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Weight gain during antidepressant treatment can be either a sign of improvement in patients who
have weight loss as a symptom of depression or a residual symptom in patients who overeat when
depressed. However, significant weight gain during the acute phase of treatment or weight gain that
continues despite achieving full remission of depressive symptoms is likely to be a side effect of antidepressant treatment. Weight gain is a relatively common problem during both acute and long-term
treatment with antidepressants, and it is an important contributing factor to noncompliance. This article will review the literature with regard to the relative risk for weight gain of antidepressants. It
appears that tricyclic antidepressants (TCAs) and perhaps monoamine oxidase inhibitors (MAOIs)
may be more likely to cause weight gain than the selective serotonin reuptake inhibitors (SSRIs) or
the newer antidepressants, with the exception of mirtazapine, which may be placed between the SSRIs
and the TCAs in terms of relative risk for weight gain. Paroxetine may be more likely to cause weight
gain than the other SSRIs during long-term treatment, and bupropion and nefazodone may be less
likely to cause weight gain than the SSRIs in the long term, although more studies are necessary to
confirm these impressions.
(J Clin Psychiatry 2000;61[suppl 11]:37–41)
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change in weight is in fact a side effect of the antidepressant. Some of the more recent studies have examined the
relationship between rates of significant weight gain and
baseline body mass index (BMI), making the assumption
that weight gain has to be regarded as a side effect in individuals with BMI within the normal or the overweight/
obese range at baseline.
Weight gain, in fact, is a relatively common problem
during both the acute and long-term treatment with antidepressants, and it is an important contributing factor to noncompliance. In addition, a risk of significant weight gain
may frequently affect the degree of acceptability of a
given pharmacologic treatment. Many patients are reluctant to be treated with an antidepressant that may affect
their weight. Therefore, clinicians need to consider this issue when presenting patients with the relative risks and
benefits of the proposed therapeutic options. Unfortunately, there are very few studies in the literature that have
specifically examined this issue, making it quite difficult
to estimate the relative risk for weight gain across antidepressant therapies.
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ecreased appetite and weight loss are common
symptoms of depression, particularly among patients with melancholic features. Weight gain following
antidepressant treatment may, therefore, be a sign of recovery from depression and may be viewed positively by
patients. On the other hand, increased appetite, carbohydrate craving, and weight gain can also be symptoms of
depression, in particular among depressed patients with
atypical features. Weight gain in the initial phases of antidepressant treatment may be due, in those instances, to the
persistence of such reverse neurovegetative symptoms.
Weight gain that continues despite achieving remission of
depressive symptoms can be either a residual symptom of
depression or a side effect of the antidepressant. For all
these reasons, a significant methodological issue affecting
most studies of the effects of antidepressants on weight is
that, typically, all subjects are included in the analyses and
all changes in weight are reported, regardless of whether
the change in weight reflects an improvement in depressive symptoms. All these issues affect studies that examine
the short-term effects of antidepressants on weight in particular, as it is much more difficult to ascertain whether a
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Although weight gain is often considered a typical side
effect of the irreversible monoamine oxidase inhibitors
(MAOIs), few studies have examined this issue in a systematic way. An early study by Caffey et al.1 suggested
that the risk for weight gain during short-term treatment
with MAOIs was comparable with that of tricyclic antidepressants (TCAs). A retrospective study of a large cohort
of patients treated with either phenelzine or tranylcypro37
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mine showed that weight gain is an adverse event with
both drugs, although more commonly with phenelzine.2 A
literature review3 also suggested that weight gain occurred
with phenelzine more commonly than with other MAOIs
such as isocarboxazid and tranylcypromine, but the fact
that this conclusion was based on the frequency of case reports in the literature indicates that it may simply reflect
reporting biases and not the actual frequency of this side
effect. Reversible MAOIs such as moclobemide may be
less likely to cause weight gain than the older, irreversible
MAOIs. In a 7-week trial,4 significant weight gain was reported with patients taking amitriptyline but not with those
taking moclobemide, and in a 6-week study,5 weight gain
was observed in 2.6% of moclobemide-treated patients
versus 21.6% of patients treated with maprotiline. Finally,
in a large cohort of patients (N = 1120), only 1.4% had a
≥ 10 kg weight gain during long-term treatment with
moclobemide.6 All of these studies seem to support the impression that, while weight gain is a common side effect of
irreversible MAOIs, reversible MAOIs such as moclobemide may be less likely to cause weight gain in both the
short and long term. Given the paucity of data on other reversible MAOIs and their effect on weight, more studies
are necessary to support this view.
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Researchers have discussed possible mechanisms by
which TCAs may induce weight gain, such as a marked
increase in the preference for sweets,11,13 excessive appetite probably through a blockade of the histamine H1 receptors,14 changes in the regulation of body fat stores by
modulating neurotransmitter systems at the hypothalamic
level,15 increased energy efficiency,16 and finally, in some
cases, clinical improvement.17 However, there are no definitive studies on the actual pathophysiology of weight
gain as a side effect of TCAs, and the role of serotonin
5-HT2C receptors, known to be involved in the regulation
of appetite and body weight,14 has not yet been investigated in a systematic fashion.
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TCAs are well known for their effect on weight, both in
the short and long term. Weight gain is a common adverse
event after treatment with TCAs, even for 1 month, with
amitriptyline having probably the greatest likelihood of
causing it.7 This is supported by a study by Ansseau et al.8
showing that significant weight gain was more common
after 5 weeks of treatment with amitriptyline than with
milnacipran. Finally, the short-term effect on weight of
TCA treatment is supported by the findings of Fernstrom
et al.9 that 15% of 52 imipramine-treated patients had a
weight gain equal to or greater than 10 lb after 16 weeks of
treatment. All these studies confirm the clinical impression that tricyclics are associated with a risk of weight
gain, even as early as 5 weeks into treatment.
In a review by Garland et al.,10 weight change in TCAtreated patients varied from 0.57 kg to 1.37 kg per month
of therapy. In a continuation therapy study, Berken et al.11
examined the effect of long-term treatment with TCAs on
weight gain and showed that, for an average of 6 months
of treatment, the mean weight increase was 1.3 to 2.9 lb
per month. These data suggest an increased risk of even
further weight gain during long-term treatment with
TCAs. Not all patients treated with TCAs in the long term,
however, will report substantial increases in weight. Using
data from the Pittsburgh study, Frank and colleagues12
have shown that 13.3% of patients treated with imipramine for an average of 33 weeks had a 10% or more increase in body weight.
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Selective serotonin reuptake inhibitors (SSRIs) had
been initially viewed by clinicians and researchers as
weight neutral or, in some cases, associated with weight
loss. In fact, in a 6-week, acute trial,18 weight loss was reported with fluoxetine, while weight gain occurred with
maprotiline. A significant weight loss (mean = –0.3 kg)
was reported following 12 weeks of treatment in a large
(N = 832) study of depressed outpatients.19 In a study by
Croft et al.20 comparing sertraline and bupropion, patients
taking both agents had a decrease in weight (0.8 kg on average for sertraline and 1.1 kg on average for bupropion).
In a 6-week trial,21 mianserin was associated with weight
gain, while fluvoxamine was not. Finally, in studies with a
≤ 8 week duration, a ≥ 7% increase in body weight was reported in 0.5% of citalopram-treated patients and 0.9% of
placebo-treated patients.22 These acute therapy studies on
the effect of SSRIs on weight suggest that weight gain is
unlikely to occur when these drugs are used in the short
term e–d, when it does occur, it appears to be present at
rates that are comparable with those of placebo.
The literature on the effects of SSRIs during long-term
treatment is limited mostly to uncontrolled or anecdotal
reports.23 Sussman and Ginsberg24 have suggested that, at
least anecdotally, long-term treatment with SSRIs may be
associated with weight gain. A retrospective study of 31
remitted depressed patients on long-term treatment with
SSRIs alone showed a 58% rate of weight gain, although
weight loss had occurred during the index episode of
depression, and the BMI of patients was not reported.25 In
the recently published study by Michelson et al.,19 after
26 weeks of continuation treatment with fluoxetine, 20
mg/day, 4.8% of the patients had a ≥ 7% increase in body
weight, a rate no different from that of placebo, which
was 6.3%. Mackle and Kocsis22 presented similar data
concerning citalopram from 6-month duration studies,
with the difference in rate of ≥ 7% increase in body weight
between citalopram and placebo not being significant
(3.9% vs. 2.8%, respectively). Consistent with these findJ Clin Psychiatry 2000;61 (suppl 11)
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ings, a 12-month study26 of citalopram in depression
showed that 4.7% of 541 patients reported a weight gain
greater than 5 kg.
My colleagues and I27 have recently completed a
double-blind study of paroxetine, sertraline, and fluoxetine, in which we found that the mean change in weight
from baseline to endpoint for up to 6 months of treatment
with these 3 SSRIs was significantly different, in that
paroxetine had a significant increase of about 3.6% over
the 6 months versus a slight increase for sertraline and a
slight decrease for fluoxetine. When we examined the rate
of emergence of significant weight gain—defined as 7%
or more increase in body weight—the rate was about
25.5% for paroxetine, significantly higher than the rates
for fluoxetine (6.8%) and sertraline (4.2%). Almost all of
the patients who reported significant weight gain in this
study were either overweight or their BMI was within the
normal range before starting treatment. Given the lack of a
placebo arm in the design of the study, one cannot determine whether the rates of weight gain observed with these
3 SSRIs represent a true increased risk for such event. On
the other hand, if you consider the 6.3% rate of weight
gain with placebo from the Michelson et al.19 study and the
2.8% rate of weight gain with placebo from the study by
Mackle and Kocsis,22 it would seem unlikely that the 25%
rate of weight gain that we observed in patients taking
paroxetine during 6 months of treatment was due to the
spontaneous rate of weight gain in this population. Still, it
is hard to interpret the significance of the rates of weight
gain reported with fluoxetine (6.8%) and sertraline
(4.2%), as they are more in the range of that seen with placebo. In addition, one cannot establish whether the patients who gained weight in the long term did so because
of a return of depressive symptoms, including overeating,
or because of the antidepressant treatment itself (e.g., true
side effect). However, the higher risk for significant
weight gain with paroxetine compared with other SSRIs
has been confirmed by a 24-week, double-blind study of
sertraline versus paroxetine.28
The possible mechanisms for SSRI-induced weight
gain are (1) recovery from depression or clinical improvement,25 (2) appetite increase/carbohydrate craving,29 and
(3) changes in serotonin 5-HT2C receptor activity.14 There
are no definitive studies on the actual pathophysiology of
weight gain as a side effect of SSRIs in those individuals
in whom it occurs, and the role of the autonomic nervous
system in the control of energy metabolism and nutrient
partitioning30 and of other modulators of body weight,
such as neuropeptide Y14 or leptin,30 have not been investigated either.
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Some convincing evidence shows that nefazodone may
be relatively weight neutral in both the short and long

Pr

ATYPICAL ANTIDEPRESSANTS

te

a
du
ra ted
stgprin
Po be
ns ay
ia y m
ic op
ys nal c
Pherso
01 ne p

20

term. In a 36-week continuation phase study,31 7.6% of
nefazodone-treated patients reported weight gain versus
8.6% of placebo-treated patients. Data pooled from 6
long-term studies comparing nefazodone with the SSRIs
fluoxetine, sertraline, and paroxetine reveal that a significant increase in body weight, defined as a ≥ 7% increase
in body weight, was present in 8.8% of nefazodonetreated patients and 17.9% of the SSRI-treated patients,14
suggesting that nefazodone may be less likely to cause
weight gain than the SSRIs in the long term.
Bupropion is an antidepressant associated with weight
loss. As mentioned earlier, the study by Croft et al.20
found that bupropion had a decrease in weight (1.1 kg on
average). Weight loss is a relatively common adverse
event in many open trials with bupropion,32 and Weisler
et al.,33 in a 6-week trial, found a 2.5-lb mean weight loss
with bupropion treatment, versus a 1.2-lb mean weight
gain with trazodone. In 8-week placebo-controlled premarketing clinical trials, a weight loss of greater than 5 lb
occurred in 14% and 19% of patients treated with bupropion sustained release (SR) 300 and 400 mg/day, respectively, versus 6% of placebo-treated patients. A weight
gain of greater than 5 lb occurred more frequently in patients treated with placebo than in patients treated with
bupropion SR. A weight loss of greater than 10 lb occurred in 2% of patients treated with bupropion SR 300
mg/day, 6% of patients treated with 400 mg/day, and 2%
of placebo-treated patients (Glaxo Wellcome, data on
file). In a double-blind, placebo-controlled discontinuation study over 52 weeks, at the end of the double-blind
continuation phase responders to bupropion SR were randomly assigned to either staying on bupropion SR
therapy or going on placebo therapy. The subjects in the
bupropion SR treatment group had a mean weight loss of
1.2 kg and the subjects in the placebo group had essentially no change (+ 0.02 kg).34 Finally, in two 13-week
trials,35,36 weight gain was more common in patients
taking doxepin and amitriptyline than in those taking
bupropion.
In contrast, mirtazapine is an atypical antidepressant
with the profile most likely to be associated with weight
gain, probably because of its significant histamine H1
receptor blocking effects. Treatment for 6 weeks with
mirtazapine has been shown to be more commonly associated with weight gain than placebo.37 During a 20-week
continuation phase study published by Montgomery and
colleagues,38 weight gain was also more common with
mirtazapine (13%) than placebo, but this side effect was
less common with mirtazapine than with amitriptyline
(22%). So mirtazapine, even though it may be less likely
to cause weight gain than tricyclics, is still a drug associated with weight gain, both acutely and in the long term.
A meta-analysis39 of 4 U.S. studies showed that most of
the weight gain experienced with mirtazapine took place
during the first 4 weeks of treatment.
39

Maurizio Fava

VENLAFAXINE

©

A 12-week study by Silverstone and Ravindran40 comparing venlafaxine and fluoxetine showed no significant
weight gain among patients treated with either agent. This
finding suggests that venlafaxine, like the SSRIs, is not
associated with weight gain in the short term. On the other
hand, very little is known about the effect of venlafaxine
on weight in the long term. At least anecdotally, some patients complain of weight gain during long-term treatment
with venlafaxine, but it is unclear what the relative risk for
this side effect with this agent in the long term is. There
is a clear need for studies assessing the impact of continuation and maintenance treatment with venlafaxine on
weight in comparison with placebo.
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Once clinicians have made the determination that a
patient is experiencing weight gain as a side effect of an
antidepressant, what are the options? Typically, the first
option clinicians consider is that of behavioral modification. Behavioral interventions typically involve caloric restriction or increased caloric expenditure and increased
physical exercise. Unfortunately, many patients—even
with changes in, or attempts to restrict, their caloric intake—may experience significant weight gain with antidepressants despite increased physical activity. An alternative approach is switching to other antidepressants with a
lower risk for weight gain, but one is not necessarily guaranteed that the response will be maintained. Therefore, it
is typically easier to consider the relative risk for weight
gain early in the decision of which antidepressant to
choose and then to start the patient on an antidepressant
therapy with a relatively lower risk. Another common
management option is that of keeping the same antidepressant and using certain augmentation strategies, such as
phentermine, psychostimulants, sibutramine, histamine H2
receptor antagonists, triiodothyronine, naltrexone, and bupropion. The main problem is that none of these strategies
have been tested systematically; many derive primarily
from anecdotal observations.
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The course of weight gain as a side effect of antidepressant treatment is poorly studied. Most of the studies that
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Antidepressant combinations (in which 2 or more antidepressants are used at the same time) are commonly used
in clinical practice, but they are typically understudied in
terms of long-term safety and tolerability. For example, in
most of the studies in which the combination of SSRIs and
TCAs has been used in refractory populations, patients’
side effects were typically monitored only in the short
term.41 Few systematic studies have examined whether
weight gain as a side effect is additive if a patient is taking
more than one compound that is associated with a risk
of weight gain. Similarly, very little is known about the effect on weight of combining antidepressants with other
psychotropic drugs associated with a risk for weight gain
such as lithium, anticonvulsants, or antipsychotics.42 For
example, Carpenter et al.43 have assessed the efficacy and
tolerability of mirtazapine augmentation of SSRIs in refractory depression in an open, uncontrolled study. Their
study suggested the efficacy of this combination in refractory depressed patients, and the most common side effect
of the augmentation was weight gain when mirtazapine
was added to the SSRIs. Since no arm considered mirtazapine therapy alone in the study, one cannot determine
whether the rate of weight gain reported in this open trial
was the same as the rate of mirtazapine alone. Similar issues concern the studies that have assessed the efficacy of
augmenting agents such as lithium or atypical antipsychotic agents in patients nonresponsive to SSRIs.41 In
some cases, clinicians use antidepressant combinations
partly to reduce the risk for weight gain, such as in the case
of combining bupropion with SSRIs, but again there are
no studies showing a reduced risk for weight gain with this
combination compared with SSRIs alone.

have examined changes in weight during acute and/or continuation treatment with antidepressants do not typically
determine whether the risk for weight gain reaches a plateau or continues. In the maintenance treatment Pittsburgh
Study,44 in which patients were randomly assigned to either staying on imipramine therapy or going off imipramine therapy after acute and continuation therapy phases,
two thirds of all patients gained some weight (mean
gain = 5.5% above baseline body weight), although there
was no difference between drug and no-drug conditions in
terms of weight gain. On the other hand, the marked difference in prophylactic efficacy between continued imipramine treatment and no treatment with imipramine may
have confounded the assessment of the risk for weight
gain with imipramine, since more patients in the nonimipramine groups had a return of depressive symptoms,
which may have included overeating and carbohydrate
craving.

CONCLUSION
In conclusion, weight gain is a common side effect of
both acute and long-term treatment with antidepressants.
TCAs, and perhaps MAOIs, are more likely to cause
weight gain than the SSRIs or the newer antidepressants,
with the exception of mirtazapine, which may be placed
between the SSRIs and the TCAs in terms of relative risk
for weight gain. Paroxetine may be more likely to cause
J Clin Psychiatry 2000;61 (suppl 11)
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weight gain than the other SSRIs during long-term treatment, and bupropion and nefazodone may be less likely to
cause weight gain than the SSRIs in the long term, although we need further studies to confirm these impressions. There is a clear need to study the emergence of
weight gain during antidepressant treatment more closely
and determine when weight gain is a true side effect, an
effect of clinical improvement, or a reversal of the positive
neurovegetative symptoms.
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Drug names: amitriptyline (Elavil and others), bupropion (Wellbutrin),
citalopram (Celexa), doxepin (Sinequan and others), fluoxetine (Prozac), fluvoxamine (Luvox), mirtazapine (Remeron), naltrexone (ReVia),
nefazodone (Serzone), paroxetine (Paxil), phenelzine (Nardil), phentermine (Fastin and others), sertraline (Zoloft), sibutramine (Meridia),
tranylcypromine (Parnate), trazodone (Desyrel and others), venlafaxine
(Effexor).
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Disclosure of off-label usage: The author of this article has determined
that, to the best of his knowledge, fluvoxamine is not approved by the
U.S. Food and Drug Administration for the treatment of depression and
naltrexone, phentermine, and sibutramine are not approved for weight
loss due to psychotropics.
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