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Olanzapine Treatment of Borderline Personality Disorder:
Two Similar Studies With Different Results

H. George Nurnberg, MD

B orderline personality disorder, with origins in the psy-
chodynamic literature, was a controversial addition to
the official psychiatric nomenclature of DSM-III and became
the most frequently diagnosed and extensively studied Axis
IT category. As defined in DSM nosology, borderline person-
ality disorder is a prototypal construct with the following
characteristics: (1) different polythetic criteria combinations
constitute category membership heterogeneity (5 of 9 crite-
ria lead to 225 potential combinations), (2) some individual
criteria or combinations have a greater weight for making
a diagnosis, (3) category members may simultaneously
meet defining criteria for other Axis I and Axis II disorders,
(4) homogeneity for diagnostic covariates is not expected,
and (5) boundaries are imprecise. Borderline personality
disorder is one of the more common and difficult-to-treat
disorders in psychiatric practice and adversely affects treat-
ment outcomes of other Axis I disorders when concurrent
with them. Although there are no Food and Drug Admin-
istration (FDA)-approved pharmacologic treatments for
DSM-1V borderline personality disorder, approximately 80%
of patients in outpatient and inpatient treatment take medi-
cation (eg, antipsychotics, antidepressants, mood stabilizers,
and sedatives) for the different facets of the pathological
spectrum, which includes affective instability, impulsivity,
dissociative states, cognitive difficulties, or disturbed inter-
personal relations.! Treatment recommendation guidelines
on pharmacologic treatment of borderline patients have
predominantly relied on “expert” opinion (which diverges
from more recently reported meta-analyses of small studies)
and revision.?

The randomized placebo-controlled trial® of fixed-
dose (2.5 mg/d and 5-10 mg/d) olanzapine treatment of
borderline personality disorder reported in this issue of
the Journal is the second report on 2 large, concurrently
conducted industry-sponsored pharmacotherapy trials us-
ing essentially the same protocols and outcome measures
and differing primarily on fixed-dose versus flexible-dose
medication administration for treatment.

The results of the current fixed-dose trial® with 451
subjects (clinicaltrials.gov Identifier NCT00088036*) need
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to be considered together with the prior 2.5- to 20-mg/d
flexible-dose report® published in 2008 involving 314 pa-
tients (clinicaltrials.gov Identifier NCT00091650°). The
olanzapine 5- to 10-mg/d fixed-dose group, in comparison
to the 2.5-mg/d fixed-dose and placebo groups, showed a
statistically significant difference in the baseline-to-endpoint
outcome measure (Zanarini Rating Scale for Borderline Per-
sonality Disorder [ZAN-BPD]’ score) for improvement of
overall borderline psychopathology (-8.5 vs —8.0 vs —6.8,
respectively; P=.01), with a small clinical effect size (0.29;
95% CI, 0.06-0.52).> The magnitude of change (mean im-
provement in baseline-to-endpoint ZAN-BPD total scores)
versus placebo was less in the prior 2.5- to 20-mg/d flexible-
dose trial (0.31) than in this 5- to 10-mg/d fixed-dose trial
(1.71), without a significant difference between treatment
groups (—6.56 for olanzapine vs -6.25 for placebo; P=.66).>
In the current fixed-dose trial, olanzapine 2.5 mg/d did not
produce significant results (change in ZAN-BPD score) rela-
tive to placebo (-8.0 vs —6.8; P=.06) but had a 0.19 (95%
CIL -0.04 to 0.42)3 effect size that exceeded the effect size of
0.03 (95% CI, —0.20 to 0.25)° in the 2.5- to 20-mg/d flexible-
dose trial. The differences in treatment outcomes between
the 2 reports are interesting and are not explained simply
by the differences in medication dose; 5 mg/d was the most
common daily dose of olanzapine during both double-blind
trial periods,** with 7.09 mg/d being the mean modal dose
in the 2.5- to 20-mg/d flexible-dose group,® compared to a
6.7-mg/d mean modal dose in the 5- to 10-mg/d fixed-dose
group (distinct from the 2.5-mg/d fixed-dose group).?

On secondary last-observation-carried-forward outcome
measures, the rate of response (response defined as a >50%
decrease from baseline ZAN-BPD total score) for the olan-
zapine 5- to 10-mg/d fixed-dose treatment relative to the
placebo treatment was 73.6% vs 57.8%, which was signifi-
cant, with a number needed to treat (NNT) of 6 (95% CI,
4-21; P=.03),% and greater than the response rate for the
2.5- to 20-mg/d flexible-dose olanzapine treatment relative
to placebo treatment (64.7% vs 53.5%; P=not significant),
with an NNT of 9 (95% CI, 7-24).° For other secondary out-
come measures, such as the Modified Overt Aggression Scale
irritability, Sheehan Disability Scale family life, and Symptom
Checklist-90-Revised hostility scores, both studies were gen-
erally consistent for significant mean baseline-to-endpoint
improvements in the olanzapine treatment groups; however,
there were no significant depression score changes between
groups according to the Montgomery-Asberg Depression
Rating Scale.
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Measures of individual items for the 9 DSM-IV crite-
ria for borderline personality disorder showed significant
last-observation-carried-forward mean scale reductions
compared to placebo for the inappropriate anger item,
with effect sizes of 0.26 (95% CI, 0.08-0.44; P=.002) and
0.13 (95% CI, 0.05-0.41; P=.08) for the olanzapine 5- to
10-mg/d and 2.5-mg/d fixed-dose groups, respectively, and
0.23 (95% CI, 0.05-0.41; P=.01) for the 2.5- to 20-mg/d
flexible-dose group.® The 5- to 10-mg/d fixed-dose design
showed additional, significantly reduced mean change for
affective instability and paranoid dissociation items, with
smaller effect sizes (d=0.18 and d=0.28, respectively), but
similar findings did not occur in the prior flexible-dose trial.
Additionally, in the flexible-dose trial, the placebo group
showed a greater reduction (improvement) (not statistically
significant) for suicidality/self-harm in comparison to the
olanzapine 2.5- to 20-mg/d group (-0.6 vs —0.3, respec-
tively). However, in the fixed-dose trial, the mean change of
-0.3 for the 2.5-mg/d and 5- to 10-mg/d groups was greater
than the mean change of —0.2 for the placebo group on
suicidality/self-harm.

Assessment for effectiveness must include evaluation of
adverse events and premature treatment discontinuation.
Premature discontinuation due to adverse effects favors
placebo relative to active drug treatment outcomes and
becomes an additional consideration vis-a-vis benefit to
understand differences between treatment outcomes and
whether it is beneficial to treat with medication or not. In
12 weeks of double-blind treatment, a 35% overall prema-
ture discontinuation rate occurred among the 3 fixed-dose
groups® compared to a 48% rate in the flexible-dose groups,
with a number needed to harm (NNH) of 8 (95% CI, 6-21;
P=.02).** Incidence of > 7% weight gain, a concern with use
of second-generation antipsychotic agents, was significant
for fixed-dose olanzapine 5-10 mg/d (30.6%) or 2.5 mg/d
(20.3%) over placebo (4.8%; P=.002, P=.045, respectively),
with a relative risk (RR) of 4.26 (95% CI, 1.93-9.38) and an
NNH of 6.45 (95% CI, 4.38-12.23) for olanzapine 2.5 mg/d
and an RR 0f 6.42 (95% CI, 2.99-13.77) and an NNH of 3.88
(95% CI, 2.94-5.71) for olanzapine 5-10 mg/d.? Therefore,
the cost-benefit ratio is derived from likelihood of harm
(NNH =4) divided by likelihood of benefit (NNT =6.3),
yielding a cost-benefit ratio of 0.63 (95% CI, 0.46-0.67),
which indicates a 3:2 greater likelihood of > 7% weight-gain
harm over the modest treatment response (effect size, 0.29;
95% CI, 0.06-0.52) with fixed-dose olanzapine 5-10 mg/d.
Treatment-emergent weight gain >7% over baseline inci-
dence was significant and greater for individuals treated with
flexible-dose olanzapine 2.5-20 mg/d relative to placebo
(34.2% vs 2.6%, respectively; P=.001), with an NNH of
2.6 (95% CI, 2-3), resulting in a less effective cost-benefit
consideration of 0.33 compared to fixed-dose olanzapine
5-10 mg/d.°

It is understandable that the efficacy data and adverse
effects data together would not support application for an
FDA-approved indication to treat overall global borderline
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personality disorder psychopathology with olanzapine. How-
ever, it must be underscored that the failure to prove efficacy
should not be taken as proof of failure of olanzapine to treat
not all but some borderline patients effectively. These 2 stud-
ies provide a rich and valuable new data source to inform
clinicians in practice on more specific applications available
for treatment of borderline patients. However, one size does
not fit all, and by further examination and understanding of
the data, patient selection can be better matched to selected
potential treatment benefits.

For example, absent a gold standard for identifying bor-
derline personality disorder, patient selection for inclusion
in the studies required borderline personality disorder di-
agnosis according to the Diagnostic Interview for DSM-IV
Personality Disorders (DIPD-IV), together with a minimum
total severity score of 9 on the ZAN-BPD,” a semistructured
interview derived from the DIPD-IV with anchored ratings
from 0 (no symptoms) to 4 (severe symptoms) on each of 9
items corresponding to the 9 DSM-IV criteria for borderline
personality disorder. Given inherent construct heterogene-
ity with differences of up to 50%® in diagnostic agreement
between different scales and instruments for diagnosis of
borderline personality disorder (eg, the Structured Clinical
Interview for DSM-IV Axis II Personality Disorders, the
DIPD-1V, the Personality Disorder Examination, and oth-
ers), patient selection can be expected to result in highly
variable borderline personality disorder samples with dif-
ferent severity ratings that will influence outcomes across
studies. For example, heterogeneity of illness severity in this
trial,? with a treatment effect size of 0.29 (95% CI, 0.06-0.52),
indicates that half of the patients were lower-half treatment-
effect responders, at an effect size of 0.06-0.29, while the
other half had a more robust treatment effect of 0.30-0.52.

More stringent entry criteria (eg, higher severity cutoff)
or selection of subjects with more specific target criteria (eg,
high anger ratings and high paranoid ratings) can result in
higher differential treatment effectiveness than would occur
by selecting a borderline group with other symptoms (eg, fear
of abandonment, impulsivity, and feelings of emptiness) or
with lower severity, for which olanzapine efficacy effective-
ness (increased NNT) would be lower than the adverse-event
impact (lower NNH)—and comparatively less effective over-
all. It is to be expected in borderline personality disorder, in
which 5 of 9 criteria lead to 225 potential combinations and
heterogeneity, that large randomized controlled trials will
show wide variability in demonstrating global efficacy. Broad
heterogeneity poses a challenge to demonstrating global
treatment efficacy by a drug with specific effects.

In conclusion, for clinicians in practice who are treating
patients with borderline personality disorder, it would have
been more parsimonious to have results of these 2 impor-
tant trials presented together in the same journal instead
of 2+ years apart in different journals. While the evidence
from the 2 randomized controlled trials does not support an
indication for overall efficacy of olanzapine for borderline
personality disorder treatment, the evidence is consistent
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with suggestions that pharmacotherapy should be targeted at
specific symptoms and that second-generation antipsychot-
ics can be effective for treating a number of core symptoms
and their associated psychopathology. The updated clinical
guidelines by Oldham” reflect a suggestion for more specific
treatments of borderline personality disorder by focusing on
matching different drug classes to more specific symptom
clusters rather than focusing on one drug for all. An evidence-
based psychopharmacology is emerging, enabling clinicians
to be able to better match patients by subsets of specific cri-
teria to different classes of agents (mood stabilizers, selective
serotonin reuptake inhibitors, atypical antipsychotics) rather
than relying on opinion-based guidelines that need revision
in concordance to new data on pharmacologic treatment of
borderline personality disorder. This industry-sponsored
study provides an important contribution supporting clini-
cians’ use of atypical treatment for borderline personality
disorder in the absence of an FDA indication. The planned
revision for DSM-5 suggests an additional caveat: the ex-
pected revisions in diagnostic criteria can be expected to
influence whether the generalizability of prior drug study
results will be concordant and apply to patients identified in
the new classification system.

Drug names: olanzapine (Zyprexa).
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A Dose Comparison of Olanzapine

for the Treatment of Borderline Personality Disorder:
A 12-Week Randomized, Double-Blind, Placebo-Controlled Study

Mary C. Zanarini, EdD; S. Charles Schulz, MD; Holland C. Detke, PhD;
Yoko Tanaka, PhD; Fangyi Zhao, PhD; Daniel Lin, PhD; Walter Deberdt, MD;

Ludmila Kryzhanovskaya, MD; and Sara Corya, MD

ABSTRACT

Objective: To examine the efficacy and safety of olanzapine at low
and moderate doses for the treatment of borderline personality
disorder.

Method: In this 12-week randomized double-blind placebo-
controlled trial, 451 outpatients aged 18-65 years with DSM-V/
borderline personality disorder received olanzapine 2.5 mg/d
(n=150), olanzapine 5-10 mg/d (n=148), or placebo (n=153). The
trial was conducted from February 2004 through January 2006 at
59 community-based and academic study centers in 9 countries
(United States, Italy, Poland, Romania, Turkey, Chile, Peru, Argentina,
and Venezuela). The primary efficacy measure was mean change
from baseline to last-observation-carried-forward endpoint on the
Zanarini Rating Scale for Borderline Personality Disorder (ZAN-BPD)
total score. Secondary measures included the Montgomery-Asberg
Depression Rating Scale, the Modified Overt Aggression Scale, the
Global Assessment of Functioning, the Symptom Checklist-90-
Revised, and the Sheehan Disability Scale.

Results: An overall mean baseline ZAN-BPD total score of 17.2
(SD=4.9) indicated moderate symptom severity. Only treatment
with olanzapine 5-10 mg/d was associated with significantly
greater mean change from baseline to endpoint in ZAN-BPD total
score relative to placebo (—8.5 vs —6.8, respectively; P=.010; effect
size=0.29; 95% Cl, 0.06-0.52). Response rates (response indicated
by >50% decrease from baseline in ZAN-BPD total score) were
significantly higher for olanzapine 5-10 mg/d (73.6%) versus
olanzapine 2.5 mg/d (60.1%; P=.018) and versus placebo (57.8%;
P=.006). Time to response was also significantly shorter for patients
taking olanzapine 5-10 mg/d than for placebo-treated patients
(P=.028). Treatment-emergent adverse events reported significantly
more frequently among olanzapine-treated patients included
somnolence, fatigue, increased appetite, and weight increase (all

P values <.05). Mean weight change from baseline to endpoint was
significantly greater for olanzapine-treated than for placebo-treated
patients (olanzapine 2.5 mg/d: 2.09 kg; olanzapine 5-10 mg/d:

3.17 kg; placebo: 0.02 kg; P<.001). The overall completion rate for
the 12-week double-blind treatment period was 65.2% (ie, 64.7%
for olanzapine 2.5 mg/d, 69.6% for olanzapine 5-10 mg/d, and
61.4% for placebo).

Conclusions: Olanzapine 5-10 mg/d showed a clinically modest
advantage over placebo in the treatment of overall borderline
psychopathology. This advantage in effectiveness should be
weighed against the risk of adverse events (particularly weight gain),
which were consistent with the known safety profile of olanzapine.

Trial Registration: clinicaltrials.gov Identifier: NCTO0088036
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D espite the frequency with which newer antide-
pressants, mood stabilizers, and antipsychotics
are prescribed for patients with borderline personality
disorder,! the empirical evidence for the efficacy of most
of these medications is not particularly robust. Among
these classes of medication, atypical antipsychotics have
been studied the most extensively for borderline person-
ality disorder, with 10 published studies.*”!! Five studies
have examined the atypical antipsychotic olanzapine: 1
open-label trial® and 4 placebo-controlled or comparator-
controlled trials.>?-!! Taken together, these 5 studies
suggest that low to moderate doses of olanzapine may be
effective in treating a range of symptoms common among
patients with borderline personality disorder, although
olanzapine is not currently approved to treat borderline
personality disorder.

However, all of the above 5 trials have limitations that
hinder the ability of clinicians to generalize from their
findings to everyday practice, such as small sample size
or the exclusion of men with borderline personality dis-
order. An additional limitation is that 4 of the 5 studies®~!!
focused on specific symptoms associated with borderline
personality disorder, such as anxiety and aggression, rather
than on the symptoms of borderline personality disorder
per se or on some overall measure of the severity of bor-
derline psychopathology.

The current study is the largest pharmacotherapy trial
for borderline personality disorder that has been con-
ducted to date, involving community-based as well as
academic sites. It is also the first study to compare differ-
ent doses of olanzapine to placebo. In addition, it is one
of the first studies to use a psychometrically proven out-
come measure designed specifically to assess the severity
of overall borderline psychopathology over time.

METHOD

This study was one of 2 multicenter, parallel, double-
blind, randomized, placebo-controlled clinical trials
(clinicaltrials.gov Identifier NCT00088036) comparing
olanzapine with placebo in patients with borderline per-
sonality disorder: one was a fixed-dose study and the
other a variable-dose study. The results of the fixed-dose
study are presented here and provide data on a low dose
(2.5 mg/d) and a moderate dose (5-10 mg/d) of olanza-
pine. Results from the variable-dose study (2.5-20 mg/d)
are presented in a separate article.'?

J Clin Psychiatry 72:10, October 2011



This study was conducted from February 2004 through
January 2006 at 59 community-based and academic study
centers in 9 countries (United States, Italy, Poland, Romania,
Turkey, Chile, Peru, Argentina, and Venezuela). All patients
provided written informed consent before study participa-
tion. The appropriate ethics review boards approved the study
before recruitment.

Study Design

This study consisted of 3 periods: (1) 2- to 14-day screen-
ing (visits 1-2); (2) 12-week double-blind acute treatment
(visits 3-14); and (3) 12-week open-label extension. This re-
port presents the results of the 12-week double-blind acute
treatment period. The 12-week duration was considered suf-
ficient to confirm a sustained difference between treatment
groups, surpassing temporary variability in condition.

To minimize patient dropout, clinic visits alternated with
telephone visits to maintain weekly contact with the patient.
Telephone visits were conducted by site personnel, and if a
dose decrease was deemed necessary, or if the patient re-
ported a serious adverse event, a study physician also called
the patient. If an investigator believed that a dose increase was
necessary between clinic visits, the patient could be brought
into the clinic for an unscheduled visit.

Patients who met enrollment criteria at visit 2 were ran-
domly assigned in a 1:1:1 ratio, stratified by study center, to
receive treatment with olanzapine 2.5 mg/d, olanzapine 5-10
mg/d, or placebo. All patients, study site personnel, and inves-
tigators were blinded to randomization codes. For all patients
assigned to treatment with olanzapine 2.5 mg/d or olanzapine
5-10 mg/d, the starting dosage was 2.5 mg/d. For patients as-
signed to treatment with olanzapine 5-10 mg/d, the dosage
was adjusted to 5.0 mg/d after 1 week and could be increased
subsequently up to 10 mg/d at the investigator’s discretion.

Diagnostic Interviews

All patients were administered 2 semistructured diagnos-
tic interviews: the Structured Clinical Interview for DSM-IV
Axis I Disorders (SCID-I)!3 and the Diagnostic Interview for
DSM-1V Personality Disorders (DIPD-IV).!4

Outcome Assessments

Four clinician-rated measures were administered at
baseline and at subsequent clinic visits: the Zanarini Rating
Scale for Borderline Personality Disorder (ZAN-BPD),'* the
Montgomery-Asberg Depression Rating Scale (MADRS),'¢
the Overt Aggression Scale-Modified (OAS-M),'” and the
Global Assessment of Functioning (GAF).!® Two self-report
measures were also administered: the Symptom Checklist-90-
Revised (SCL-90-R)' and the Sheehan Disability Scale.?

The ZAN-BPD is a semistructured interview with an-
chored ratings from 0 (no symptoms) to 4 (severe symptoms)
on each of 9 items corresponding to the 9 DSM-IV criteria for
borderline personality disorder. Thus, ZAN-BPD total scores
can range from 0 to 36. Its discriminant and convergent va-
lidity, interrater and test-retest reliability, and sensitivity to
change have all been found to be good to excellent.!®

J'Clin Psychiatry 72:10, October 2011

PSYCHIATRIST.COM

A Dose Comparison of Olanzapine for Borderline PD

Rater Training

All raters received a training guide and a videotape per-
taining to the SCID-I and the DIPD-IV. Each rater also
received a training guide and live training on the ZAN-BPD
by the scale’s author (M.C.Z.). As part of the training, raters
watched a videotape of the scale’s author conducting an
interview with a subject and discussed the ratings. Subse-
quently, each rater viewed a second videotaped interview
and scored the subject independently. If the scoring met
established criteria (sum of squared differences between
the gold standard and the rater’s score <8), the rater was
considered certified to administer the ZAN-BPD. If the rater
did not meet certification criteria, he or she received a sec-
ond training and then took another test. The vast majority
of raters passed the first test, and all raters who had to take a
second test passed it and received certification to administer
the scale.

Inclusion/Exclusion Criteria

Male and female outpatients 18 to 65 years of age who
met DSM-IV criteria for borderline personality disorder as
determined by the DIPD-IV, with a ZAN-BPD total score
>9 at visit 2, were included in this study. It should be noted
that the DIPD-IV assesses symptoms and behaviors that
were characteristic of the subject over the past 2 years (and
much of his or her adult life). To gain entrance into the
study, each subject needed to meet at least 5 of the 9 DSM-IV
criteria for borderline personality disorder. In contrast to the
DIPD-1V, the ZAN-BPD pertains to the past week only and
rates severity of symptom expression (and not the presence
or absence of a borderline personality disorder diagnosis or
the presence or absence of any of the 9 DSM-IV criteria for
borderline personality disorder).

Patients were excluded from the study if they had ever
met criteria for schizophrenia, schizoaffective disorder,
schizophreniform disorder, bipolar I disorder, or delusional
disorder as assessed by the SCID-I. Patients could not have
a diagnosis of major depressive disorder, bipolar II disor-
der, or substance dependence within the previous 3 months;
could not currently meet DSM-IV criteria for posttraumatic
stress disorder, panic disorder, or obsessive-compulsive dis-
order; could not be actively suicidal; and could not have
a body mass index <17. In addition, they could not meet
criteria for a cluster A personality disorder. Subjects with a
psychotic disorder, bipolar I disorder, or recent substance
dependence were excluded because their AxisI state (ie, psy-
chosis, mania, or intoxication/withdrawal) would quite likely
interfere with assessments of their more enduring personal-
ity traits or symptoms.

Patients entering the study could not have begun any type
of psychotherapy within the 3 months prior to visit 1, nor
could they begin any during the acute phase of the study.
Patients with ongoing psychotherapy for >3 months at the
time of visit 1 were eligible for the study. However, they were
discontinued from the study if there was an increase in psy-
chotherapy frequency or a change in type of psychotherapy
during study periods 1 or 2.
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Concomitant use of benzodiazepines or hypnotics was
allowed during the study at a dose equivalent to <1.0 mg
lorazepam per day. Episodic use of anticholinergics was per-
mitted at a dose of <6.0 mg/d for benztropine mesylate or
biperiden, or <12.0 mg/d for trihexyphenidyl, to treat extra-
pyramidal symptoms; however, the use of anticholinergic
medication as prophylaxis for extrapyramidal symptoms
was not allowed.

Safety Measures

Safety was assessed by evaluating adverse events,
vital signs, electrocardiogram findings, laboratory values,
and extrapyramidal symptoms. Laboratory tests included
clinical chemistry, electrolytes, lipid profile, prolactin,
and hematology panels. These tests were performed at the
protocol-specified time points, when clinically indicated,
and any time a patient completed the double-blind acute
period or discontinued the study. Extrapyramidal symptoms
were assessed using the Simpson-Angus Scale,?! the Barnes
Akathisia Scale,?? and the Abnormal Involuntary Movement
Scale.” All adverse events were recorded as actual terms and
were coded to terms of the Medical Dictionary for Regula-
tory Activities.?*

Efficacy Outcomes

The primary efficacy variable was last-observation-
carried-forward mean change from baseline to endpoint
in ZAN-BPD total score. Additional analyses included
rate of response (defined a priori as =50% decrease at end-
point in ZAN-BPD total score from baseline) and time to
response.

Secondary efficacy variables included mean baseline-to-
endpoint changes on the MADRS total score; the Global
Severity Index of the SCL-90-R!%; the OAS-M aggression,
irritability, and suicidality scores; the Sheehan family, social,
and work/school scores; and the current GAF score.

Statistical Methods

All patient data were analyzed on an intent-to-treat basis.
Patient characteristics at baseline, including demograph-
ics (gender, age, and race), illness characteristics, efficacy
scores, and quality-of-life scores, were summarized for
all 3 study groups. Three-way frequencies were compared
using the Fisher-Freeman-Halton test, and 2-way compari-
sons were conducted using the Fisher exact test. Means for
continuous data were compared by analysis of variance,
with treatment and investigator as independent factors.

For analysis of last-observation-carried-forward mean
change from baseline to endpoint, only patients with a base-
line and at least 1 postbaseline measurement were included
in the analyses. Changes in continuous efficacy data were
analyzed with analysis-of-covariance models, which in-
cluded terms for the fixed effects of baseline, investigator,
and treatment. All reported ZAN-BPD, OAS-M, Sheehan,
SCL-90-R, GAE and MADRS mean change scores represent
least-squares means. Cohen effect-size estimates were used
when comparing baseline-to-endpoint changes in efficacy
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scores between treatments. Analysis of visitwise ZAN-BPD
total scores used a mixed-effects model repeated-measures
method, which included independent factors for baseline,
therapy, visit, and therapy-by-visit interaction. Frequency of
treatment response was analyzed using the Fisher exact test.
Relative risk, number needed to treat for rates of response,
and number needed to harm for weight gain >7% of baseline
were calculated with corresponding 95% confidence inter-
vals. Time to response was calculated using the Kaplan-Meier
technique, with treatment comparisons made using the log-
rank test. Last-observation-carried-forward mean changes
from baseline to endpoint for continuous safety measures
were analyzed using analysis-of-variance models, including
terms for the fixed effects of investigator and treatment.

Categorical analyses of safety data were analyzed using
the Fisher-Freeman-Halton test for 3-way frequencies and
the Fisher exact test for 2-way comparisons. Analyses of
incidences of treatment-emergent abnormal metabolic pa-
rameters included patients with both fasting baseline and
fasting postbaseline assessments. A shift analysis was per-
formed to examine changes from baseline to endpoint in the
total number of abnormal parameters that could be poten-
tial indicators of metabolic dysregulation. The 4 parameters
examined were body mass index, fasting glucose, fasting
high-density lipoprotein cholesterol, and fasting triglycerides,
and the criteria used to define normal and abnormal ranges
for these parameters are listed in the footnote to Table 5.

All hypotheses were tested at a 2-sided a=.05. The soft-
ware used for all statistical analyses was SAS Version 8.2 (SAS
Institute Inc; Cary, North Carolina).

RESULTS

A total of 451 patients were randomly assigned to
receive olanzapine 2.5 mg/d (n=150), olanzapine 5-10 mg/d
(n=148), or placebo (n=153). Table 1 details the baseline
demographic and illness characteristics of those in each
group. No statistically significant differences between groups
and no significant gender differences were observed on any
of these baseline measures, except eating disorders, which
were found exclusively in female subjects.

Baseline scores indicate moderate symptom severity and
moderate functional impairment consistent with an out-
patient population. Over 60% of the subjects in each study
group completed the trial (Figure 1). Overall, no statistically
significant between-group differences were observed with
regard to patient disposition.

The mean modal dose of olanzapine in the olanzapine
5- to 10-mg/d group was 6.7 mg/d, with 5 mg/d being the
most common daily dose. The incidence of benzodiazepine
use did not differ significantly between treatment groups
(olanzapine 2.5 mg/d, 22.0%; olanzapine 5-10 mg/d, 27.0%;
placebo, 26.1%; P=.558), nor did the mean daily benzo-
diazepine dose (olanzapine 2.5 mg/d, 0.97 mg; olanzapine
5-10 mg/d, 1.34 mg; placebo, 1.82 mg; P=.925) or mean days
of use (olanzapine 2.5 mg/d, 50.67 days; olanzapine 5-10
mg/d, 38.95 days; placebo, 46.33 days; P=.584).
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Table 1. Baseline Demographic and lliness Characteristics by Treatment

Group (N=451)

Olanzapine Olanzapine
2.5mg/d, 5-10mg/d, Placebo,

Characteristic n=150 n=148 n=153 P Value
Sex, female, n (%) 109 (72.7) 106 (71.6) 117 (76.5) 7982
Age, mean (SD), y 326(11.2) 32.8(10.0) 33.5(11.3) .914°
Ethnicity, n (%) 6042

White 102 (68.0)  87(58.8) 106 (69.3)

African descent 7 (4.7) 11 (7.4) 14 (9.2)

East/Southeast Asian 1(0.7) 4(2.7) 2(1.3)

Western Asian 1(0.7) 0(0) 0(0)

Hispanic 36(24.0)  45(30.4) 30 (19.6)

Other origin 3(2.0) 1(0.7) 1(0.7)
Test scores, mean (SD)

ZAN-BPD total score® 17.0 (5.0) 17.4 (4.5) 17.1 (5.0) 7240

MADRS total score 11.7(48)  12.0(47) 115(48)  .680°

Current GAF score 55.1(9.4) 55.7(8.9)  55.4(9.7) 798P

Sheehan Disability Scale total score 18.6 (6.8) 18.4 (7.0) 18.1(7.1) .885P
Unemployed due to study disease, n (%) 18 (12.0) 19 (12.8) 21(13.7) .966%
Lifetime Axis I disorders, n (%)

Major depression 30 (20.0) 33(22.8) 32 (21.3) 8462

Other mood disorders 4(2.7) 6 (4.1) 9 (6.0) 3592

Substance use disorders 13 (8.7) 11 (7.6) 14 (9.3) 8642

Anxiety disorders 11 (7.3) 12 (8.3) 8 (5.3) .597%

Eating disorders 4(2.7) 8 (5.5) 9 (6.0) .3402
Axis IT disorders, n (%)

QOdd cluster 1(0.7) 4(2.8) 3(2.0) 3912

Anxious cluster 20 (13.3) 17 (11.7) 23 (15.3) 6617

Non-borderline personality disorder 3(2.0) 10 (6.9) 9 (6.0) 1172

dramatic cluster

3 test.

"Means analyzed using type III sum of squares analysis of variance: model = investigator,

therapy.

For all randomized patients (N =451), ZAN-BPD total score mean (SD)=17.2 (4.9).
Abbreviations: GAF = Global Assessment of Functioning, MADRS = Montgomery-Asberg
Depression Rating Scale, ZAN-BPD = Zanarini Rating Scale for Borderline Personality

Disorder.

Efficacy

On the primary outcome measure, the olanzapine 5- to
10-mg/d group showed a statistically significantly greater
mean baseline-to-endpoint decrease in ZAN-BPD total score
relative to the placebo group (P=.010). The corresponding
effect size was 0.29 (95% CI, 0.06-0.52). The difference be-
tween the olanzapine 2.5-mg/d group and the placebo group
on this measure approached significance (P=.062), with an
effect size of 0.19 (95% CI, —0.04 to 0.42) (Figure 2). Sub-
group analysis of this measure by gender did not reveal a
significant treatment-by-gender interaction (P=.140). When
visitwise data were analyzed using mixed-effects model
repeated-measures methods, statistically significant differ-
ences in mean change from baseline ZAN-BPD total score
were observed between the olanzapine 5- to 10-mg/d and
placebo treatment groups at the 2-, 4-, 6-, 8-, and 10-week
time points. The results pertaining to this comparison were
more robust at week 6 than at week 12. More specifically,
the comparison between the olanzapine 5- to 10-mg/d and
placebo treatment groups was not significant at endpoint
(P=.051).

The rate of response (response defined as >50% decrease
from baseline ZAN-BPD total score) was significantly
higher for the olanzapine 5- to 10-mg/d group (73.6%) rela-
tive to the olanzapine 2.5-mg/d (60.1%; P=.018) and placebo
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(57.8%; P=.006) treatment groups. The olanzapine 5- to
10-mg/d group showed significantly greater mean reductions
compared with the placebo group on the anger, affective
instability, and paranoid ideation or dissociation items of the
ZAN-BPD, with a trend toward a significantly greater mean
reduction on the suicidal/self-mutilating behavior item. Pa-
tients in the olanzapine 2.5-mg/d group had significantly
greater reductions compared with the placebo group on
2 individual ZAN-BPD item scores (identity disturbance
and suicidal/self-mutilating behavior). Relative risk (RR)
and number needed to treat (NNT) for response rates were
as follows: olanzapine 2.5 mg/d versus placebo: RR=1.19
(95% CI,0.92-1.54), NNT =12.77 (95% CI, 5.22-undefined);
olanzapine 5-10 mg/d versus placebo: RR=1.40 (95% CI,
1.10-1.78), NNT =6.20 (95% CI, 3.64-20.87). Time to reach
response was statistically significantly shorter for the olan-
zapine 5- to 10-mg/d group relative to the placebo group
(P=.028) (Figure 3).

Table 2 shows the mean change results for ZAN-BPD
total and individual item scores, and Table 3 shows the
mean change results for the secondary outcome measures.
Mean baseline-to-endpoint improvements were statistically
significantly greater in both olanzapine treatment groups
relative to the placebo group on OAS-M irritability, OAS-M
suicidality, and Sheehan family life. In addition, a statistically
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Figure 1. Flow Diagram of Patient Progress Through the 12-Week Study
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Olanzapine 2.5 mg/d
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45 patients discontinued
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3 for lack of efficacy
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Figure 2. Mean Visitwise Changes in ZAN-BPD Total Scores
(mixed-effects model repeated measures)?
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?QOlanzapine 5-10 mg/d versus placebo: *P<.05, **P<.01, 1P=.051.
Abbreviation: ZAN-BPD = Zanarini Rating Scale for Borderline
Personality Disorder.

significantly greater decrease was found for the olanzapine
2.5-mg/d group relative to the placebo group on the Sheehan
social life item, and a similar pattern was found for the olan-
zapine 5- to 10-mg/d group on the SCL-90-R total score and
Sheehan work/school item. There were no statistically sig-
nificant differences between treatment groups in GAF or
MADRS scores.

Safety

Adverse events. Among treatment-emergent adverse
events reported with a frequency >5% in any treatment
group, somnolence, fatigue, increased appetite, and weight
increase were reported significantly more frequently in the
olanzapine 5- to 10-mg/d group compared with the placebo
group (Table 4). Somnolence, increased appetite, and weight
increase were reported significantly more frequently, and
nasopharyngitis significantly less frequently, in the olanza-
pine 2.5-mg/d group compared with the placebo group. The
incidence of reported serious adverse events (this section
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refers to a separate analysis of serious adverse events, available
in the clinical study summary?) was 3.4% for the olanza-
pine 5- to 10-mg/d group, 0.7% for the olanzapine 2.5-mg/d
group, and 5.9% for the placebo group. Only the compari-
son between the olanzapine 2.5-mg/d group and placebo was
statistically significant (P=.020). Among olanzapine-treated
patients, none of the serious adverse events was reported
by >1 patient. Two patients in the placebo group attempted
suicide. No deaths occurred during the double-blind phase
of the study.

Weight and vital signs. Mean baseline-to-endpoint
change in weight was significantly different in the olanza-
pine 2.5-mg/d and olanzapine 5- to 10-mg/d groups versus
the placebo group (olanzapine 2.5 mg/d: 2.09+2.93 kg
and olanzapine 5-10 mg/d: 3.17 +3.28 kg versus placebo:
0.02 £2.47 kg; both P values <.001). The incidence of weight
gain > 7% of baseline was significantly higher for the olanza-
pine 2.5-mg/d and olanzapine 5- to 10-mg/d groups relative
to the placebo group (olanzapine 2.5 mg/d: 20.3% [30/148]
and olanzapine 5-10 mg/d: 30.6% [44/144] versus placebo:
4.8% [7/147]; both P values <.001). Mean weight gain was
significantly greater, and the incidence of weight gain >7%
of baseline was significantly higher, for the olanzapine 5- to
10-mg/d group relative to the olanzapine 2.5-mg/d group
(P=.002 and P=.045, respectively). Relative risk and number
needed to harm (NNH) for weight gain > 7% of baseline were
as follows: olanzapine 2.5 mg/d versus placebo: RR=4.26
(95% CI, 1.93-9.38), NNH=6.45 (95% CI, 4.38-12.23);
olanzapine 5-10 mg/d versus placebo: RR=6.42 (95% CI,
2.99-13.77), NNH =3.88 (95% CI, 2.94-5.71). No significant
group differences were observed for blood pressure or pulse
measures.

Metabolic parameters. Mean * SD baseline-to-endpoint
increases in fasting triglycerides were significantly greater
for the olanzapine 2.5-mg/d group compared to the pla-
cebo group (0.20+0.79 mmol/L vs —0.06 £0.66 mmol/L,
respectively; P=.018). Mean+ SD baseline-to-endpoint
changes were significantly greater for the olanzapine 5- to
10-mg/d group relative to the placebo group in high-density
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Figure 3. Time to First Response (= 50% reduction from baseline in ZAN-BPD total score)>?
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*Response is defined as a 50% reduction in ZAN-BPD total score from baseline to any postbaseline visit.
Log-rank test: P=.028 for placebo versus olanzapine 5-10 mg/d.
Abbreviation: ZAN-BPD = Zanarini Rating Scale for Borderline Personality Disorder.

Table 2. Mean Change From Baseline to Endpoint (last observation carried forward) on ZAN-BPD Total and Individual Item
Scores by Treatment Group

Olanzapine 2.5 mg/d Olanzapine 5-10 mg/d Placebo
Baseline, Least-Squares Baseline, Least-Squares Baseline, Least-Squares
Mean (SD),  Mean Change,  Mean (SD), = Mean Change, Mean (SD), = Mean Change,  Overall

Borderline Personality Disorder Criteria N=148 N=148 N=144 N=144 N=147 N=147 P Value®
Primary efficacy measure

ZAN-BPD total score 17.1 (5.0) -8.0 17.4 (4.5) -8.5b 17.1 (5.0) -6.8 .029
ZAN-BPD individual items

Intense anger 2.3(0.9) -1.0 2.3(0.7) -1.1° 2.4 (0.8) -0.8 .007

Affective instability 2.7(0.8) -13 2.7 (0.8) -1.3b 2.7(0.8) ~1.1 055

Chronic feelings of emptiness 1.9(1.2) -0.8 2.2(1.2) -0.9 2.0(1.2) -0.7 433

Identity disturbance 1.8 (1.1) -1.1 1.9 (1.1) -1.0 1.7 (1.1) -0.9 135

Paranoid ideation or dissociation 1.7 (1.0) -0.9 1.8 (1.0) -1.0° 1.7 (1.0) -0.7 .050

Frantic efforts to avoid abandonment 1.7 (1.1) -0.9 1.9 (1.2) -1.0 1.8 (1.0) -0.9 602

Suicidal or self-mutilating behavior 0.6 (0.9) -0.3° 0.5 (0.8) -0.3° 0.5 (0.9) -0.2 .043

Impulsivity that is self-damaging 2.1(1.1) -0.9 2.0 (1.1) -0.9 2.0 (1.1) -0.8 509

Unstable interpersonal relationships 2.3(0.9) -0.9 2.2(0.9) -1.0 2.3 (1.0) -0.8 .353

*Type III sum of squares analysis of covariance: model = baseline, investigator, therapy.
Versus placebo: P<.05.
Abbreviation: ZAN-BPD = Zanarini Rating Scale for Borderline Personality Disorder.

Table 3. Mean Change From Baseline to Endpoint (last observation carried forward) on Secondary Efficacy Measures by
Treatment Group

Olanzapine 2.5 mg/d Olanzapine 5-10 mg/d Placebo
Secondary Total  Baseline, Least-Squares Total Baseline,  Least-Squares Total  Baseline, Least-Squares ~ Overall
Efficacy Measure N  Mean (SD) Mean Change N  Mean (SD) Mean Change N Mean (SD)  Mean Change P Value®
OAS-M aggression score 139 50.9 (68.9) -28.1 144  36.8 (53.2) -32.9 142 44.0(77.1) -25.4 .140
OAS-M irritability score 139 5.7(L8) —2.2b 144 5.6(L6) —2.4b 143 5.4(2.0) -16 009
OAS-M suicidality score 139 0.7(0.9) -0.5° 144 0.7 (1.0) -0.5° 143 0.6(1.1) -0.1 <.001
Sheehan family life score 139 64(2.7) -3.0b 144 6.4(2.6) -2.8 143 6.2(2.6) 21 014
Sheehan social life score 139 6.3 (2.6) —2.9b 144 6.2 (2.9) -2.6 143 6.2(2.9) -2.2 .096
Sheehan work/school score 108 5.8(2.9) -2.5 127 5.8(3.1) 2.6 113 5.5(2.8) -1.8 072
SCL-90-R score 131 1.6 (0.8) -0.7 138 1.6 (0.7) -0.7 136 1.5 (0.7) -0.6 .035
Current GAF score 131 55.2(9.6) 10.5 138 56.0 (8.9) 10.1 137 55.4(9.8) 7.8 111
MADRS total score 131 11.8 (4.8) -29 138 12.0 (4.6) -14 136 11.9 (4.8) -1.8 .196

*Type III sum of squares analysis of covariance: model =baseline, investigator, therapy.

Versus placebo: P<.05.

Abbreviations: GAF = Global Assessment of Functioning, MADRS = Montgomery-Asberg Depression Rating Scale, OAS-M = Overt Aggression Scale-
Modified, SCL-90-R = Symptom Checklist-90-Revised.
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Table 4. Treatment-Emergent Adverse Events by Treatment
Group (N=451)

Olanzapine  Olanzapine

2.5mg/d, 5-10mg/d, Placebo,
Treatment-Emergent n=150, n=148, n=153, p
Adverse Event n (%) n (%) n (%) Value?
Patients with > 1 treatment- 98 (65.3) 99 (66.9) 93 (60.8) 525

emergent adverse events

Increased appetite 25(16.7)>  35(23.6)° 11(7.2)  <.001
Somnolence 25(167)°  29(19.6)° 10 (6.5) .002
Headache 20 (13.3) 13(8.8)  22(144) 283
Weight increase 12 (8.0)° 28(189°  1(07)  <.001
Insomnia 11(7.3) 11 (7.4) 13 (8.5) 927
Fatigue 10 (6.7) 14(9.5°  4(26) 039
Anxiety 7 (4.7) 7 (4.7) 10 (6.5) 778
Nausea 6 (4.0) 9 (6.1) 8(5.2) 718
Dry mouth 7 (4.7) 11(7.4) 4(2.6) 153
Nasopharyngitis 2(1.3)° 6(41)  10(6.5) 065

?Fisher-Freeman-Halton test.
"Versus placebo: P<.05 (Fisher exact test).

lipoprotein cholesterol (—0.04+0.20 mmol/L vs 0.02+0.23
mmol/L, respectively; P=.040) and fasting triglycerides
(0.21+0.80 mmol/L vs —0.06+0.66 mmol/L, respectively;
P=.014). No significant differences were observed between
treatment groups in the incidence of treatment-emergent
abnormal fasting glucose or fasting lipids at any time during
treatment, although the incidence of treatment-emergent
abnormal body mass index was significantly higher for the
olanzapine 5- to 10-mg/d group relative to the olanzapine
2.5-mg/d and placebo groups (P=.045 and P=.003, respec-
tively) (Table 5). The shift analysis of baseline-to-endpoint
changes in the number of parameters with abnormal values
among the 4 parameters that could be potential indicators
of metabolic dysregulation revealed no significant group
differences (olanzapine 2.5 mg/d vs placebo: P=.494; olan-
zapine 5-10 mg/d vs placebo: P=.120). In the olanzapine
2.5-mg/d group, the number of these parameters with values
that changed from normal at baseline to abnormal at end-
point increased by 1 parameter in 13 patients (12.3%) and
by 2 parameters in 1 patient (<1%), whereas 56 patients
(53.3%) did not change and 35 patients (33.3%) experi-
enced a decrease by =1 parameter. In the olanzapine 5- to
10-mg/d group, 14 patients (13.6%) experienced an increase
by 1 parameter, 1 patient (< 1%) experienced an increase by
2 parameters, 61 patients (59.2%) did not change, and 27
patients (26.2%) experienced a decrease by > 1 parameter. In
the placebo group, 9 patients (8.7%) experienced an increase
by 1 parameter, 54 patients (52.4%) did not change, and 40
patients (38.8%) experienced a decrease by > 1 parameter.
Prolactin and other laboratory values. Mean +SD
baseline-to-endpoint increases in prolactin levels were sig-
nificantly greater for the olanzapine 5- to 10-mg/d group
(9.26£19.2 ug/L) relative to the olanzapine 2.5-mg/d
group (2.25+13.23 ug/L; P=.001) and the placebo group
(0.03+17.35 pg/L; P<.001). The incidence of treatment-
emergent abnormally high levels of prolactin at endpoint was
statistically significantly higher for the olanzapine 2.5-mg/d
group (14.7% [15/102]; P=.007) and the olanzapine 5- to
10-mg/d group (31.5% [35/111]; P<.001) relative to the
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placebo group (3.6% [4/111]) and for the olanzapine 5- to
10-mg/d group relative to the olanzapine 2.5-mg/d group
(P=.006). Mean+SD baseline-to-endpoint changes in
hepatic enzymes were significantly greater for the olan-
zapine 5- to 10-mg/d group relative to the placebo group
(alanine aminotransferase/serum glutamic pyruvic transam-
inase: 6.78+18.07 U/L vs -0.45+9.22 U/L, P<.001; and
y-glutamyltransferase: 2.48 +12.90 U/L vs —0.48 £9.89 U/L,
P=.041). The incidence of treatment-emergent abnormally
high levels of alanine aminotransferase/serum glutamic
pyruvic transaminase at any time was significantly higher for
the olanzapine 5- to 10-mg/d group relative to the placebo
group (5.1% [7/137] vs 0% [0/131]; P=.015).

Electrocardiogram. No significant differences were
observed between treatment groups on any of the elec-
trocardiogram measures. Analysis of potentially clinically
significant changes in QTc intervals did not reveal any sig-
nificant differences between treatment groups.

Extrapyramidal symptoms. No significant group differ-
ences were observed with respect to baseline-to-endpoint
changes in extrapyramidal symptoms.

DISCUSSION

Four main findings have emerged from this study. The
first is that moderate doses (5-10 mg/d) of olanzapine were
more effective than placebo in reducing the overall sever-
ity of borderline psychopathology. This result was found
across multiple analyses, including last-observation-carried-
forward mean change from baseline ZAN-BPD total score,
response rate, and time to response. In contrast, low-dose
olanzapine (2.5 mg/d) did not differ significantly from pla-
cebo on any of these 3 outcomes. However, it should be noted
that there is some evidence that the effect of olanzapine at a
moderate dose may become attenuated over time.

The second major finding is that both low and moderate
doses of olanzapine ameliorated the severity of irritability
and suicidality symptoms to a greater degree than did pla-
cebo. These symptom-specific findings are consistent with
those of prior controlled studies of olanzapine and borderline
personality disorder.>!°-12 These findings are also clinically
important because irritability and suicidality are among
the most problematic symptoms for patients with border-
line personality disorder, their families, and the clinicians
treating them.

The third major finding is that patients treated with low
and moderate doses of olanzapine improved to a greater
extent in various areas of psychosocial functioning rela-
tive to placebo. Both dose levels were superior to placebo
in terms of improved family functioning. Moderate-dose
olanzapine was also superior to placebo in improving work/
school achievement. In addition, low-dose olanzapine im-
proved social functioning significantly more than placebo;
however, the fact that this last finding was not corroborated
with a similar finding at the higher dose suggests that this
finding should be interpreted with caution. Nevertheless,
these psychosocial results are not surprising, as one might
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Table 5. Treatment-Emergent Categorical Changes in Body Mass Index and Glucose and Lipids Parameters®?

Olanzapine 2.5 mg/d Olanzapine 5-10 mg/d Placebo
Baseline  Postbaseline Baseline  Postbaseline Baseline  Postbaseline

Abnormal, Abnormal, Abnormal, Abnormal, Abnormal, Abnormal,
Measure Total N n (%) n (%)° Total N n (%) n (%)° Total N n (%) n (%)°
Body massindex >25 148 68 (45.9) 7(8.8) 144 64 (44.4) 17 (213)% 146  75(51.4) 3(4.2)
High glucose 104 0(0) 1(1.0) 104 2(1.9) 1(1.0) 105 5(4.8) 4(4.0)
Low HDL cholesterol 105  45(42.9) 15 (25.0) 103 55(53.4)  11(22.9) 103 56 (54.4) 12 (25.5)
High LDL cholesterol 100 69 (69.0) 0(0) 101 68 (67.3) 0(0) 102 71 (69.6) 0(0)
High triglycerides 105 32(30.5) 2(2.7) 103 32(3L1) 2(28) 103 29(28.2) 0 (0)

*Approximately 30% of patients had no fasting measures of glucose and lipids at baseline or postbaseline, and could not be included in

these analyses.

bCategorical definitions for changes from normal at baseline to abnormal at any time postbaseline:

Body mass index: baseline <25, postbaseline >25;
Glucose: baseline < 100 mg/dL, postbaseline > 126 mg/dL%;

LDL cholesterol: baseline <100 mg/dL, postbaseline > 160 mg/dL%;

HDL cholesterol (men): baseline >40 mg/dL, postbaseline <40 mg/ dL¥;
HDL cholesterol (women): baseline >50 mg/dL, postbaseline <50 mg/dL?’;

Triglycerides: baseline < 150 mg/dL, postbaseline >200 mg/dL.>”
“Among those who were normal at baseline.
d0lanzapine 5-10 mg/d versus placebo: P=.003.
¢Olanzapine 5-10 mg/d versus olanzapine 2.5 mg/d: P=.045.

Abbreviations: HDL = high-density lipoprotein, LDL =low-density lipoprotein.

expect interpersonal role-related functioning to improve
as the severity of borderline psychopathology declines.
However, the mechanism or mechanisms that underlie this
relationship are not clear.

The fourth major finding is that the adverse events
observed during olanzapine treatment were consistent
with those reported in previous studies of olanzapine in
other patient populations,?®?° as well as those found in the
variable-dose olanzapine-borderline personality disorder
study.!?> Weight gain has been very commonly reported
during treatment with olanzapine. Both olanzapine treat-
ment groups experienced significantly greater mean weight
gain and a higher incidence of weight gain >7% of baseline
relative to the placebo group, with patients in the olanzapine
5- to 10-mg/d group showing greater weight gain than those
in the olanzapine 2.5-mg/d group. In addition, a greater pro-
portion of patients with a baseline body mass index <25 who
received olanzapine 5-10 mg/d gained enough weight to have
a postbaseline body mass index =25 in comparison with the
olanzapine 2.5 mg/d and placebo groups (21% vs 9% and 4%,
respectively). It should be noted that over 40% of the patients
in each group were overweight at baseline. No significant
differences were observed between treatment groups in the
incidence of treatment-emergent abnormal fasting glucose or
lipids at any time during treatment. Again, it should be noted
that over 60% of those in each group had high low-density
lipoprotein cholesterol at baseline, over 40% had low high-
density lipoprotein cholesterol, = 30% had high triglycerides,
and over 10% had elevated glucose levels at baseline. A large
proportion of patients (=32%) experienced decreases in the
total number of abnormal parameters that may be associated
with metabolic dysregulation, which may be due in part to
participation in the structured clinical trial environment.

A risk-benefit ratio or likelihood of help or harm derived
from the number-needed-to-harm and number-needed-to-
treat estimates for >7% weight gain and treatment response
(olanzapine 5-10 mg/d: 3.88/6.20=0.63) suggests that,
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although the probability of responding modestly is good,
the probability of gaining weight is even greater. Given this
finding, patients with borderline personality disorder and
their prescribing physicians would be well advised to dis-
cuss the potential efficacy benefits of olanzapine relative to
the potential risks of weight gain. Further, although no sig-
nificant differences were observed between treatment groups
with regard to glucose or lipids, close monitoring of these
metabolic parameters in addition to changes in weight is rec-
ommended during treatment with olanzapine.

A number of limitations to the study should be noted.
First, this study employed particularly stringent exclusion
criteria. While borderline patients meeting criteria for psy-
chotic disorders, bipolar disorder, and current depression
have routinely been excluded from pharmacotherapy trials,
the current study also excluded patients meeting current cri-
teria for posttraumatic stress disorder, panic disorder, and
obsessive-compulsive disorder, as well as odd cluster Axis
IT disorders, to focus results more clearly on any changes
to borderline personality disorder and not some underlying
comorbid disorder. However, in reality, many patients with
borderline personality disorder do suffer from comorbid
disorders. Thus, the results of this study may not generalize
to patients with these concomitant disorders. Second, this
study was limited to current outpatients. Along these lines,
it should also be noted that surprisingly few of the patients in
the study were receiving concomitant psychotherapy (n=10).
Third, while over 60% of each study group completed the
trial, the 30%-39% dropout rates that were found limit the
confidence that we can place in our findings. Specifically,
incomplete data pose concerns about potential selection bias.
Although selection bias cannot be ruled out, we note that the
dropout rates were comparable across study groups. Fourth,
the issue of treatment resistance was not assessed in the cur-
rent study. Recent research has shown that younger age (less
than 26 years) is one of the best predictors of a faster time to
remission of borderline personality disorder,*® while older
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age may be associated with greater treatment resistance.
Mean age of the patients in the current study was 33 years.

The present findings should be considered alongside
those from a second study, conducted in parallel, comparing
variably dosed olanzapine (2.5-20 mg/d) with placebo.!> No
significant differences were observed between the treatment
groups in mean change from baseline to last-observation-
carried-forward endpoint in ZAN-BPD total score or in
the percentage who experienced at least a 50% decline in
their ZAN-BPD total score. However, time to reach the > 50%
response criterion was statistically significantly shorter for pa-
tients treated with olanzapine relative to placebo. In addition,
mean last-observation-carried-forward improvements from
baseline to endpoint were statistically significantly greater
for olanzapine-treated than for placebo-treated patients on
ZAN-BPD intense anger, OAS-M irritability, Sheehan family
life, and SCL-90-R hostility scores.

The reasons for these between-study differences on our
primary outcome are unclear. However, the authors of the
variably dosed study'? speculated that, when given the flex-
ible dosing option, the investigators may not have increased
doses sufficiently to achieve optimal efficacy. Results from
the present study would appear to lend some support to that
hypothesis in that the 2.5-mg/d dose was less effective than
the 5- to 10-mg/d dose. Thus, future studies might use a
starting dose of 5 mg/d or, if starting at 2.5 mg/d, ensure titra-
tion to at least 5 mg/d. Nevertheless, both studies found that
olanzapine was modestly superior to placebo in decreasing
anger and irritability and improving functioning as a fam-
ily member, and, regardless of dose group, mean ZAN-BPD
total scores indicated mild symptom severity at 12 weeks
of treatment.

Taken together, the results of this study suggest that olan-
zapine 5-10 mg/d may be a modestly effective tool in the
treatment of overall borderline psychopathology. These re-
sults also suggest that the types of adverse events observed
in those patients treated with olanzapine, particularly weight
gain, appeared similar to those seen previously in other diag-
nostic groups treated with olanzapine.
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