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Long-Term Weight Gain in Patients Treated With
Open-Label Olanzapine in Combination With Fluoxetine

for Major Depressive Disorder

Scott W. Andersen, M.S.; David B. Clemow, Ph.D.; and Sara A. Corya, M.D.

Objective: Patients with major depressive
disorder (MDD) treated with olanzapine in com-
bination with fluoxetine (OFC) demonstrate ro-
bust improvement in their depressive symptoms.
Treatment with olanzapine may impact a patient’s
weight; thus, long-term weight gain and potential
predictors (e.g., age and gender) and correlates
(e.g., cholesterol and glucose levels) of weight
gain were investigated in OFC-treated patients
with MDD.

Method: Outpatients who met the Diagnostic
and Statistical Manual of Mental Disorders,
Fourth Edition, diagnostic criteria for MDD were
included (N = 549) in the current analyses of this
76-week, open-label study (February 2000 to July
2002). Maximum, endpoint, and potentially clini-
cally significant (PCS; ≥ 7% increase from base-
line) weight gain; time to PCS weight gain; and
predictors and correlates of weight change were
assessed. Patients were treated once daily with
oral olanzapine (6, 12, or 18 mg) plus fluoxetine
(25, 50, or 75 mg) capsules. Statistical signifi-
cance for all tests was based upon p ≤ .05.

Results: Mean baseline-to-endpoint weight
change was 5.6 ± 6.6 kg (12.3 ± 14.6 lb). Weight
gain plateaued by 52 weeks. Fifty-six percent of
patients met criteria for PCS weight gain by 76
weeks, and the median time to PCS weight gain
was 16 weeks. Low baseline body mass index
(BMI), female gender, younger age, and increased
fluoxetine dose were predictors of weight gain;
olanzapine dose was not. Patients with early
(≤ 6 weeks) rapid PCS weight gain were 4.6 times
more likely to gain substantial (≥ 15%) weight
long-term (weeks 7–76). Changes to endpoint
in total cholesterol and systolic blood pressure
values were positively correlated with weight
change.

Conclusion: Long-term (76 weeks) OFC
treatment may lead to a large percentage (56%)
of patients meeting criteria for PCS weight gain
(≥ 7%). The risk of weight gain may be signifi-
cantly increased for OFC-treated patients who
have a low BMI or who are female, younger, or
taking high-dose fluoxetine. It is important that
prescribers balance the risk of weight gain with
the benefit of treatment for individual patients
with depression.
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ome patients who receive treatment with antipsy-
chotics, including the atypical antipsychotic olanza-S

pine, commonly gain weight.1,2 Observations of weight
gain of 1.2 to 11.9 kg have been reported in double-blind,
controlled clinical trials examining olanzapine.3–9 Long-
term trial data may be more meaningful than short-term
data because patients with psychiatric disorders often re-
quire maintenance therapy to prevent relapse. Examina-
tion of long-term effects (up to 3 years) of olanzapine on
body weight has demonstrated a mean weight change for
olanzapine-treated patients of 6.3 kg, with approximately
26% of patients losing or gaining no weight, 44% gaining
> 0 to 10 kg, 22% gaining > 10 to 20 kg, and 9% gaining
> 20 kg.10,11

For patients with major depressive disorder (MDD),
olanzapine in combination with fluoxetine (OFC) treat-
ment has demonstrated sustained improvements in de-
pressive symptoms and a safety profile similar to that of
its components.12 Mean Montgomery-Asberg Depression
Rating Scale (MADRS; primary efficacy measure) total
scores decreased 11, 18, and 22 points from baseline after
1, 8, and 76 weeks of treatment, respectively. Response
(62%) and remission (56%) rates were high. The relapse
rate was low (15%).12

In a recent study of patients with borderline personal-
ity disorder, OFC-treated patients gained statistically sig-
nificantly less weight than olanzapine-treated patients.13

Fluoxetine treatment has led to a 52-week statistically
significant weight loss (5.8 kg) in patients with type 2
diabetes mellitus,14 and fluoxetine has been shown to be
an effective anorexic agent in obese subjects.15,16 How-
ever, data from 2 OFC studies suggest that treatment with
fluoxetine did not prevent treatment-emergent weight
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gain in patients treated with olanzapine.12,17 In these stud-
ies, and in comparisons of data from other studies,10,12,17,18

mean weight change in OFC-treated patients was similar
to that observed in olanzapine-treated patients.

Patients with psychiatric disorders, regardless of anti-
psychotic treatment, have an increased risk for weight
gain19,20 and a greater prevalence of being overweight or
obese than individuals without a psychiatric disorder.21,22

Weight gain during treatment with psychotropic agents
can lead to poor self-esteem, social withdrawal, and poor
treatment compliance.23 Moreover, increased weight is
considered one of the risk factors for glucose dysregu-
lation, type 2 diabetes mellitus, hypertension, and dys-
lipidemia.24,25 The current analyses were conducted to
examine weight change (including predictors of weight
gain) in OFC-treated patients with MDD to provide
information that may help physicians make risk-benefit
decisions (weight gain vs. efficacy) regarding OFC
treatment.

METHOD

Subjects
A total of 651 patients who met diagnostic criteria

for MDD according to the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV),
entered the study. The Structured Clinical Interview
for DSM-IV Axis I Disorders (SCID-I), Clinician Version
(SCID-CV),26 and the MDD specifiers in the SCID-I,
Research Version,27 confirmed the diagnosis of MDD.
Patients were also required to have a Clinical Global
Impressions-Severity of Illness scale28 score of ≥ 3. At the
end of the screening period, 560 patients continued to
meet inclusion criteria and were enrolled in the study
(study code F1D-MC-HGIP). Patients were included
(549 of 560) in the current weight analyses if they had
at least 1 acceptable dose of OFC (olanzapine/fluoxetine:
6/25, 6/50, 6/75, 12/25, 12/50, 12/75, 18/25, 18/50, or
18/75 mg/day), had a baseline weight assessment, and
had at least 1 postbaseline weight assessment. All patients
were aged 18 years or older and had signed a written in-
formed consent form prior to participating in the study.
Pregnant or lactating women were excluded. Ethics com-
mittees at each site, in accordance with the Declaration
of Helsinki, approved the protocol. Potential treatment-
emergent adverse events were explained to patients.

A large number of patients (144 of 549, 26.2%) were
considered to have treatment-resistant depression (TRD),
as determined by individual investigators on the basis
of patient history of treatment failure with at least 2 dif-
ferent classes of antidepressant.12 Treatment-resistant de-
pression was a variable tested for effect (risk) on weight
change and was found not to be statistically significant
(p = .800). Therefore, analyses differentiating TRD from
non-TRD patients were excluded.

Study Design
This 76-week, open-label trial was conducted at 40

outpatient investigative sites in the United States, Canada,
Australia, Italy, Belgium, Poland, and Turkey. The start-
ing dose was 6 mg of olanzapine in combination with 25
mg of fluoxetine. Thereafter, the dose could be adjusted,
according to the investigator’s clinical judgment, within a
dose range of olanzapine 6, 12, or 18 mg/day in combina-
tion with fluoxetine 25, 50, or 75 mg/day. Olanzapine and
fluoxetine were administered as separate capsules, taken
together once daily in the evening. Data were collected
from February 2000 to July 2002. In general, concomitant
medications with primarily central nervous system activ-
ity were not allowed.

Assessment
Weight and other vital signs were assessed at every

visit (weeks 0.5, 1, 2, 3, 4, 6, 8, 10, 12, 16, 20, 24, 28, 32,
36, 40, 44, 52, 60, 68, and 76). Laboratory assessments
were performed at baseline and at weeks 12, 24, 36, 52,
68, and 76 or upon early discontinuation. Spontaneously
reported adverse events were recorded at every visit.

Statistical Methods
SAS version 8.2 (SAS Institute, Cary, N.C.) was used

for all statistical analyses. In analyses of laboratory
analytes and blood pressure measures, only patients with
a baseline and at least 1 postbaseline measure were in-
cluded. Endpoint refers to a patient’s endpoint (i.e., the
time at which the patient discontinued or completed the
study). All hypotheses were tested at a 2-tailed signifi-
cance level of p ≤ .05.

Graphs of postbaseline weight measurements were
created using observed cases (OCs). With the OC anal-
yses, only patients with a weight observed at a given visit
contributed to the mean weight change at that visit.
Additionally, a likelihood-based mixed-model repeated-
measures (MMRM) analysis was performed. For patients
who discontinued prior to study end, the MMRM analysis
modeled each patient’s weight at each visit after discon-
tinuation, contributing data to the mean weight change
values at subsequent study visits. The linear model for
the MMRM analysis included terms for the investigator
and time in study and assumed an unstructured variance-
covariance matrix. Mixed-model repeated-measures find-
ings were similar to those of OCs (Figure 1); thus, for
simplification, discussion focuses on the OC results.

An analysis-of-variance model evaluated changes in
weight from baseline to maximum postbaseline weight.
Multivariate logistic regression, using a stepwise ap-
proach, was used to identify significant predictors of
weight change and potentially clinically significant (PCS)
weight gain. Potentially clinically significant weight gain
was defined as a ≥ 7% increase from baseline.8,29,30 A
Kaplan-Meier plot assessed time to PCS weight gain. The
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Cox proportional hazards model was used to determine
whether early rapid weight gain was a predictor of sub-
stantial long-term weight gain. Early rapid weight gain
was defined as a ≥ 7% increase from baseline within the
first 6 weeks of treatment. Substantial long-term weight
gain was defined as a ≥ 15% gain from baseline through-
out the remainder of the study (weeks 7–76), using the
same baseline (visits 1–2) for each category. Categorical
data were evaluated with the Fisher exact test.

A treatment-emergent PCS increase in nonfasting (ran-
dom) glucose level was defined as a baseline result less
than 140 mg/dL that increased to at least 200 mg/dL post-
baseline.31 A treatment-emergent PCS increase in total
cholesterol level was defined as a baseline result less than
200 mg/dL that increased to at least 240 mg/dL.32

Each patient was assigned to a dose group on the basis
of their modal dose. The modal dose for each patient
was calculated after deleting all but acceptable, protocol-
defined OFC doses (6/25, 6/50, 6/75, 12/25, 12/50, 12/75,
18/25, 18/50, and 18/75 mg of olanzapine in combination
with fluoxetine). In the event that more than 1 dose was
most frequently used for a patient, the highest dose was
selected.

RESULTS

Table 1 summarizes patient demographics and baseline
illness characteristics. At baseline, 95% of patients had a

MADRS total score of ≥ 19, denoting at least a moderate
severity of illness. Fifty percent of patients had a base-
line MADRS total score of ≥ 32. Among the patient
population, 86.5% were antipsychotic-naive.

Table 2 provides a patient distribution by modal dose
taken during the study. A large proportion of patients
had a modal dose that was the lowest available olanza-
pine dose (6 mg/day, 79.0% of patients) given in combi-
nation with their fluoxetine treatment. In combination
with 6 mg/day of olanzapine, the most commonly pro-
vided fluoxetine dose was the lowest dose available
(25 mg/day, 39.9% of patients). In combination with
6 mg/day of olanzapine, 39.1% of patients had a modal
dose of either 50 or 75 mg/day of fluoxetine.

The cumulative patient study discontinuation rate for
any reason was 30.8% at 12 weeks, 47.9% at 24 weeks,
67.8% at 52 weeks, and 74.0% at 76 weeks. The cumula-
tive patient study discontinuation rate due to adverse
events was 12.9% at 12 weeks, 18.9% at 24 weeks,
23.9% at 52 weeks, and 24.8% at 76 weeks. Table 3 sum-
marizes the incidence of the reasons for discontinuation
across the entire 76-week study. Weight gain was the
most common adverse event reported as reason for dis-
continuation (8.2% of the total study patients). Three
patients (0.6%) discontinued due to hyperglycemia or
diabetes (Table 3). Two of these patients had diabetes
mellitus at baseline and baseline glucose values of
> 200 mg/dL.

Table 1. Demographic and Baseline Illness Characteristics of
549 Outpatients With Major Depressive Disorder
Variable Mean (incidence) SD Median

Age, y 43.2 12.1 43.6
Women, % (66.7) NA NA
White, % (89.4) NA NA
Antipsychotic-naive, % (86.5) NA NA
Weight, kg 79.8 21.9 76.0
Body mass index, kg/m2 28.3 7.1 27.3
MADRS total score 31.7 7.1 32.0
Abbreviations: MADRS = Montgomery-Asberg Depression Rating

Scale, NA = not applicable.

Table 2. Distribution of Olanzapine in Combination
With Fluoxetine Dosing in 549 Outpatients With
Major Depressive Disorder
Dose, mg/da N %

6/25 219 39.9
6/50 138 25.1
6/75 77 14.0
12/25 13 2.4
12/50 28 5.1
12/75 42 7.7
18/25 2 0.4
18/50 8 1.5
18/75 22 4.0
aOlanzapine dose (numerator) in combination with fluoxetine dose

(denominator).

Figure 1. Mean Weight Change From Baseline Over Time by
Modal Fluoxetine Dose Among Outpatients With Major
Depressive Disordera

aMeans in the main figure are based upon observed cases (e.g., only
patients with a weight observed at 76 weeks contributed to the mean
weight change at 76 weeks). Observed-case results without breaking
out by fluoxetine dose are presented in the inset figure along with a
likelihood-based MMRM analysis, in which the weight of a patient
who discontinued prior to study endpoint contributed to subsequent
study visit mean weight change values (see the Statistical Methods
section).

Abbreviations: FLX 25 = fluoxetine 25 mg/d, FLX 50 = fluoxetine 50
mg/d, FLX 75 = fluoxetine 75 mg/d, MMRM = mixed-model
repeated measures.
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Table 4 presents mean weight change from baseline to
endpoint for the 549 patients included in the analyses. Of
these 549 patients, 56% gained ≥ 7% of their baseline
weight, a threshold frequently used to define PCS weight
gain.8,29,30 Mean baseline-to-endpoint weight change was
5.6 ± 6.6 kg (12.3 ± 14.6 lb). Mean baseline-to-maximum
weight change was 7.5 ± 6.1 kg (16.5 ± 13.4 lb). Figure 1
displays the mean weight change from baseline in patients
over the course of the 76-week study. Since olanzapine
dose was not a predictor of weight change, and fluoxetine
dose was a statistically significant predictor of weight
change (Table 5; only statistically significant predictors
are included in the table because of the stepwise statistical
approach), Figure 1 displays mean weight change by
modal fluoxetine dose. For completeness, the overall
weight gain data are displayed in the Figure 1 inset using
both OC and MMRM methodology.

Figure 1 suggests that, while weight gain generally
plateaued for patients treated with 25 or 50 mg/day of
fluoxetine during weeks 52 to 76, some patients treated
with 75 mg/day of fluoxetine appeared to continue to gain
weight after 52 weeks of exposure. The percentages of
patients with PCS weight gain were 48%, 62%, and 62%
for the 25-, 50-, and 75-mg fluoxetine groups, respec-
tively. The apparent trend of continued weight gain after
52 weeks for patients in the 75-mg group was not due to
individual outliers or dropout of low weight gain patients.

Figure 2 presents the number of patients remaining in
the study over time by fluoxetine dose. Across all patients
and doses, there were no statistically significant weight
change differences between time points after 52 weeks
(p > .10 for all comparisons), suggesting that, on average,
weight gain plateaued by week 52 (Figure 1).

On the basis of Kaplan-Meier modeling for the current
study population, an estimated 25% of all patients in the
study (dose groups combined) would have PCS weight
gain after 8 weeks, and an estimated 75% of patients
would have PCS weight gain if they all continued to the

Table 3. Reasons for Study Discontinuation Among 549
Outpatients With Major Depressive Disorder
Variable N %

Adverse event totala 136 24.8
Weight gain 45 8.2
Hyperglycemia 2 0.4
Diabetes mellitus 1 0.2
Other adverse event 88 16.0

Otherb 270 49.2
Total 406 74.0
aAny Medical Dictionary for Regulatory Activities (MedDRA)-

preferred event term (MedDRA MSSO, Reston, Va., Version 7.0) for
which at least 1 patient had an occurrence and which is related to a
risk factor for metabolic syndrome (obesity, triglycerides, high-
density lipoprotein cholesterol, lipids, blood pressure, glucose,
metabolic disturbances, and insulin alterations) is listed as a
subcategory under the “Adverse event total” category. All other
adverse events are summarized under the subcategory “Other
adverse event.”

bAll non-adverse event–related reasons for discontinuation are
summarized within the “Other” category and include lack of
efficacy, lost to follow-up, patient/physician decision, protocol
violation, satisfactory response, and sponsor decision.

Table 4. Mean and Median Change From Baseline to
Endpoint for Weight, Nonfasting Glucose, Total Cholesterol,
and Blood Pressure Values Among Outpatients With
Major Depressive Disorder

Median Change to

Change to Endpoint

Variablea N Endpoint Mean SD

Weight, kgb 549 5.0 5.6 6.6
Nonfasting blood glucose, mg/dL 487 3.0 7.4 34.9
Total cholesterol, mg/dL 488 9.8 12.7 34.3
DBP (supine), mm Hg 549 0.0 0.9 10.4
DBP (standing), mm Hg 549 0.0 0.5 10.5
SBP (supine), mm Hg 549 0.0 1.3 14.7
SBP (standing), mm Hg 549 0.0 0.1 15.6
aOverall within-group endpoint weight, nonfasting blood glucose, and

total cholesterol changes were statistically significant (p < .0001).
bWeight change in pounds: median change (11.0 lb), mean ± SD

change to endpoint (12.3 ± 14.6 lb).
Abbreviations: DBP = diastolic blood pressure, SBP = systolic blood

pressure.

Table 5. Predictors of Weight Change With Olanzapine
in Combination With Fluoxetine Treatment Among
Outpatients With Major Depressive Disorder
Variable (N = 548)a Estimateb,c SE p Valuec ORd

Endpoint weight changee

Baseline BMI, kg/m2 –0.083 0.037 .0262 NA
Gender (female) 1.191 0.557 .0329 NA
Age, y –0.051 0.022 .0179 NA
Fluoxetine dose, mg/d 0.048 0.013 .0003 NA

Variable (N = 549)
PCS weight gaine,f

Baseline BMI, kg/m2 –0.070 0.014 .0001 0.933
Gender (female) 0.241 0.097 .0126 1.619
Age, y –0.017 0.008 .0298 0.983
Fluoxetine dose, mg/d 0.017 0.005 .0002 1.017
Race (non-white) –0.352 0.151 .0202 0.495

aOne patient was not included in the predictor modeling for the
endpoint weight change variable because her weight gain of 60.8 kg
(134 lb) was an extreme outlying observation that exerted an
excessive (statistically inappropriate) influence on the model
parameter estimates and their statistical significance.

bEstimate is the mathematical weighting of each variable in the
regression model.

cp < .05 suggests that the variable is a predictor of weight change.
Negative estimates suggest that, as the variable increases, the
likelihood of weight gain (PCS weight gain) decreases; positive
estimates suggest that, as the variable increases, the likelihood of
weight gain (PCS weight gain) increases.

dThe OR provides the odds that PCS weight gain will occur for each
unit increase in the variable. ORs are not applicable for endpoint
weight change because it is a continuous variable.

eAs part of the stepwise methodology for these analyses, the following
independent variables were dropped from the full model, as their p
values were > .1 (not statistically significant predictors of weight
change): endpoint weight change: race (non-white), olanzapine dose
(mg/d), baseline MADRS total score, and antipsychotic-naive
designation; PCS weight gain: olanzapine dose (mg/d), baseline
MADRS total score, and antipsychotic-naive designation.

fPCS weight gain is a ≥ 7% increase from baseline.
Abbreviations: BMI = body mass index, MADRS = Montgomery-

Asberg Depression Rating Scale, NA = not applicable, OR = odds
ratio, PCS = potentially clinically significant.
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end of the study (Figure 3). For those patients with PCS
weight gain, it took, on average, an estimated 16 weeks to
gain the PCS weight (i.e., the median time to PCS weight
gain was 16 weeks).

For patients taking OFC, several variables were exam-
ined as potential predictors of endpoint weight change:
baseline body mass index (BMI), gender, age, fluoxetine
dose, race, olanzapine dose, baseline MADRS total score,
and antipsychotic-naive status. Of these variables, BMI,

gender, age, and fluoxetine dose were statistically signifi-
cant predictors of weight change (Table 5). The findings
suggest that greater weight gain was experienced in pa-
tients who had lower baseline BMIs or who were younger
or taking higher doses of fluoxetine. Women gained more
weight than men.

For the logistic regression analysis, statistically sig-
nificant predictors of PCS weight gain were baseline
BMI, gender, age, fluoxetine dose, and race; patients with
low baseline BMIs who were younger, female, white, or
taking a higher fluoxetine dose were at greater risk of PCS
weight gain (Table 5). On the basis of the odds ratios, as
baseline BMI increased by 1 unit (kg/m2), the likelihood
of PCS weight gain declined by 6.7%. For each year in-
crease in age, the likelihood of PCS weight gain declined
by 1.7%. In contrast, for each 1-mg/day increase in fluox-
etine dose, the likelihood of PCS weight gain increased
by 1.7%, which would be a 42.5% increase in likelihood
for a 25-mg/day increase in fluoxetine dose. Women and
whites had a 61.9% and 49.5% greater risk of PCS weight
gain than men and non-whites, respectively.

Among the study patients, 99 (22%) of 456 rapidly
gained a PCS amount of weight (≥ 7% gain from baseline
during the first 6 weeks of treatment); the sample size for
this analysis was reduced from 549 because the analysis
required both a baseline weight and a postbaseline weight
at week 7 or later. A statistically significantly greater per-
centage of patients with early rapid PCS weight gain ex-
perienced substantial long-term weight gain (≥ 15% gain
from baseline throughout weeks 7 to 76 of the study)
compared with patients with no early PCS weight gain
(58% vs. 18%; p < .0001). Figure 4 summarizes mean
weight change for patients with and without rapid weight
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Figure 3. Estimated Time to Potentially Clinically Significant
(PCS) Weight Gain Among Outpatients With Major
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Abbreviations: FLX 25 = fluoxetine 25 mg/d, FLX 50 = fluoxetine 50
mg/d, FLX 75 = fluoxetine 75 mg/d.
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gain. Patients who exhibited PCS weight gain in the first
6 weeks were 4.6 times more likely to exhibit substantial
weight gain over the subsequent 70 weeks (p < .0001).

Table 4 summarizes mean and median changes
from baseline to endpoint for weight, nonfasting blood
glucose, total cholesterol, and blood pressure values.
Correlation analyses for endpoint change in weight com-
pared to total cholesterol (N = 488), nonfasting glucose
(N = 487), and blood pressure (N = 549) values demon-
strated that,  unlike random glucose level, which was not
significantly correlated with weight change, increased to-
tal cholesterol level (p < .0001, r = 0.18) was positively
correlated with weight gain. While increased systolic
blood pressure (supine; p = .0002, r = 0.16) was posi-
tively correlated with weight gain, there was no statisti-
cally significant correlation with diastolic blood pressure.
The systolic blood pressure versus weight change correla-
tion was low (standing; 0.14), and the mean ± SD change
in endpoint systolic blood pressure was only 0.1 ± 15.6
mm Hg (standing).

Endpoint analyses of treatment-emergent PCS change
in weight and levels of cholesterol and nonfasting glucose
suggest that there was no correlation between either PCS
weight gain and PCS total cholesterol levels or PCS
weight gain and PCS random glucose levels. Similar inci-
dences of PCS cholesterol levels were observed in pa-
tients without PCS weight gain (4.9%) as in patients with
PCS weight gain (8.2%; p = .44). Similar incidences of
PCS nonfasting glucose levels were observed in patients
without PCS weight gain (2.2%) as in patients with PCS
weight gain (1.1%; p = .45).

DISCUSSION

Time Course, Predictors,
and Correlates of Weight Change

The mechanism(s) of how weight gain may occur
during olanzapine treatment is unknown, although some
hypotheses have been speculated: direct effect on central
serotonergic (particularly via 5-HT2C receptors) or hista-
minergic systems or indirect effect via reproductive hor-
mones, triglycerides, leptin, corticosterone, prolactin, or
ghrelin, which may contribute to weight regulation path-
ways.1 Although underlying mechanisms are not well un-
derstood, weight gain while on olanzapine treatment is
beginning to be characterized. Data from previous long-
term olanzapine studies demonstrated that weight gain
during olanzapine treatment was most rapid in the initial
12 to 15 weeks of treatment and then plateaued after
approximately 39 weeks, with weight remaining stable
thereafter.9–11 Current findings suggest that, with OFC,
weight gain most rapidly increased in the first 15 weeks,
but did not plateau until approximately 52 weeks of treat-
ment, particularly in those patients who were taking high-
dose fluoxetine. Importantly, risk of substantial weight

gain is greatly reduced among patients who do not exhibit
PCS weight gain in the first 6 weeks.

Findings from the current study of OFC treatment and
multiple studies examining olanzapine treatment strongly
support that weight gain is not olanzapine dose depen-
dent10,11,33–35 and that low baseline BMI is a statistically
significant predictor for weight gain.1,10,11,33,35,36 Addition-
ally, early rapid weight gain in OFC-treated patients
statistically significantly increased the likelihood of sub-
stantial long-term weight gain, which has also been ob-
served for olanzapine monotherapy.10 The finding in this
study that race was not predictive of weight gain is in con-
trast to an earlier study of olanzapine monotherapy33 that
found race to be a statistically significant predictor for
weight gain. Among the olanzapine studies cited above
(with some variance of degree), younger age, better clini-
cal response, increased appetite, male gender, and non-
white race were statistically significant predictors of in-
creases in weight for olanzapine-treated patients. Among
the olanzapine studies examining predictors of treatment-
emergent weight gain, some differences in findings oc-
curred. These differential findings may be due to differ-
ences in treatment groups (size and patient makeup),
study design and duration, or whether fluoxetine was
added to olanzapine treatment.

In support of current observations, no statistically sig-
nificant correlation between treatment-emergent weight
change in patients taking olanzapine and change in blood
glucose levels,10,37 including fasting glucose levels,38 was
observed in other studies. Although triglyceride levels
were not assessed in this study, total cholesterol levels
were measured. There was a statistically significant posi-
tive correlation between changes in endpoint weight and
changes in endpoint total cholesterol levels, which has
been observed with olanzapine treatment in another
study.37 However, the correlation was low (0.18). Addi-
tionally, in another study, increases in body weight in pa-
tients treated with olanzapine were not statistically sig-
nificantly correlated with increases in cholesterol levels.2

Thus, although increases in total cholesterol levels have
been seen in patients treated with olanzapine, weight gain
was not always positively correlated with such increases.
Nevertheless, increasing weight should alert the physician
to the possibility of elevations in cholesterol levels.

The current data suggest that some OFC-treated pa-
tients, depending on risk factors, may have an increased
need for a weight management program. If weight gain is
a concern, changing the olanzapine dose is unlikely to
have an effect, while lowering the fluoxetine dose may be
beneficial.

Benefit-Risk Assessment
Unsuccessfully treated MDD (including patients who

respond to treatment but are not in remission) is asso-
ciated with extensive social and economic costs that
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include loss of function and quality of life, lost work pro-
ductivity, and increased use of health services.39,40 These
costs are particularly high in cases of TRD.41,42 Moreover,
unsuccessfully treated depression is associated with sui-
cidality.43 Worldwide, of the approximately 1 million sui-
cides per year, approximately 60% occur during a depres-
sive mood disorder.43 These observations highlight the
importance of successful treatment of depression.

Olanzapine in combination with fluoxetine has been
demonstrated to be efficacious for TRD,12,18 bipolar dis-
order,17 and borderline personality disorder,13 but is cur-
rently approved to treat only depressive episodes associ-
ated with bipolar disorder. During a small, double-blind
study, depressed patients who received OFC showed statis-
tically significantly greater symptom improvement within
a week of treatment compared with depressed patients who
received olanzapine or fluoxetine monotherapy.18 More-
over, during a large open-label study, a 67.7% reduction in
symptomatology was maintained for up to 76 weeks in de-
pressed patients.12 A large proportion of these patients had
well-controlled symptomatology on the lowest dose (25
mg) of fluoxetine in combination with olanzapine;12 there-
fore, the potential increased risk of weight gain with high-
dose fluoxetine would not be a factor for these patients.

Behavioral interventions, such as diet and exercise,
have been demonstrated to have a positive effect on pre-
venting or reducing weight gain in patients with mental
illness who are taking olanzapine.44–47 For example, edu-
cation classes focused on nutrition, exercise, and healthy
living led to statistically significant differences in mean
weight change in patients with schizophrenia or schizo-
affective disorder treated with olanzapine for 6 months
versus those treated with olanzapine without the education
class (0.06-lb loss vs. 9.57-lb gain, respectively).45 In an-
other study of olanzapine, which also included other atypi-
cal antipsychotics, the mean weight change after 12 weeks
was a 6.4-lb gain for patients without and a 6.0-lb loss
for patients with behavioral intervention.47 Thus, for many
patients taking olanzapine, behavioral intervention may
attenuate treatment-emergent weight change.

Pharmacologic intervention may be an alternate method
for weight control. The novel anticonvulsant topiramate
added to olanzapine in bipolar patients controlled weight
gain without loss of efficacy.48 The H2 antagonist nizati-
dine also may be associated with weight reduction without
loss of efficacy in patients treated with olanzapine,49,50 al-
though this may not hold true for long-term treatment.51

Other drugs, such as metformin,52 amantadine,53,54 and
reboxetine,55 have demonstrated attenuation of treatment-
emergent weight change in patients taking olanzapine. Al-
though none of these treatments have been evaluated in
OFC-treated patients, if OFC is efficacious in a patient
who is gaining weight, and behavioral interventions have
failed, pharmacologic intervention may be an option to
help with weight control.

Although treatment-emergent adverse events such as
weight gain can lead to compliance issues, efficacy also
has an impact on treatment compliance. A study of atti-
tudes toward weight gain associated with medication
found that patients would be willing to gain 5.7 kg (12.6
lb; likely an underestimation based upon study limita-
tions) for treatment of a serious psychiatric condition.56

This finding may explain the relatively low incidence
(8.2%) of discontinuation due to weight gain in the cur-
rent long-term study, which had a mean maximum weight
change of 7.5 kg and a relatively large percentage of pa-
tients with PCS weight gain. This finding suggests that
some weight gain, if it could not be controlled by behav-
ioral or pharmacologic intervention, would be acceptable
to some patients and physicians if the efficacy benefits
were evident. Overall, the benefits of symptom control
may outweigh the risks of weight gain. Since weight gain
can lead to health problems, the patient and physician
should make decisions on the basis of both potential ben-
efits and risks.

Limitations of Data
There are limitations to stating that low BMI is a

predictor of PCS weight gain, since PCS weight gain is
based upon gaining a percentage of baseline weight, and
patients with lower baseline weight need to gain less
weight to reach this threshold (e.g., a patient weighing 50
kg would need to gain 3.5 kg, while a patient weighing
100 kg would need to gain 7 kg). Mean baseline BMI for
the current population was 28.3 kg/m2; thus, these patients
were generally considered overweight.

The study is limited by the lack of controls that would
allow comparisons to be made, although the open-label
design adds the benefit that it closely mirrors typical clini-
cal practice. A further limitation is that the current study
design did not incorporate fixed doses. Therefore, patients
could be exposed to higher fluoxetine doses after their ini-
tial 25-mg dose, and modal doses were used for the pur-
pose of retrospectively grouping patients. Thus, patients
in the 25-mg group may have been exposed to 25 mg of
fluoxetine longer than patients in the 75-mg group were
exposed to 75 mg of fluoxetine, and a patient within a
dose group could have been exposed longer to that dose
than someone else in the same dose group. Despite this
limitation, the OC data, which at a given time point only
examine patients with the same length of overall study
drug exposure, suggest that study completers gained more
weight in the 75-mg group compared to the other dose
groups (Figure 1).

Since modal dose was used to group patients, dropout
rates (Figure 2) for patients in the 50- and 75-mg dose
groups would not register early in the study because the
groups comprised people who remained in the study long
enough to be included in the higher dose groups. That is,
the patients received the higher dose for more days than
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they received the 25-mg starting dose. Thus, though
Figure 2 appears to show a greater early dropout rate for
the patients in the 25-mg group, this is simply a result of
the method used to group the patients. Although the over-
all dropout rates were 31% at 12 weeks and 74% at 76
weeks, these are not unusual rates for these lengths of
time in a study of MDD, particularly with a significant
proportion of TRD patients.57,58

Random glucose levels were collected for assessment
of potential glucose dysregulation, which is a less accu-
rate method than collecting fasting glucose levels. Thus,
maximum increase in glucose values should be inter-
preted with caution. An additional limitation of this study
is the lack of data on triglyceride levels. As triglyceride
levels were not collected for this patient population, any
correlation with weight change cannot be assessed.

CONCLUSION

Comparing olanzapine with OFC clinical trial data
demonstrates that weight gain is not statistically signifi-
cantly different between olanzapine- and OFC-treated pa-
tients.59 High-dose fluoxetine in combination with olanza-
pine may increase the likelihood of weight gain in some
patients. Weight gain most rapidly increased in the first 15
weeks of treatment, and rapid early weight gain increased
the likelihood of long-term substantial weight gain. While
there is potential for weight gain with OFC treatment,
findings to date indicate that OFC provides robust, rapid,
and sustained symptom control for depressed patients.
The potential benefits for a patient with depression may
outweigh any weight gain risk, particularly if a behavioral
weight intervention program can be maintained. When
prescribing OFC, it is important that physicians balance
the risk of weight gain against the benefit of treatment
efficacy for each individual patient.

Drug names: amantadine (Symmetrel), fluoxetine (Prozac and others),
metformin (Fortamet, Glucophage, and others), nizatidine (Axid and
others), olanzapine (Zyprexa), topiramate (Topamax).
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