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(~61% of the population) are overweight or obese,
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Overweight and obesity have become an urgent public health problem in the United States: ap-
proximately 61% of the adult population (97 million adults) are overweight or obese, where over-
weight is defined as a body mass index (BMI) ≥ 25 and obesity is defined as a BMI ≥ 30. Overweight
and obesity increase the risk for developing many serious chronic diseases such as cardiovascular dis-
ease, type 2 diabetes, hypertension, dyslipidemia, and certain cancers. Increased morbidity due to
obesity-related disorders begins within the normal weight range. Weight gain in adulthood per se,
even in individuals who are normal weight, has deleterious health effects. Medications, particularly
those commonly used in psychiatry and neurology, are a significant iatrogenic source of overweight
and obesity. The weight gain potential of prescription medications should be considered in order to
enhance patient compliance and reduce the risk of metabolic sequelae of weight gain. This article pro-
vides an overview of the weight-gain potential of several classes of drugs commonly used in psychiat-
ric practice and considerations for clinicians in prescribing these medications.
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A
where overweight is defined as a body mass index (BMI)
≥ 25 and obesity is defined as a BMI ≥ 30.1 The burden
of overweight and obesity is enormous and includes in-
creased risk for developing many chronic diseases such as
cardiovascular disease, type 2 diabetes, hypertension, dys-
lipidemia, sleep apnea, and certain cancers.2–4 Obesity in
the United States is responsible for approximately 300,000
deaths per year5 and has direct (medical expenses) and
indirect (value of lost productivity) costs that exceed $100
billion/year.6

Weight gain during adulthood represents an additional
risk factor for medical complications beyond those associ-
ated with obesity. Epidemiologic data indicate that a gain
of 5 kg (11 lb) or more in body weight after the age of 18
to 20 years increases the risk of developing diabetes, hy-
pertension, and coronary heart disease in both men and
women, even in those who are initially lean adults (BMI
of 18.5–24.9 kg/m2).7–9

Recent guidelines from the National Institutes of
Health and other experts recommend weight gain preven-
tion to minimize health risks from overweight and obe-
sity.2,3 This prevention entails preventive and public health
initiatives beginning in childhood and an understanding
of factors that contribute to the risk of weight gain in
adulthood. Prescription medications, including those com-
monly used in psychiatry and neurology, are a significant
iatrogenic source of overweight and obesity. Accordingly,
the weight-gain potential should be considered when pre-
scribing these medications.

IMPLICATIONS FOR CLINICAL PRACTICE

The health risks of overweight and obesity, the poor
success rate of long-term maintenance of weight loss, and
the documented benefits of modest weight loss10–11 suggest
that preventing or minimizing weight gain are important
health care interventions. The first step in this process is
establishing a patient’s baseline weight and determining if
a weight problem already exists. Guidelines for evaluating
body weight are described in detail elsewhere.2 Second, it
is important to identify patients who are at potential risk
for further weight gain, such as those for whom concomi-
tant illnesses and the treatment for those illnesses are asso-
ciated with weight gain.

Psychiatrists can play an important role in managing
overweight and obesity by recognizing that substantial
weight gain is a side effect of a number of psychotropic
drugs. This weight gain impairs adherence to the treatment
regimen, but it also has deleterious health consequences
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such as increased risk of developing obesity-related
comorbid conditions such as type 2 diabetes and hy-
pertension. Weight gain exacerbates these conditions
in patients who are already affected by them. There-
fore, the weight-gaining or weight-reducing effects
of centrally acting agents should be considered in the
selection of medications. When appropriate, medica-
tions that are weight neutral or could promote weight
loss should be considered.

ANTIPSYCHOTIC AGENTS

Although better tolerated than the older antipsy-
chotic agents because of the lack of extrapyramidal
side effects, many of the new atypical antipsychotic
agents have weight gain as a common side effect.12

This weight gain is of clinical concern because it im-
pedes patient compliance and has deleterious health
consequences.12–13 The differential effect of atypical
antipsychotics on antihistamine (H1) receptors, anticholin-
ergic effects, and serotonin 5-HT2C antagonistic effects
may explain differences in weight gain among the drugs.
Moreover, the prevalence of overweight and obesity in
patients with schizophrenia—without regard to therapy—
may be as high as or higher than in the nonschizophrenic
population, while the complications of obesity (e.g., diabe-
tes, dyslipidemias, and hypertension) may be underdiag-
nosed and undertreated in these patients.12 Weight gain con-
tributes substantially to treatment noncompliance, but it
also confers the additional health risks associated with obe-
sity.12–14 Recent studies document these risks: Henderson et
al.15 demonstrated that weight gain associated with cloza-
pine treatment continued for as long as 46 months and was
accompanied by a significant increase in triglyceride levels
and a 37% increase in the incidence of type 2 diabetes over
the 5-year period of observation. Allison and Casey12 noted
the effects of switching patients from olanzapine to ziprasi-
done: patients lost weight when switched to ziprasidone,
and this weight loss was associated with improvements in
their serum lipid profile and glucose tolerance.

Allison et al.16 reviewed and compared the effects of a
broad range of antipsychotic agents on body weight. This
meta-analysis of 81 reports estimated the weight change
after 10 weeks of treatment at the standard dose for each
agent. Compared with placebo treatment, which was asso-
ciated with a mean weight reduction of 0.74 kg (1.64 lb),
the mean weight changes with conventional antipsychotic
agents ranged from a loss of 0.39 kg (0.87 lb) (molindone)
to a gain of 3.19 kg (7.08 lb) (thioridazine/mesoridazine).
Among the newer agents, clozapine produced the greatest
weight increase and ziprasidone produced the least in-
crease (Figure 1). Quetiapine was not included in the
analysis because of limited data; however, a later report
noted that 25% of patients gained at least 7% of their initial
body weight.13

Pairwise comparisons among all of the antipsychotic
agents indicated statistically significant differences among
the drugs.16 The key point is that with the exception of
ziprasidone, all of the newer agents were associated with
significantly greater weight gain than placebo after just 10
weeks of therapy. There is marked variation in the re-
ported weight gain associated with long-term use of these
atypical antipsychotic agents, ranging from virtually zero
gain with ziprasidone to an average gain of 12 kg (27 lb)
after 1 year of treatment with olanzapine.16 Risperidone
produced less weight gain than sertindole, olanzapine, or
clozapine.

Clinical Implications of Weight Gain
Associated With Antipsychotic Medications

Fontaine et al.17 estimated the expected impact of vary-
ing degrees of weight gain associated with use of antipsy-
chotic medications on health (impaired glucose tolerance
and hypertension) and mortality rate and compared the
increased risk of mortality due to weight gain of 10 kg (22
lb) with the reduced risk of mortality from suicide in the
population of schizophrenic patients. The investigators es-
timated that 492 suicide deaths per 100,000 schizophrenic
patients would be prevented over the course of 10 years
with the use of clozapine compared with the occurrence of
416 additional deaths due to antipsychotic-induced weight
gain of 10 kg (22 lb).

Because of the medical significance of this weight
gain,3,5 efforts should be made to minimize weight gain in
the schizophrenic patient population. While further re-
search is needed to provide specific guidelines on the
management of weight gain in patients taking antipsy-
chotic drugs, Allison and Casey12 provide the following
recommendations: (1) assess baseline body weight—a
subgroup of patients with schizophrenia will be thin
enough to tolerate some weight gain, others will not, (2)
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Figure 1. 95% Confidence Intervals for Estimated Weight Change
After 10 Weeks of Treatment With Standard Drug Dosesa

aReprinted with permission from Allison et al.16
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consider agents associated with a lesser degree of weight
gain in patients with an average or higher BMI when it is
appropriate therapeutically, and (3) determine if the de-
gree of risk from weight gain is more important than the
antipsychotic benefits of the specific drug.

ANTIDEPRESSANT AGENTS

Weight changes in patients undergoing treatment for
depression are complicated by several factors. First,
weight gain can represent an improvement in those who
may have lost weight as a result of their depression. Sec-
ond, ongoing weight gain may be a residual symptom of
depression. Last, it can be a side effect of treatment. This
last possibility may be most likely when substantial
weight gain occurs during the acute phase of treatment or
when it continues following complete remission of depres-
sive symptoms. As is the case with antipsychotic medica-
tions, weight gain associated with use of antidepressant
medications is an important source of treatment noncom-
pliance and may also contribute to the increased health
risks associated with overweight and obesity. The relative
risk for weight gain associated with antidepressant therapy
has been reviewed by Fava.18 That analysis suggests that
tricyclic antidepressants (TCAs) and monoamine oxidase
inhibitors (MAOIs) are more likely to cause weight gain
than the selective serotonin reuptake inhibitors (SSRIs) or
some of the newer antidepressants.

Weight gain induced by TCAs has been recognized for
many years, and amitriptyline in particular may be associ-
ated with the greatest weight gain. Several reports sug-
gested that weight gain with TCAs ranged from 0.57 kg
(1.27 lb) to nearly 1.4 kg (3.1 lb) per month of treatment.18

Within the class of SSRIs, paroxetine may be more likely
to cause weight gain than other agents.19 Interpretation of
these findings is complicated by confounding variables
such as possible return of depressive symptoms and the
lack of placebo-controlled trials. Frequently, weight gain
reported with SSRI use does not differ from that reported
with placebo in other studies and may reflect the restora-
tion of prior body weight loss due to depressive illness.

The atypical antidepressants bupropion and nefazodone
appear to cause less weight gain in the long term. Nefazo-
done is relatively weight neutral,19 and bupropion may be
associated with weight loss.20 Fava et al.21 reported that
more patients treated with paroxetine compared with
either fluoxetine or sertraline gained ≥ 7% of their base-
line weight during 26 to 32 weeks of treatment. Sussman
et al.19 noted that published data on newer antidepressants
and treatment-emergent changes in weight are somewhat
limited and that many reports of unexpected weight gain
with SSRIs were anecdotal or from small uncontrolled
trials. These investigators conducted a retrospective analy-
sis of data from trials comparing nefazodone with various
SSRIs and with the TCA imipramine. Medications were

considered to cause clinically significant weight change
if the patients gained or lost at least 7% of their baseline
weight. Acute effects were assessed after 6 or 8 weeks of
treatment. Long-term effects of treatment were evaluated
from 16 to 46 weeks. SSRIs were associated with greater
weight loss than nefazodone during acute treatment: 4.3%
of SSRI-treated patients lost weight compared with 1.7%
of nefazodone-treated patients (p = .017).19 In contrast,
during long-term treatment, 17.9% of SSRI-treated pa-
tients gained weight compared with 8.3% of nefazodone-
treated patients (p = .003). Imipramine produced greater
weight gain than nefazodone during both the acute treat-
ment phase (4.9% vs. 0.9%, respectively; p = .027) and
long-term treatment (24.5% vs. 9.5%, respectively).

In a controlled, long-term study of bupropion sustained
release (SR) in depressed patients, weight change was
evaluated as one of the safety measures.20 Patients with
recurrent major depression received bupropion SR for 8
weeks in an open-label phase, and responders were then
randomly assigned to continue with bupropion SR or pla-
cebo for 44 additional weeks. At the end of the 8-week
open-label phase, an overall mean weight loss of 1.4 kg
(3.1 lb) was observed.20 Patients with higher baseline
BMIs had a greater mean weight loss than did patients
with lower baseline BMIs. During the double-blind treat-
ment phase, more bupropion-treated patients experienced
a greater-than-5% weight loss than did placebo-treated pa-
tients. During the long-term treatment phase, the maxi-
mum mean loss was 1.7 kg (3.8 lb) in patients with an ini-
tial BMI < 22, 2.1 kg (4.7 lb) in patients with a baseline
BMI ≥ 27, and 2.4 kg (5.3 lb) in patients with a baseline
BMI ≥ 30. Thus, it was concluded that bupropion SR re-
sulted in a small mean weight loss that was maintained
over the long term.

Masand22 evaluated the relative risk of weight gain
associated with drugs within the major classes of antide-
pressant medications. As shown in Table 1, the antidepres-
sants vary considerably with respect to their long-term
weight-gain potential.

MOOD STABILIZERS (LITHIUM)

Lithium has been used widely since 1970 for treating
bipolar disorder despite a number of side effects, a narrow
therapeutic window, and limited effectiveness in some pa-
tients. Weight gain is a common side effect of lithium
therapy,23,24 occurring in one third to two thirds of patients.
The weight gain associated with the use of lithium can
range from 5 kg (11 lb) within 1 to 2 years to 4.5 to 15.6 kg
(10.0–34.6 lb) over 2 years.24

ANTIEPILEPTIC DRUGS

Antiepileptic drugs have been used in a number of
therapeutic categories in both neurology and psychiatry.



© COPYRIGHT 2003 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2003 PHYSICIANS POSTGRADUATE PRESS, INC.

Weight Gain in the Treatment of Mood Disorders

25J Clin Psychiatry 2003;64 (suppl 8)

The broad usage of some of these agents may be attributed
to their relatively wide-ranging mechanisms of action
in the central nervous system. These actions include pro-
longed inactivation of sodium channels, potentiation of
γ-aminobutyric acid (GABA) transmission, and, in some
cases, actions on glutamate receptors.25 In addition to their
primary indications in epilepsy, a number of these agents
have been proven safe and effective in mood stabilization
in bipolar disorder as well as migraine and cluster head-
ache prevention and painful diabetic neuropathy.

Most older antiepileptic drugs and some of the newer
ones—with the exceptions of topiramate, lamotrigine, and
the infrequently used drug felbamate—are associated with
weight gain. The most commonly used antiepileptic drugs
are valproate, which has broad indications, and the newer
agents lamotrigine and topiramate. Until recently, weight
change in patients treated for neurologic or psychiatric
conditions was not regarded as essential information
in evaluating therapy. As a result, weight change has not
been evaluated consistently in clinical trials with anti-
epileptic drugs or other psychoactive drugs. In addition,
many trials with weight change data are not well con-
trolled: they may be retrospective analyses or have inad-
equate baselines and not have controlled for an underlying
trend to increase body weight over time.

Valproate
Valproate in its various formulations is indicated for

seizure disorders, manic episodes associated with bipolar
disorder, and migraine prevention.25 Weight gain has been
reported as a side effect of valproate.26,27 One retrospective
analysis suggested that approximately 50% of patients
receiving long-term valproate treatment for epilepsy
gained weight during treatment.27 Obesity and endocrine

disorders (polycystic ovaries and hyperandrogenemia)
have been reported in women receiving valproate therapy
for epilepsy, and obesity-induced insulin resistance and
hyperinsulinemia have been proposed as the underlying
cause of the endocrine dysfunctions.27 In that study, 13
(59%) of 22 women treated with valproate had a BMI
greater than 25. In comparison, only 5 (12%) of 43 healthy
women who served as controls had a BMI greater than 25
(p < .001). Fifty percent of the women gained a substantial
amount of weight. The authors also suggested that weight
gain with valproate treatment could continue for years.27

Of the valproate-treated women, 14 (64%) had polycystic
ovaries, hyperandrogenemia, or both (p < .001 vs. con-
trols). Weight gain in 10 of these 14 women averaged 22
kg (49 lb) (range, 8–49 kg [18–109 lb]). Valproate-treated
patients also exhibited high fasting serum insulin concen-
trations and low levels of serum insulin-like growth factor
binding protein.27

The long-term safety of valproate in migraine preven-
tion was assessed in a study by Silberstein and Collins.28

Overall, 19% of patients reported weight gain. Patients on
valproate therapy gained significant amounts of weight by
week 10 of treatment (p < .002), and body weight con-
tinued to increase throughout the study. Unlike other side
effects, this weight gain did not diminish over the course
of the study.

Gidal et al.29 evaluated the contributions of energy in-
take and energy expenditure to weight gain in subjects
treated with valproate monotherapy and observed an inap-
propriately low resting metabolic rate but not excessive
food intake in patients who gained more than 5 kg (11 lb)
after 6 months of therapy compared with both healthy con-
trols and with valproate-treated subjects who did not gain
weight.

Considerable evidence thus suggests that valproate has
substantial weight gain potential that is also associated
with metabolic effects. Therefore, clinicians should con-
sider therapeutic alternatives when weight is a concern or
may become a concern, particularly in younger women
who appear to be at risk for developing polycystic ovarian
syndrome.

Gabapentin
Although indicated to reduce seizure frequency, gaba-

pentin is often used for nonepileptic indications, such as
migraine prevention, neuropathic pain, bipolar disorders,
and other conditions.30 Weight change was not reported in
studies of the use of gabapentin in painful neuropathy.30,31

DeToledo et al.32 evaluated weight changes associated
with chronic, high-dose gabapentin therapy for seizure
disorders. The authors reviewed weight changes in 44
gabapentin-treated patients for a period of at least 12
months. The minimum gabapentin dosage was 1800
mg/day; 28 of the patients received more than 3000
mg/day. Overall, 57% of patients gained more than 5% of

Table 1. Relative Risk of Weight Gain Associated With
Antidepressant Drugsa

Class/Drug Estimated Risk/Potential

Tricyclic antidepressants
Amitriptyline 3
Imipramine 2

SSRIs
Citalopram, fluoxetine, 0–1

fluvoxamine, paroxetine,
sertraline, zimeldine

MAOIs (nonselective)
Isocarboxazid, phenelzine, 2–3

tranylcypromine
MAOI-As

Brofaromine, moclobemide 0
MAOI-B

Selegiline 0
Novel antidepressants

Bupropion, nefazodone, venlafaxine 0
Mirtazapine 4

aReprinted with permission from Masand.22 For estimated
risk/potential, 0 = lowest risk and 4 = highest risk.
Abbreviations: MAOI = monoamine oxidase inhibitor,
SSRI = selective serotonin reuptake inhibitor.
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their baseline body weight; of these, 10 patients (23%)
gained more than 10% of their baseline weight.32 The
mean weight gain was 1.9 kg (4.2 lb) at 6 months and 2.9
kg (6.4 lb) at 12 months. In most cases, weight gain be-
came apparent between 2 to 3 months and stabilized after
6 to 9 months of treatment. Neither a previous history of
weight gain with valproate nor concomitant therapy with
other antiepileptic drugs predicted weight gain with gaba-
pentin. Weight gain had not been reported in earlier stud-
ies of gabapentin, and the authors suggest that the observa-
tions in this study could have been related to the higher
doses.

Lamotrigine
Like other antiepileptic drugs, the efficacy of lamotri-

gine for nonseizure disorders is under investigation.33 Cur-
rently indicated for seizure disorders, lamotrigine is con-
sidered to be weight neutral, as demonstrated by a review
of published studies.34 This retrospective analysis evalu-
ated weight data from 463 patients in 32 clinical trials con-
ducted with lamotrigine. All patients were adults with epi-
lepsy. The mean duration of lamotrigine therapy was 318
days at a mean daily dose of 259 mg. Most patients were
receiving concomitant therapy with at least 1 other anti-
epileptic drug. The mean change in body weight was
0.4 ± 5.0 kg (0.9 ± 11.1 lb) in women and 0.6 ± 5.0 kg
(1.3 ± 11.1 lb) in men and followed a normal distribution.
These data suggested that lamotrigine had no significant
impact on body weight. These findings were confirmed in
a recent double-blind, placebo-controlled trial.35

Biton et al.35 evaluated weight changes associated with
valproate and lamotrigine monotherapy in patients with
epilepsy. Patients underwent up to 2 weeks of screening,
followed by an 8-week dose escalation phase and a
24-week maintenance phase. Clinically relevant weight
gain was defined as a gain of at least 4.0 kg (8.9 lb) or 10%
or more of baseline body weight. Weight remained rela-
tively stable in patients receiving lamotrigine. Although
baseline BMI was similar in the 2 treatment groups, by the
end of the study (week 32), mean weight gain in valproate-
treated patients (12.8 ± 9.3 lb [5.8 ± 4.2 kg]) was signifi-
cantly greater compared with that in lamotrigine-treated
patients (1.3 ± 11.9 lb [0.6 ± 5.4 kg]; p < .002). Further-
more, 38% of the valproate-treated patients gained > 10%
of their initial weight compared with 8% of the lamotri-
gine-treated patients. Weight gain occurred in both men
and women with no significant gender differences. In this
study, no predictors of weight change were identified.
These results suggest that lamotrigine may be a suitable
alternative to valproate when body weight is a concern.

Topiramate
Topiramate is associated with weight loss or weight

stability rather than weight gain in the majority of patients.
Like other antiepileptic drugs, topiramate is indicated for

epilepsy, but its therapeutic potential in a number of other
disorders, including migraine prevention, bipolar disorder,
binge eating, painful diabetic neuropathy, and obesity, is
under investigation. Weight change with topiramate has
been assessed in several small published trials.

Potter et al.36 reported sustained weight loss with 12-
month topiramate therapy in a small, single-center, dose-
titration study of 16 patients. In that study, the weight loss
was greatest between 3 and 6 months, peaked at 9 months,
and was sustained over the course of the study. Topiramate
titration rate, initial body weight, and use of concomitant
antiepileptic drugs were not predictors of weight loss. Re-
cently, Smith et al.37 reported that topiramate significantly
reduced body weight (p < .01) and lowered food intake in
patients with epilepsy. The investigators evaluated weight,
body composition, food intake, thyroid hormone levels,
fecal fat excretion, oral glucose tolerance test results, and
glucose, insulin, lipid, and leptin levels. When weight loss
data for the 34 patients who completed 1 year with a
median dosage of 175 mg/day were examined, weight loss
was most evident in obese patients: 7 of 8 patients with a
BMI greater than 30 lost at least 5% of their initial body
weight and the mean weight loss within this group was
11% of initial body weight. The reduction in body weight
was associated with a 20% loss of body fat mass and only
a 4% loss of lean body mass.37 Blood glucose levels de-
creased by 16%, and insulin values decreased by 24%
in obese topiramate-treated patients. Fasting triglyceride
levels also declined substantially from 2.7 to 2.0 mmol/L
in the obese patients.37 Self-reported food intake was
decreased, and no evidence of malabsorption was found.
Weight loss with topiramate therapy has also been ob-
served in trials for other neurologic and psychiatric condi-
tions. In a double-blind, placebo-controlled trial on the
efficacy and safety of topiramate for painful diabetic neu-
ropathy, weight loss was one of the most common side
effects.38 In open-label studies of topiramate as add-on
therapy in bipolar disorder, significant reductions in both
body weight (p < .05) and BMI (p ≤ .002) during therapy
were reported.39,40 As in the study by Smith et al.,37 the de-
gree of body weight loss was associated with initial body
weight in one of these investigations.39

Topiramate therapy has also been associated with
weight loss in patients with binge-eating disorder.41 In
an open-label study of 13 patients with binge-eating disor-
der as defined by DSM-IV criteria, topiramate therapy
resulted in a significant mean weight loss from baseline
(99.3 ± 26.4 kg [220.4 ± 58.6 lb] to 87.5 ± 20.4 kg
[194.3 ± 45.3 lb]; p = .02). Seven of the 13 patients lost at
least 5 kg (11 lb), and weight loss was related to the topira-
mate dose.41

The consistently noted weight loss associated with
topiramate prompted preclinical studies to clarify its
effects on energy balance. These studies have demon-
strated that topiramate significantly reduced fat deposition
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in animals by reducing food intake and/or stimulating
energy expenditure.42,43

Other Antiepileptic Drugs
Carbamazepine and phenytoin have both been noted

to produce weight gain, although the weight gain potential
is smaller than that with either valproate or gabapentin.44

Tiagabine, a recently approved selective GABA uptake
inhibitor, appears to be weight neutral when used as add-on
therapy.44

CLINICAL CONSIDERATIONS AND
RECOMMENDATIONS

Overweight and obesity are of increasing concern in all
fields of medicine because they contribute negatively to
the overall health of patients and to health care costs. In
many therapeutic categories, iatrogenic obesity—that as-
sociated with specific medications—contributes to re-
duced adherence to the medication regimen. In patients
with schizophrenia, for example, weight gain is a leading
cause of noncompliance, which can result in relapse and
rehospitalization.

General Recommendations
Because overweight and obesity are associated with

significant morbidity and mortality, it is essential to incor-
porate weight assessment into clinical practice. The most
important and first step is to weigh all patients and monitor
weight changes over the course of therapy. BMI should be
calculated, or estimated from a chart. In some patients, it
may be beneficial to measure waist circumference as an in-
dependent measure of health risk. The possibility of weight
gain as a side effect should be discussed with patients be-
fore initiating therapy. Some patients may be amenable to
beginning dietary interventions before therapy starts. To
distinguish medication-induced weight gain from weight
gain caused by other factors, a history of recent weight
changes should be obtained prior to starting medication.

For overweight or obese patients, agents that do not
promote weight gain or that are weight neutral should be
considered as alternative therapeutic agents. Similarly, if
normal-weight patients begin to exhibit a pattern of weight
gain, switching to a medication that is not associated with
weight gain or to one that promotes weight loss may be
beneficial. In all cases, these decisions assume that the
primary condition can be managed effectively with alter-
native agents and that other, possibly comorbid conditions
are not exacerbated by medication changes. Table 2 pre-
sents a summary of common agents used in neurology and
psychiatry grouped by their effect on body weight. Note
that these are not absolute classifications and that effects
may differ among individuals and according to dosage and
duration of therapy. The mechanisms of weight gain asso-
ciated with use of psychotropic medications, as reviewed

by Malhi et al.45 and shown in Figure 2, are complex and
involve both energy intake and energy expenditure path-
ways.

In addition to agents that act in the central nervous sys-
tem, many other medications may also cause weight gain.46

Alternatives are available in many therapeutic categories
as well. It is important to determine whether other medica-
tions as well as nonpharmacologic factors, such as changes
in diet and physical activity, also contribute to observed
weight gain.

CONCLUSION

In summary, obesity is a known risk factor for many
disorders, and modest weight loss of 5% to 10% is associ-
ated with significant health benefits. Pharmacologic treat-
ment for many psychiatric and neurologic conditions may
be associated with substantial weight gain that increases
morbidity and mortality and impedes patient compliance.
Thus, it is critical to weigh patients regularly, determine
whether medication regimens are contributing to weight
gain, and consider agents that do not promote gain or that
may cause weight loss. Drug selection for each patient
must be based on the patient’s profile and suitability of al-
ternative agents for that individual without sacrificing
therapeutic efficacy.

Drug names: acarbose (Precose), amitriptyline (Elavil and others), bu-
propion (Wellbutrin and others), carbamazepine (Tegretol and others),
chlorpromazine (Thorazine and others), citalopram (Celexa), clozapine

Table 2. Drugs That May Promote Weight Gain
and Therapeutic Alternatives
Drugs That May Drugs That Are Weight Neutral
Promote Weight Gain or Promote Weight Loss

Psychiatric/neurologic medications Alternative psychiatric/neurologic
Antipsychotics medications

Olanzapine, clozapine Antipsychotics
Antidepressants Ziprasidone, risperidone,

SSRIs, TCAs, MAOIs quetiapine
Antiepileptic drugs Antidepressants

Gabapentin, valproate, Bupropion, nefazodone
carbamazepine Antiepileptic drugs

Lithium Topiramate, lamotrigine
Steroid hormones Alternatives to steroid hormones

Hormonal contraceptives Barrier methods
Corticosteroids NSAIDs
Progestational steroids Weight loss

Antidiabetic agents Alternative antidiabetic agents
Insulin Metformin
Sulfonylureas Acarbose, miglitol
Thiazolidinediones Orlistat, sibutramine

Antihistamines Decongestants, inhalers
Antihypertensive agents Alternative antihypertensive agents
α- and β-Adrenergic blockers ACE inhibitors, calcium channel

Protease inhibitorsa blockers
aMay cause weight gain, but less than the drugs they replace.
Abbreviations: ACE = angiotensin-converting enzyme,
MAOI = monoamine oxidase inhibitor, NSAID = nonsteroidal anti-
inflammatory drug, SSRI = selective serotonin reuptake inhibitor,
TCA = tricyclic antidepressant.
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(Clozaril and others), felbamate (Felbatol), fluoxetine (Prozac and oth-
ers), fluvoxamine (Luvox and others), gabapentin (Neurontin), haloperi-
dol (Haldol and others), lamotrigine (Lamictal), mesoridazine (Seren-
til), metformin (Glucophage), miglitol (Glyset), mirtazapine (Remeron),
molindone (Moban), nefazodone (Serzone), olanzapine (Zyprexa), orli-
stat (Xenical), paroxetine (Paxil), phenelzine (Nardil), phenytoin
(Dilantin), quetiapine (Seroquel), risperidone (Risperdal), selegiline
(Eldepryl and others), sertraline (Zoloft), sibutramine (Meridia), tiaga-
bine (Gabitril), topiramate (Topamax), tranylcypromine (Parnate), ven-
lafaxine (Effexor), ziprasidone (Geodon).

Disclosure of off-label usage: The authors of this article have deter-
mined that, to the best of their knowledge, lamotrigine is not approved
by the U.S. Food and Drug Administration for the treatment of bipolar
disorder; orlistat and sibutramine for the treatment of type 2 diabetes;
and topiramate for the treatment of bipolar disorder, migraine head-
aches, binge-eating disorder, diabetic neuropathy, and obesity.

REFERENCES

  1. National Center for Health Statistics. Prevalence of Overweight and Obe-
sity Among Adults: United States. Available at: http://www.cdc.gov/nchs/
products/pubs/pubd/hestats/obese/obse99.htm. Accessed March 7, 2002

  2. National Institutes of Health. The Practical Guide: Identification, Evalua-
tion, and Treatment of Overweight and Obesity in Adults. NIH document
No. 00-4084. Available at: http://www.nhlbi.nih.gov/guidelines/obesity/
practgde.pdf. Accessed March 7, 2002

  3. Clinical Guidelines on the Identification, Evaluation, and Treatment
of Overweight and Obesity in Adults: The Evidence Report. Available
at: http://www.nhlbi.nih.gov/guidelines/obesity/ob_gdlns.pdf. Accessed
March 7, 2002

  4. Bray GA. Contemporary Diagnosis and Management of Obesity.
Newtown, Pa: Handbooks in Health Care Co; 1998

  5. Allison DB, Fontaine KR, Manson JE, et al. Annual deaths attributable to
obesity in the United States. JAMA 1999;282:1530–1538

  6. Wolf AM, Colditz GA. Current estimates of the economic cost of obesity in
the United States. Obes Res 1998;6:97–106

  7. Willett WC, Manson JE, Stampfer MJ, et al. Weight, weight change, and
coronary heart disease in women: risk within the “normal” weight range.
JAMA 1995;273:461–465

  8. Rimm EB, Stampfer MJ, Giovannucci E, et al. Body size and fat distribu-
tion as predictors of coronary heart disease among middle-aged and older
US men. Am J Epidemiol 1995;141:1117–1127

  9. Colditz GA, Willett WC, Rotnitzky A, et al. Weight gain as a risk factor for
clinical diabetes mellitus in women. Ann Intern Med 1995;122:481–486

10. Williamson DF, Thompson TJ, Thun M, et al. Intentional weight loss and
mortality among overweight individuals with diabetes. Diabetes Care
2000;23:1499–1504

11. Goldstein DJ. Beneficial health effects of modest weight loss. Int J Obes
Relat Metab Disord 1992;16:379–415

12. Allison DB, Casey DE. Antipsychotic-induced weight gain: a review of the
literature. J Clin Psychiatry 2001;62(suppl 7):22–31

13. Kurzthaler I, Fleischhacker WW. The clinical implications of weight gain
in schizophrenia. J Clin Psychiatry. 2001;62(suppl 7):32–37

14. Blin O, Micallef J. Antipsychotic-associated weight gain and clinical
outcome parameters. J Clin Psychiatry 2001;62(suppl 7):11–21

15. Henderson DC, Cagliero E, Gray C, et al. Clozapine, diabetes mellitus,
weight gain, and lipid abnormalities: a five-year naturalistic study. Am J
Psychiatry 2000;157:975–981

16. Allison DB, Mentore JL, Heo M, et al. Antipsychotic-induced weight gain:
a comprehensive research synthesis. Am J Psychiatry 1999;156:
1686–1696

17. Fontaine KR, Heo M, Harrigan EP, et al. Estimating the consequences of
anti-psychotic induced weight gain on health and mortality rate. Psychiatry
Res 2001;101:277–288

18. Fava M. Weight gain and antidepressants. J Clin Psychiatry. 2000;61
(suppl 11):37–41

19. Sussman N, Ginsberg DL, Bikoff J. Effects of nefazodone on body
weight: a pooled analysis of selective serotonin reuptake inhibitor– and
imipramine-controlled trials. J Clin Psychiatry 2001;62:256–260

20. Croft H, Houser T, Leadbetter R, et al.  Effects of bupropion SR on weight
in the long-term treatment of depression [abstract]. Obes Res 2000;8
(suppl 1):10S

21. Fava M, Judge R, Hoog SL, et al. Fluoxetine versus sertraline and paroxe-
tine in major depressive disorder: changes in weight with long-term treat-
ment. J Clin Psychiatry 2000;61:863–867

22. Masand PS. Weight gain associated with psychotropic drugs. Exp Opin
Pharmacotherapy 2000;1:377–389

23. Garland EJ, Remick RA, Zis AP. Weight gain with antidepressants and lith-
ium. J Clin Psychopharmacol 1988;8:323–330

24. Baptista T, Teneud L, Contreras Q, et al. Lithium and body weight gain.
Pharmacopsychiatry 1995;28:35–44

25. Bialer M, Johannessen SI, Kupferberg HJ, et al. Progress report on new
antiepileptic drugs: a summary of the Fifth EILAT Conference (EILAT V).
Epilepsy Res 2001;43:11–58

26. McCabe PH. New anti-epileptic drugs for the 21st century. Exp Opin
Pharmacotherapy 2000;1:633–674

27. Isojärvi JIT, Laatikainen TJ, Knip M, et al. Obesity and endocrine disorders
in women taking valproate for epilepsy. Ann Neurol 1996;39:579–584

28. Silberstein SD, Collins SD, for the Long-Term Safety of Depakote in Head-
ache Prophylaxis Study Group. Safety of divalproex sodium in migraine
prophylaxis: an open-label, long-term study. Headache 1999;39:633–643

Sodium valproate

Carbohydrate
Genes

Hypothyroidism Lithium

Insulin resistance

Technological
environment

Glucocorticoids

SSRIs

MAOIs/TCAs

Histamine

Antipsychotics

Appetite and
central control

of eating

Weight

Energy
output

Resting metabolic rate

Nutrient partitioning

Hormones

Fluid retention

–
–

–

–

–

+

+

+

+

–

++

+

+

–

+

Food
availability

Energy
intake

Figure 2. Proposed Mechanisms for Weight Gain Associated With Psychotropic Drugsa

aReprinted with permission from Malhi et al.45 Abbreviations: MAOI = monoamine oxidase inhibitor, SSRI = selective serotonin reuptake inhibitor,
TCA = tricyclic antidepressant. Symbols: + = facilitation, – = inhibition.



© COPYRIGHT 2003 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2003 PHYSICIANS POSTGRADUATE PRESS, INC.

Weight Gain in the Treatment of Mood Disorders

29J Clin Psychiatry 2003;64 (suppl 8)

29. Gidal BE, Anderson GD, Spencer NW, et al. Valproate-associated weight
gain: potential relation to energy expenditure and metabolism in patients
with epilepsy. J Epilep 1996;9:234–241

30. Rowbotham M, Harden N, Stacey B, et al, for the Gabapentin Postherpetic
Neuralgia Study Group. Gabapentin for the treatment of postherpetic neu-
ralgia: a randomized control trial. JAMA 1998;280:1837–1842

31. Backonja M, Beydoun A, Edwards KR, et al, for the Gabapentin Diabetic
Neuropathy Study Group. Gabapentin for the symptomatic treatment of
painful neuropathy in patients with diabetes mellitus: a randomized con-
trolled trial. JAMA 1998;280:1831–1836

32. DeToledo JC, Toledo C, DeCerce J, et al. Changes in body weight with
chronic, high-dose gabapentin therapy. Ther Drug Monit 1997;19:394–396

33. Bowden CL. New concepts in mood stabilization: evidence for the effec-
tiveness of valproate and lamotrigine. Neuropsychopharmacology 1998;
19:194–199

34. Devinsky O, Vuong A, Hammer A, et al. Stable weight during lamotrigine
therapy: a review of 32 studies. Neurology 2000;54:973–975

35. Biton V, Mirza W, Montouris G, et al. Weight change associated with val-
proate and lamotrigine monotherapy in patients with epilepsy. Neurology
2001;56:172–177

36. Potter D, Edwards KR, Norton J. Sustained weight loss associated with
12-month topiramate therapy. Epilepsia 1997;38(suppl 8):97

37. Smith U, Axelsen M, Hellebö-Johanson E, et al. Topiramate, a novel anti-
epileptic drug, reduces body weight and food intake in obesity. Obes Res

2000;8(suppl 1):10S
38. Edwards KR, Glantz MJ, Button J, et al. Efficacy and safety of topiramate

in the treatment of painful diabetic neuropathy: a double-blind, placebo-
controlled study. Neurology 2000;54(suppl 3):A81

39. Chengappa RKN, Rathore D, Levine J, et al. Topiramate as add-on treat-
ment for patients with bipolar mania. Bipolar Disord 1999;1:42–53

40. McElroy SL, Suppes T, Keck PE, et al. Open-label adjunctive topiramate in
the treatment of bipolar disorders. Biol Psychiatry 2000;47:1025–1033

41. Shapira NA, Goldsmith TD, McElroy SL. Treatment of binge-eating dis-
order with topiramate: a clinical case series. J Clin Psychiatry 2000;61:
368–372

42. Richard D, Ferland J, Lalonde J, et al. Influence of topiramate in the regula-
tion of energy balance. Nutrition 2000;16:961–966

43. York DA, Singer L, Thomas S, et al. Effect of topiramate on body weight
and body composition of Osborne-Mendel rats fed a high-fat diet: alter-
ations in hormones, neuropeptide, and uncoupling-protein mRNAs. Nutri-
tion 2000;16:967–975

44. Hogan RE, Bertrand ME, Deaton RL, et al. Total percentage body weight
changes during add-on therapy with tiagabine, carbamazepine and pheny-
toin. Epilep Res 2000;41:23–28

45. Malhi GS, Mitchell PB, Caterson I. “Why getting fat, Doc?” weight gain
and psychotropic medications. Aust N Z J Psychiatry 2001;35:315–321

46. Cheskin LJ, Bartlett SJ, Zayas R, et al. Prescription medications: a modifi-
able contributor to obesity. South Med J 1999;92:898–904


	Table of Contents

