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Abstract

Objective: The potential of clozapine in severe bipolar disorder is suggested by its efficacy in refractory schizophrenia, but
the evidence is limited thus far. This report utilizes data from the standard care pathway of the Systematic Treatment
Enhancement Program to examine the clinical impact of clozapine in bipolar disorder, comparing it to two groups, one that
received olanzapine and an additional group that received neither drug.

Method: A total of 4,032 outpatients were available for this analysis. Groups for longitudinal analyses are based on the
medication used at each visit. Outcomes assessed were clinical status, symptoms subscales, hospitalizations, and death. We
utilized mixed models and generalized estimating equations to adjust for baseline differences and investigate longitudinal
differences in symptoms, clinical status, and hospitalization rates between groups.

Results: During the study, 1.1% (n = 43) of the patients used clozapine at any time. Those on clozapine had significantly fewer
manic and depressive symptoms during follow-up as compared with those on neither clozapine nor olanzapine, while those on
olanzapine had more symptoms. The use of clozapine was not associated with an increased risk of hospitalization. No deaths
were recorded for clozapine group during the trial.

Conclusions: Although prescribed to very few patients, the impact of clozapine was notable, with fewer symptoms in
patients who had more severe illnesses at baseline. Clozapine could prove to be as successful an intervention for late-stage
bipolar disorder as it has been in schizophrenia.

Abreégé

Obijectif : Le potentiel de la clozapine dans le trouble bipolaire grave est suggéré pour son efficacité révélée dans la schi-
zophrénie réfractaire, mais les données probantes sont limitées jusqu’ici. La présente étude utilise des données du parcours
des soins standards du Programme d’amélioration systématique du traitement afin d’examiner I'impact clinique de la clozapine
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sur le trouble bipolaire, en le comparant a deux groupes, I'un qui a regu de I'olanzapine, et un groupe additionnel qui n’a regu
aucun des deux médicaments.

Méthode : Des patients ambulatoires au nombre de 4 032 étaient disponibles pour cette analyse. Les groupes des analyses
longitudinales sont basés sur le médicament utilisé a chaque visite. Les résultats évalués étaient I'état clinique, les sous-échelles
de symptomes, les hospitalisations, et le décés. Nous avons utilisé des modéles mixtes et généralisé les équations d’estimation
pour ajuster les différences de base et rechercher les différences longitudinales des symptomes, de I'état clinique, et des taux
d’hospitalisation entre les groupes.

Résultats : Un pourcentage de |,1 % (n = 43) des patients a utilisé la clozapine a tout moment de la durée de I'étude. Les
patients de la clozapine avaient significativement moins de symptomes de manie et de dépression durant le suivi compara-
tivement a ceux qui ne prenaient ni clozapine ni olanzapine, alors que ceux qui prenaient I'olanzapine avaient plus de
symptomes. L'utilisation de la clozapine n’était pas associée a un risque accru d’hospitalisation. Aucun décés n’a été enregistré
pour le groupe de la clozapine durant I’essai.

Conclusions : Méme si elle n’a été prescrite qu’a peu de patients, la clozapine a eu un impact notable, et entrainé moins de
symptomes chez les patients dont la maladie était plus grave au départ. La clozapine pourrait s’avérer étre une intervention

aussi réussie aux derniers stades du trouble bipolaire qu’elle ne I'est dans la schizophrénie.
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Introduction

Bipolar disorder is a persistent, episodic, and debilitating
condition with an estimated lifetime prevalence of over
2.0%." Its course can be considerably heterogeneous—while
some patients recover well even after several episodes, oth-
ers have increasing illness severity from the first onset of
symptoms.” For many patients, perhaps up to 50%, the ill-
ness has a progressively deteriorating course.'** Treatment
guidelines are now consolidated, with lithium, anticonvul-
sants, and mood stabilizers all recommended as first-line
pharmacological treatment, often in combination.*®

Different models have been put forth in an attempt to
conceptualize refractory cases of bipolar disorder.” In a neu-
roprogression framework, there is a continuum of progressing
disability that can lead in late stages to chronic symptomatol-
ogy, treatment resistance, cognitive deterioration, and func-
tional impairment.’ Irrespective of the ultimate confirmation
of this thesis, there is a significant treatment gap for those
patients who are most refractory and disabled, with little evi-
dence or guidance on how to select appropriate interventions.®
In fact, most interventions tend to be less effective in highly
recurrent illness, where complex interventions are typically
needed, and polytherapy is the norm, often with suboptimal
outcomes.'” This clearly points to the need of validating
interventions for the most severely affected patients. Atypical
antipsychotics have become a cornerstone of the treatment of
bipolar disorder, used in all phases of the illness, both as
adjunctive treatments and monotherapy.** They are often
prescribed for the most disabled patients,” but the specific
evidence base for treatment-resistant bipolar disorder is
scarce. Most studies are highly variable in the quality of their
designs and are largely inconclusive. '

Clozapine is unique among the atypical antipsychotics in
its efficacy for treatment-resistant schizophrenia. This effect

has been shown in both randomized studies and observa-
tional real-world data, in a variety of measures.'' The use
of clozapine reduces hospitalization rates and duration.'?
When compared to olanzapine, clozapine has been associ-
ated with reduced suicide rates and suicidality.'® This sug-
gests room for the use of clozapine in the treatment of
bipolar disorder. The current evidence base in this condition
for the use of clozapine, however, is largely based on small
randomized trials, uncontrolled naturalistic trials, and retro-
spective studies.'*'> For this reason, treatment guidelines
using both study methodology and tolerability in their
weighting tend to be cautious in recommending clozapine
as an option for refractory bipolar disorder.*

Taking into account the limitations of current clinical
trials and the need for a greater body of evidence of the
efficacy of clozapine, in this report, we utilized data from
Systematic Treatment Enhancement Program for Bipolar
Disorder (STEP-BD).'® Observational studies can be an
important source of information for relevant decisions when
no other data are available, in treatment of severe and refrac-
tory illness and funding for large randomized trials is
unlikely. Several outcomes of clinical relevance were mea-
sured, and we investigated correlates of clozapine use, affec-
tive symptoms, hospitalizations, and death. Although we
anticipated that few people would have been prescribed clo-
zapine, this large data set offered the opportunity to examine
the clinical impact of clozapine.

Methods

The STEP-BD was a nationwide multicenter long-term study
for bipolar disorder funded by the National Institute of Men-
tal Health (NIMH), recruiting patients from 2001 to 2007.
STEP-BD had different pathways: standard care pathway
(SCP) and randomized care pathway.'® The SCP was open
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to all participants with a diagnosis of bipolar disorder and is
felt to represent patients treated for bipolar disorder in the
United States at that moment in time. All patients received
the same ongoing assessments of treatment and outcome
information.

Participants

Participating treatment centers offered STEP-BD enrollment
to patients seeking outpatient treatment. The STEP-BD reg-
istry included patients older than 15 years, diagnosed with
bipolar I disorder, bipolar II disorder, bipolar disorder not
otherwise specified, or cyclothymia, in any phase of illness.
The diagnosis was determined during the screening and
baseline assessments with the Mini International Neuropsy-
chiatric Interview and a standardized affective disorder eva-
luation (ADE).'® In total, 4,360 patients from 22 sites in the
United States were enrolled.

Interventions

The model practice procedures for pharmacotherapy were
based on published treatment guidelines.'® To investigate
clozapine use during STEP-BD in the SCPs, we separated
participants into three groups. In an attempt to minimize the
inherent selection by indication bias present in naturalistic
studies, we identified all patients prescribed olanzapine dur-
ing STEP-BD as an active comparison group and created
groups based on the participant ever using clozapine (n =
43, 1.1%), olanzapine (n = 851, 21.1%), or neither (n =
3,138, 77.8%). The group on neither clozapine nor olanza-
pine could be on any prescribed interventions, including
other atypical antipsychotics.

For all the longitudinal analysis, groups were based on
patients using these medications at any given time point, that
is, groups could vary if patients were started, taken out of or
moved from one drug to the other. Patients could be on any
of the medications at entry of the study or had initiated any
of them throughout it. For instance, if a patient began the
study on olanzapine and was later taken out of it and pre-
scribed clozapine, she would provide data to the analysis
firstly on olanzapine and later on clozapine. They could also
be using any other pharmacotherapy.

Follow-Up and Assessment of Outcomes

The standardized ADE was administered at study entry. The
ADE includes a modified version of the mood and psychosis
modules from the Structured Clinical Interview for DSM-IV
(SCID), intended for routine use by practicing clinicians. The
ADE also collects specific data on age of onset, estimate of
number of prior episodes, current or past comorbid psychiatric
disorders, medical conditions, current or past psychoactive
substance use, medications, and demographic features.
Eligible and consenting patients received clinical care
from an STEP-BD clinician, and all visits were recorded

using the clinical monitoring form (CMF).'” Visits were
scheduled with the treating psychiatrist, as clinically indi-
cated. As such, patients have a diverse number of clinical
visits during the study, ranging from 1 to 106, with a median
of 12. The last recorded observation occurred at 63 months,
but 75% of data points were recorded up to 19 months. In the
meantime, an independent evaluator administered formal
assessments and self-rated scales quarterly in the first and
semiannually thereafter.

The data for the analyses came from both CMF and scales
fulfilled at independent evaluations. From the CMF, current
clinical state was assessed by the treating physician as
depression, mania, hypomania, mixed/cycling, roughening,
continued symptoms, recovering, recovered, and other diag-
nosis. Summary scores for depressive and mood elevation
symptoms were also assessed with the continuous symptoms
subscales for depression (SUM-D) and mania (SUM-M).
Scores for depression (SUM-D) range from 0 to 22, with
higher scores indicating more severe symptoms. Symptom
subscale for mood elevation (SUM-M) scores range from 0
to 16. Current clinical status was also rated longitudinally by
clinicians as “depression,” “hypomania,” “mania,” “mixed,”
“continued sx,” “recovering,” “recovered,” or “roughening”
(defined as symptoms at a subsyndromal level after recov-
ery). Clinical Global Impression Severity Scale and Global
Assessment of Functioning (GAF) Scale were also part of
the CMF.

Hospitalizations in STEP-BD could be recorded in two
ways. The hospitalization form was applied at independent
evaluations, with start in the third month of the study and
continued quarterly in the first year and semiannual in the
second year. Hospitalization criteria were fulfilled if the
patient had any psychiatric hospitalization since his last
STEP-BD evaluation. The date of hospitalization, reason,
and number of days in the hospital were registered in the
form. Alternatively, hospitalizations could be recorded as
part of the serious adverse experience form. Both contribute
to the hospitalization analysis discussed subsequently. Mor-
tality was also recorded for the first 2 years of study.

29 ¢
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Statistical Analysis

A total of 4,032 outpatients with bipolar disorder from the
STEP-BD were available for the analysis presented here.
Because of missing data for several sets of variables, sample
sizes for the different analyses vary between 3,073 and
4023, and this is indicated in the Results section. For one
set of data analyses, patients were grouped according to
having any recorded prescriptions of clozapine or olanzapine
(or neither) during the trial. From this set, we report factors
associated with the patient ever being prescribed clozapine
or olanzapine. We used descriptive statistics to analyze sim-
ple group differences. We employed logistic regression for
the multivariable data, with gender, ethnicity, marital status,
being on disability, unemployment, low education, bipolar
type, rapid cycling, very early onset (before age 13), lifetime
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anxiety and substance use disorders, lifetime psychosis,
medical comorbidity, and baseline medications—usual pre-
dictors of outcome'®—as predictors of use of clozapine. We
also reported death during the trial according to these med-
ication groups and used Mc Nemar test to report
significances.

For the longitudinal analyses, within-patient repeated
observations are used for all outcomes. For rating scales,
we used random intercept and random slope linear mixed
models to make comparisons between patients using cloza-
pine, olanzapine, or neither throughout the trial. Such mod-
els are useful in this naturalistic design situation where the
design is unbalanced and patients are allowed to change
groups during the study.'® In this way, results of the mixed
model represent the effect of either being on the drug and the
clinical impact at that point in time.

All models reported in this analysis are adjusted for the
baseline presence of some major baseline confounders:
being on disability benefits, being in a depressive episode
at intake, being on lithium, having a history of psychosis, or
of a chronic medical comorbidity. In addition, we adjusted
for the effect of both time and the number of visits recorded
during STEP. All models used as random effects the inter-
cept, time and medication group (clozapine, olanzapine or
neither) and unstructured covariance matrixes.'® Because of
potential differential effects according to staging, we also
tested models with treatment interactions with both number
of episodes and being on disability benefits. All models were
nonsignificant. Residuals from the final models were
inspected for normality.

Effects of being on clozapine or olanzapine on psychiatric
hospitalization and having a clinical status of mania or
depression were also reported. To use all longitudinal data,
including repeated hospitalizations, we employed general-
ized estimating equation models,*® with the group (cloza-
pine, olanzapine, or neither) and time as predictors,
adjusted for all the variables mentioned for the linear mixed
models above

Results

Clozapine use was recorded on at least one visit by 43 (1.1%)
of the 4,032 patients included in the SCP pathway. Of these,
15 were using clozapine at intake and a further 28 started
clozapine during the trial. The median maximum dose was
200 mg (interquartile range 75 to 350 mg).

Of the 43 patients, 29 used clozapine until they left the
trial. A higher maximum dose of clozapine was associated
with the patient completing the trial on clozapine (300 vs.
129 mg, F = 9.02, P = 0.005). For the 28 patients who
started clozapine during the trial, clinical status was variable
upon initiation: 12% were depressed, 15% manic or mixed,
and 50% had either continued symptoms or recovering sta-
tus, while 23% were recovered; median GAF was 60. There
was a prior recorded use of olanzapine for 12 patients. In a
before-and-after analysis of these patients, initiation of
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Figure |. Changes in depressive (SUM-D) and manic (SUM-M)
symptom scores before and after the initiation of clozapine (n =
28). Time is displayed in days and centered (i.e., day 0) upon initia-
tion of clozapine.

clozapine was associated with fewer depressive and manic
symptoms (Figure 1).

Olanzapine was used at any point during the trial by 851
(21.1%) patients. Kaplan-Meier statistics indicated a median
time using clozapine of 233.43 (standard error [SE] 119.93)
weeks as compared to 74.00 (SE 4.51) weeks for those on
olanzapine (x*(1) = 22.80, P < 0.001. This significance was
maintained when adjusted for baseline use of the drug. Those
on clozapine also stayed longer on the drug while in the trial
than those on olanzapine (B = 3.89; 95% confidence inter-
val [CI], 2.13 to 9.09; P < 0.001). Significantly more
patients on clozapine finished the trial on the drug than
those on olanzapine (74.4% vs. 49.2%, x*(1) = 10.34,
P = 0.001). A maximum dose of clozapine over
200 mg was associated with a greater likelihood of the
patient staying on clozapine while in the trial the longest
(x*(1) = 9.98, P = 0.026). Those on clozapine had a
higher number of visits while in the study (a median of
31 vs. 20 for those on olanzapine and 10 for those on
neither at any point, P < 0.001).

Several patient variables were associated with the use of
clozapine at any point of the study (see Table 1 for bivariate
and multivariate associations). Among the factors investi-
gated, being on disability, meeting Diagnostic and Statisti-
cal Manual, fifth edition criteria for bipolar I disorder, a
lifetime history of psychosis or of benzodiazepine use were
significantly associated with clozapine use in the bivariate
analysis. Age of onset younger than 13 years and presence of
medical comorbidity were associated with a significantly
less frequent use of clozapine. In a multivariable model, only
lifetime psychosis (odds ratio [OR] = 4.16; 95% CI, 1.62 to
10.69) and being on disability (OR = 2.48; 95% CI, 1.03 to
5.96) predicted the use of clozapine. When compared with
those everprescribed olanzapine, those everprescribed
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Table I. Characteristics of STEP-BD Participants (n = 4,032) at Entry and According to Being Prescribed Clozapine at Any Point During the

Trial.
Patient Characteristic All (%) Clozapine (%) OR (95% ClI) P
Women 57.2 51.2 0.80 (0.43 to 1.48) 0.295
White 90.0 86.0 1.24 (0.48 to 3.19) 0.394
Low income 60.0 69.2 1.50 (0.76 to 2.98) 0.154
Married or living with partner 338 34.9 0.96 (0.51 to 1.80) 0.511
On disability 17.1 35.0 2.64 (1.37 to 5.09) 0.005
Unemployed 24.9 225 0.87 (0.41 to 1.84) 0.445
Some college or higher 814 85.0 0.77 (0.32 to 1.84) 0.366
Clinical
Bipolar type | 65.3 81.6 2.43 (1.07 to 5.53) 0.039
Current manic episode 4.9 5.3 1.04 (0.25 to 4.37) 0.579
Current depressive episode 37.7 44.7 1.42 (0.75 to 2.67) 0.177
Rapid cycling 353 238 0.62 (0.31 to 1.24) 0.114
Very early onset (age <I3) 28.9 1.9 0.47 (0.21 to 1.06) 0.015
Any lifetime anxiety disorder 54.7 474 0.70 (0.37 to 1.33) 0.179
Any lifetime substance use disorder 50.4 43.6 0.80 (0.44 to 1.49) 0.296
Current smoking 328 32,6 1.06 (0.56 to 1.98) 0.482
Medical comorbidity 58.9 41.0 0.51 (0.27 to 0.96) 0.032
More than 10 previous episodes 524 45.0 0.78 (0.42 to 1.45) 0.267
Lifetime psychosis 38.1 69.0 3.06 (1.63 to 5.76) <0.001
Medications
Antidepressants 45.5 39.5 0.91 (0.50 to 1.67) 0.452
Benzodiazepines 239 39.5 2.25 (1.22 to 4.12) 0.008
Lithium 30.7 34.9 1.31 (0.70 to 2.43) 0.240

Note. Odds ratios reported refer to the comparison between those ever versus never prescribed clozapine. STEP-BD = Systematic Treatment Enhancement

Program for Bipolar Disorder.

clozapine were more likely to be on disability (P = 0.048)
and to have a lifetime psychotic episode (P = 0.007) but less
likely to have had a very early onset (P = 0.045) or a chronic
medical comorbidity (P = 0.046).

Clinical status recorded prospectively was significantly
different in those using clozapine. When corrected for mul-
tiple comparisons, patients on clozapine were less likely to
be classified as having as status “continued symptoms,”
“recovering,” or hypomania, while they were more likely
to be classified as recovered or roughening. When com-
pared to those using olanzapine, they were less likely to
have a depression, continued symptoms, or recovering sta-
tus, while they were again more likely to have a recovered
or roughening status. Longitudinally, a status of depression
was recorded in 19.7% of visits, a status of mania in 5% of
visits, and a recovery status in 27.2% of visits. The use of
clozapine was associated with fewer ratings of depression
in the multivariable model (n = 3,069; OR = 0.25; 95% CI,
0.11 to 0.59; P = 0.002), while the effect of olanzapine was
not significant (OR = 1.09; 95% CI, 0.91 to 1.30; P =
0.364). There was an interaction between the use of cloza-
pine and time (P = 0.002). Ratings of mania were not
associated either with use of clozapine (OR = 0.49; 95%
CI, 0.13 to 1.82; P = .284) or olanzapine (OR = 1.02; 95%
CI, 0.77 to 1.35; P = 0.875).

The mixed models investigating longitudinal symptom
score (in the SUM-D and SUM-M) differences between

groups revealed different patterns for those using cloza-
pine, olanzapine, or neither (n = 3,052). Those on cloza-
pine had significantly fewer affective symptoms during the
trial as compared with those on neither clozapine nor olan-
zapine, both depressive (diff = —0.64; df (32.61); 95% CI,
—1.22 to —0.06; P = 0.030) and manic symptoms (diff =
—0.39; df (26.68); 95% CI, —0.64 to —0.14; P = 0.004).
Those on olanzapine had more depressive (diff = 0.35;
df (737.51); 95% CI, 0.20 to 0.50; P < 0.001) and
manic symptoms (diff = 0.13; df (593.41); 95% CI,
0.05 to 0.21; P = 0.002) as compared with those on
neither (Figure 2).

For 781 patients (of 3,308), there was at least one
recorded hospitalization. Those who used clozapine at any
point during the trial were more likely to have any hospita-
lizations during the trial (55.8%) than those using olanzapine
(31.0%) or those using neither (15.6%; P < 0.05 for all
comparisons). When analyzed longitudinally and according
to the medication the patient was using at the moment of
hospitalization, however, in the adjusted model, only olan-
zapine was associated with greater risk of hospitalization
(OR =1.53; 95% CI, 1.18 to 1.98), while clozapine was not
(OR = 0.80; 95% CI, 0.29 to 2.21).

Finally, there were 25 recorded deaths during the follow-
up—six due to suicide. No deaths were recorded for the
patients who were prescribed clozapine at any point during
the trial (P = 0.038 for the difference).
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Figure 2. Changes in depressive (SUM-D, upper half of graph) and
manic (SUM-M, lower half) symptom scores in patients receiving
treatment with clozapine (green line), olanzapine (red line), or
neither (black line). Scores are adjusted for being on disability, on
a depressive episode at intake, on lithium, having a history of psy-
chosis or of a chronic medical comorbidity, and the total number of
visits during follow-up. Maximum sample sizes during the trial were
43 for clozapine, 851 for olanzapine, and 3,138 for neither drug.

Sensitivity Analyses

The sensitivity analyses excluding the 15 patients (and cor-
responding 457 observations) who started the study on clo-
zapine, that is, with only new clozapine users, did not alter
significantly the results of the effect of clozapine on depres-
sion, mania, or hospitalizations. Clozapine was no longer
significantly different on depressive symptoms (P = 0.17),
but the effect on manic symptoms was maintained (P =
0.004).

Discussion

Perhaps unsurprisingly, only a very small percentage of
patients in STEP-BD were prescribed clozapine. In all like-
lihood, this can be partially ascribed to the dearth of evi-
dence supporting its use, perceived tolerability issues, as
well as the lack of regulatory approval. Clozapine was used
by patients with markers of a more severe disorder, such as
living on disability and lifetime psychosis. When such sever-
ity is taken into account, the impact of clozapine was sub-
stantial. The use of clozapine was associated with fewer
affective symptoms during the trial; the use of olanzapine,
the relevant active comparator, was associated with more
symptoms. Unlike those on olanzapine, those on clozapine
were no more likely than those on neither drug to be hospi-
talized during the trial. Finally, no deaths were recorded for
those using clozapine at any point of the study.
Prescription rates of clozapine for bipolar disorder are
still very low, and it is the least prescribed antipsychotic for
bipolar disorder.?"** This is all congruent with the data
reported here for STEP-BD, which likely reflects a currently
common pattern. There is indeed very limited randomized
evidence of the impact of clozapine in bipolar disorder.”> A

recent systematic review of all previous extant data sug-
gested clozapine may be an effective therapy, although the
evidence base was severely limited in terms of number of
patients and study quality."* The prospective trials that have
been published—in only a few dozen patients—suggest
improvement of symptoms is sustained for 12 months and
that it may be efficacious in refractory mania.>* Interesting
observational data also suggest that the differential impact of
clozapine in bipolar disorder may be akin—or even
greater—to its impact in schizophrenia.”> As noted, these
are all tentative notions.

A few reasons for the enhanced efficacy of clozapine
have been put forth and may well apply when it is used in
bipolar disorder. Clinically, clozapine treatment is associ-
ated with reduced hostility and violence independently of its
effects on psychosis, and positive symptoms, and of its non-
specific sedative effects.”?” An interesting finding was that
no deaths were found in patients who were prescribed clo-
zapine. Although chance and the very small sample have
definitely played a role in this finding, it raises curious ques-
tions. There are studies that do suggest that clozapine is
associated with a reduced overall mortality in relation to
other antipsychotics, perhaps related the effect of improved
efficacy on self-care and the requirement for greater clinical
monitoring.*®

The strengths of this multicenter naturalistic study
include its description of real-life practice and the initial
coverage of more than 4,000 patients with bipolar disorder.
Exclusion criteria were kept to a minimum to increase exter-
nal validity. Nevertheless, the total number of patients pre-
scribed clozapine was low. This poses problems both in
terms of the representativeness of the sample and study
power for certain comparisons. Treatment was also not
blinded, and the patients were not randomly assigned to
medication. There is, however, no reason to suspect that
clozapine would be overprescribed to those with a better
prognosis and that would be responsible for the differential
impact. We also focused only on limited effectiveness out-
comes, not on tolerability and safety, which can be an issue
for those on clozapine. Nevertheless, the fact that those par-
ticipants on clozapine tended to use it for a longer period
than those on the comparators indicates tolerability in this
population. One further point is to what extent outcomes for
those using clozapine in general are a result of enhanced
contact with health-care professionals due to mandatory
monitoring, although we adjusted the final models for the
greater number of office visits these participants had.

We selected olanzapine as an active comparator with the
expectation that it would have the closest prescription pat-
tern to that of clozapine. The comparison with a relevant
active compound within the same class or prescribed in sim-
ilar circumstances has been recommended as a way to
attenuate differences in baseline characteristics, reducing
unmeasured confounding.** We selected olanzapine for this
role for a few reasons. It has been the comparison drug used
to validate the superior effectiveness of clozapine in several
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key resistant-schizophrenia studies.*® At least for a time,
olanzapine was perceived to be potentially as effective as
clozapine and considered a viable alternative for intolerant
patients.'® In bipolar disorder, studies on olanzapine have
indeed shown earlier onset of response and reductions of
hospitalization rates.''

Although STEP-BD was not designed to test the efficacy
of clozapine for bipolar disorder, its prospective design with
several measures of clinical interest permitted the explora-
tion of a few specific hypotheses. Even if prescribed at low
rates, the impact of clozapine was notable, with fewer symp-
toms in patients with more severe illnesses. Although there
are worries about clozapine safety, those on clozapine were
no more likely to be hospitalized and—quite surprisingly—
none was recorded deceased for any reason during the study.
Clearly, these effects need to be confirmed in a randomized
trial with relevant active comparators. Preferably, this would
be conducted in those with the most recalcitrant illnesses, for
whom the availability of clozapine could have the most sig-
nificant impact, perhaps as great as it has had for those with
refractory schizophrenia.
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