-
ric mania. However, the safety data are concerning and raise questions as to whether
olanzapine should be used as a first-line agent in juveniles. In the adult literature, ran-
domized controlled trials of second-generation antipsychotics for acute mania support
the efficacy of olanzapine but also note significant weight gain (1, 2). Among the sec-
ond-generation antipsychotics, olanzapine and clozapine are associated with the great-
est degree of weight gain and metabolic complications, including diabetes mellitus and
dyslipidemias, in adults (3). Unfortunately, youth receiving second-generation antipsy-
chotics appear to be at greater risk for treatment-emergent metabolic sequelae, with
olanzapine and clozapine proffering the greatest risk (4). In a recently completed pub-
licly funded multisite trial of different antipsychotic agents for early onset schizophre-
nia spectrum disorders, the olanzapine arm was discontinued by the data safety moni-
toring board because of weight gain (5).
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The slope of the weight gain curve in the Tohen et al. study is particularly worrisome.
In adult trials, olanzapine is associated with a mean weight gain of approximately 4 kg
over 10 weeks of treatment (6) and mean gains of 6-12 kg in trials lasting up to 1 year (3).
In comparison, the adolescents randomly assigned to olanzapine in this study gained
an average of 3.7 kg in only 3 weeks. In their risk-benefit analysis, Tohen et al. note that
while the probability of responding to olanzapine is good, the probability of gaining
weight is greater. The authors defer to the need for longer-term studies to determine the
ultimate risk-benefit ratio for ongoing therapy. Unfortunately, the impact on metabolic
parameters is not likely to subside with continued treatment. The data as presented ar-
guably suggest that the metabolic adverse events outweigh the benefits. Longer expo-
sure to olanzapine, at least for those subjects demonstrating substantial weight gain or
significant elevations in glucose or lipids, appears contraindicated. This study had a 6-
month open-label extension phase, and therefore more data regarding the long-term
safety of olanzapine in this sample should be forthcoming.

Thus, as it stands, olanzapine is the only agent (second-generation antipsychotic or
otherwise) for which there is a well-powered randomized controlled trial supporting its
efficacy for acute mania in youth. Yet, the study by Tohen et al. also adds to the growing
literature documenting serious metabolic consequences of the agent. The long-term
consequences of obesity, dyslipidemia, and insulin resistance—and the risk of diabetes
and cardiovascular disease—raise serious questions over the risk-benefit ratio of olan-
zapine as a first-line treatment in juveniles.

What are the implications for clinical care? This study is an important step toward de-
veloping an evidence-based treatment approach for pediatric bipolar disorder. Essen-
tially, all current practice for this condition is off label and/or justified based solely on
the adult literature. There is a modicum of empirical support for lithium, valproate, and
quetiapine (7). The only other published, adequately powered (N=116), randomized
controlled medication trial for juvenile mania found that oxcarbazepine was not more
efficacious than placebo (8). The widespread use of second-generation antipsychotics
in youth necessitates a thorough vetting of their effectiveness and tolerability in well-
designed clinical trials. Tohen et al. provide essential information that as a first step po-
tentially supports the efficacy of second-generation antipsychotics as a class, while also
confirming the need to closely monitor metabolic parameters in youth being treated
with these agents. The substantial weight gain associated with olanzapine perhaps sug-
gests a preference to treat first with a more weight-neutral agent. Of course, given the
overall lack of data supporting any available option, the main implication is that further
studies are needed.

A final caveat is the recognition that pediatric bipolar disorder is characterized by
enormous clinical and etiologic heterogeneity. Group differences in rates of response or
side effects have limited utility in clinical practice, especially when addressing complex
variable syndromes often associated with diagnostic comorbidity and complicated psy-
chosocial factors. The results of Tohen et al. highlight the need for markers to better pre-
dict which individuals will respond and/or which are more vulnerable to untoward con-
sequences, including weight gain. Over the next generation, intervention research must
focus on the identification of neurobiological or pharmacogenomic mechanisms under-
lying psychopathology, treatment response, and/or propensity toward adverse events.
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