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The second and third generation of antidepressants, i.e., the selective serotonin reuptake inhibitors, nefazodone, venlafaxine, and mirtazapine, are proving to be useful in a variety of seemingly diverse disorders, including most anxiety disorders. In addition to receiving approval from the U.S. Food and Drug Administration
(FDA) for major depressive disorder, some of the newer antidepressants have received FDA approval for other
disorders, e.g., generalized anxiety disorder (venlafaxine), bulimia nervosa (fluoxetine), obsessive-compulsive
disorder (fluvoxamine, paroxetine, sertraline, and fluoxetine), social phobia (paroxetine), panic disorder (sertraline, paroxetine), and posttraumatic stress disorder (sertraline). In controlled studies, these agents have also
shown usefulness in premenstrual dysphoric disorder, borderline personality disorder, obesity, smoking cessation, and alcoholism. This article describes the new and potential indications for recently developed antidepressants and the studies that suggested these indications.
(J Clin Psychiatry 2000;61[suppl 11]:9–17)
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A description of the neuroanatomy of the serotonergic
neurotransmission system provides a basis for understand-
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MECHANISMS OF ACTION IN ANTIDEPRESSANTS
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ing the broad efficacy of antidepressants and the differences among these agents. Serotonergic neurons originate
in specific locations in the brain stem raphe region, but
then project widely throughout the central nervous system
(CNS). Projections to the frontal cortex mediate mood,
projections to the hypothalamus mediate appetite and
sleep, and those to the amygdala regulate anxiety and fear
responses. Serotonin (5-HT) also has a role in aggression,
sexual behavior, and pain. In short, altering serotonergic
neurotransmission with medication affects a wide range of
human functions. The SSRIs, which block the reuptake of
serotonin, were developed on the theory that they would
be effective for patients with disorders characterized by
marked dysfunction of the serotonin system and would be
devoid of the toxic adverse effects of the older tricyclic
antidepressants (TCAs), which affect both the noradrenergic and serotonergic systems.
However, it has become clear that there are important
relationships between the serotonergic and noradrenergic
neurotransmitter systems. Serotonin reuptake inhibition is
probably only the first step of a cascade of neuronal events
that ultimately leads to antidepressant and antianxiety effects. Projections of serotonergic neurons from the midbrain raphe area to the noradrenergic nucleus locus ceruleus probably play an important role in the regulation of
mood and anxiety. The next generation of antidepressants—nefazodone, venlafaxine, and mirtazapine—like
the TCAs, have actions on both the serotonergic and noradrenergic systems, but lack the anticholinergic and cardiovascular adverse effects of the older agents. Nefazodone blocks 5-HT2A receptors and inhibits serotonin
uptake as well as modestly inhibiting norepinephrine uptake; venlafaxine increases both norepinephrine and serotonin as a function of reuptake inhibition; and mirtazapine,
an antagonist of presynaptic α2-adrenoceptors and heteroreceptors, increases both norepinephrine and serotonin
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he second and third generation of antidepressants,
including the selective serotonin reuptake inhibitors
(SSRIs), nefazodone, venlafaxine, and mirtazapine, which
are approved by the U.S. Food and Drug Administration
(FDA) for the treatment of major depressive disorder, are
also likely to be useful in a variety of other seemingly diverse disorders including most anxiety disorders. Some
newer antidepressants have, in fact, already received FDA
approval for indications other than depression such as
generalized anxiety disorder (venlafaxine), bulimia nervosa (fluoxetine), obsessive-compulsive disorder (fluvoxamine, paroxetine, sertraline, and fluoxetine), social phobia (paroxetine), panic disorder (sertraline, paroxetine),
and posttraumatic stress disorder (sertraline). Furthermore, in controlled studies, these agents have shown
usefulness in a variety of other psychiatric disorders including premenstrual dysphoric disorder (PMDD), borderline personality disorder, obesity, smoking cessation, and
alcoholism. As evidence mounts for the efficacy of these
second- and third-generation antidepressants across a
broad spectrum of psychiatric disorders, their use is likely
to continue to increase.
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neurotransmission without affecting the reuptake of these
neurotransmitters.
It is now widely believed that the increase in synaptic
serotonin and norepinephrine produced by antidepressants
leads to the phosphorylation of transcription factors within
postsynaptic neurons in the brain. These transcription factors are then able to bind to promoter regions on genes.
The result is activation of previously latent genes. This
process takes several weeks and may explain the workings
of antidepressants at a fundamental level.
Antidepressants may differ in efficacy for some psychiatric conditions because of their diverse mechanisms
of action. For example, panic disorder probably responds
slowly to SSRIs because serotonin is involved in panic
disorder only indirectly, and it may take several weeks for
the direct effect of SSRIs on the serotonin system to have a
secondary effect on norepinephrine.1 SSRIs and clomipramine are generally more effective in obsessive-compulsive
disorder (OCD) than TCAs and monoamine oxidase inhibitors (MAOIs). Bupropion, which does not affect serotonin, is effective in smoking cessation. Many depressive
disorders and anxiety disorders have been linked to serotonergic dysregulation, but response to specific antidepressants may depend on the specific serotonergic receptor targeted by the agent.
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In a preliminary open study,4 15 to 45 mg/day of mirtazapine was administered to 10 patients with major depression and comorbid GAD for 8 weeks. Significant improvements on the Hamilton Rating Scale for Anxiety (HAM-A),
the Hamilton Rating Scale for Depression (HAM-D), and
the Beck Depression Inventory (BDI) began during the first
week and continued throughout the study.
Nefazodone was also reported useful in an open 8-week
study of 21 patients who met DSM-IV criteria for GAD.5
The usual starting dose was 25 to 50 mg/day, which was
titrated over 2 to 3 weeks to a maximum of 600 mg/day
given in divided doses. Twelve of the 15 patients who
completed the trial were rated as either very much or much
improved as assessed by the HAM-A, and none of the patients was rated as worse. Six months later, 6 of the 9 responders available for follow-up were still taking nefazodone with anxiolytic effects.
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Generalized Anxiety Disorder
For a long time, it was assumed that only benzodiazepines and buspirone were effective in generalized anxiety
disorder (GAD) and that antidepressants had the potential
to worsen GAD. Both assumptions are probably incorrect.
Although benzodiazepines and buspirone are clearly effective for GAD, evidence for the efficacy and possible superiority of some antidepressants is growing, and in 1999,
venlafaxine became the first antidepressant to be approved
for the treatment of GAD. The efficacy of paroxetine, mirtazapine, and nefazodone in GAD has also been reported.
Venlafaxine was significantly more effective than placebo and superior to buspirone in a recent study of 365
outpatients who met DSM-IV criteria for GAD.2 The patients were treated with 75 or 150 mg/day of venlafaxine
extended release (XR), 30 mg/day of buspirone, or placebo for 8 weeks. On a variety of outcome measures, both
venlafaxine dosages were significantly more efficacious
than both placebo and buspirone.
The SSRI paroxetine and the TCA imipramine were
superior to a benzodiazepine in a 4-week study of 81 patients with a DSM-IV diagnosis of GAD.3 About two
thirds of the patients who completed the study improved
greatly or moderately with all 3 drugs, but by the fourth
week of treatment, both paroxetine and imipramine resulted in more improvement than the benzodiazepine.
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Obsessive-Compulsive Disorder
Obsessive-compulsive disorder has moved from a tight,
neat syndrome to a spectrum of overlapping impulsive, preoccupation, and neurologic (motoric) disorders. The preoccupation disorders include body dysmorphic disorder,
depersonalization, anorexia nervosa, and hypochondriasis;
the impulsive disorders include sexual compulsions, trichotillomania, pathological gambling, kleptomania, and selfinjurious behavior; and the neurologic behaviors include
Tourette’s disorder, Sydenham’s chorea, torticollis, and
autism.6 These various syndromes have all been shown to
have effects that are mediated by serotonergic agents.
At present, the most efficacious pharmacologic treatments for OCD are antidepressants that inhibit serotonin
reuptake. One TCA, clomipramine, and 4 SSRIs, fluvoxamine, fluoxetine, paroxetine, and sertraline, are approved
by the FDA for use in patients with OCD.7 In most anxious
patients, the starting doses of antidepressant medications
are often lower than for depressed patients. However,
many clinicians find that patients with OCD ultimately
require fairly high doses of antidepressants. Although
OCD is hypothesized to be a manifestation of primary serotonin dysregulation, multiple neurotransmitters (particularly those associated with serotonergic and dopaminergic
activity) are most likely involved in the etiology of the disorder. A fuller understanding of the mechanism of action
of antidepressants and of the actual neurotransmitter and
receptor abnormalities in various psychiatric illnesses is
essential to address these various issues.
Studies comparing SSRIs in the treatment of OCD show
few differences among the agents. There were no significant differences in antiobsessional effects in 31 patients
who underwent a 10-week randomized study with fluvoxamine, paroxetine, or citalopram treatment.8 Flament
and Bisserbe9 reported that clomipramine is as efficacious
as fluoxetine or fluvoxamine in one-on-one comparative
studies.
J Clin Psychiatry 2000;61 (suppl 11)
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Social Phobia
The recent FDA approval of paroxetine for social phobia has brought this disorder to the forefront. Although primary care physicians often resist identifying and treating
what they term “shyness,” many individuals with the disorder, which has a prevalence of 7.1%,11 are heavily impaired. MAOIs and benzodiazepines are effective in social
phobia, but neither class is widely used, and recent research provides evidence for the efficacy of the serotonergic agents, which have a more favorable side effect profile
than the MAOIs and are devoid of the risks of dependence
and abuse liability associated with the benzodiazepines.
Placebo response rates are often low in early studies of
a new treatment. Stein et al.12 reported the efficacy of 20 to
50 mg/day of paroxetine for social phobia in a 12-week
trial (N = 183). Mean total scores on the Liebowitz Social
Anxiety Scale were reduced significantly from 78.0 to
47.5 in the paroxetine-treated patients, while scores in the
placebo-treated patients decreased from 83.5 to 68.9 (nonsignificant). This low placebo response tends to increase
in later studies of a disorder because the severity of illness
of the population being studied generally decreases the
longer an illness is studied.
A recent report of fluvoxamine in social phobia13 also
produced a striking reduction in scores on the Liebowitz
Social Anxiety Scale in the fluvoxamine-treated patients
(mean dose = 202 mg/day), but little change in the placebotreated group (Figure 1). Psychosocial impairment including work, social life, and family life disruption, as assessed by the Sheehan Disability Scale, also improved with
fluvoxamine treatment. Scores on the Sheehan Disability
Scale provide a corollary to patient self-report of reduced
anxiety. In another double-blind, placebo-controlled study,
van Vliet et al.14 reported substantial improvement in 46%
of patients receiving 150 mg/day of fluvoxamine versus 7%
of those receiving placebo. Sertraline has also been found
useful in a double-blind, placebo-controlled study of social
phobia. Sertraline (maximum mean dose = 134 mg/day)
was more effective than placebo in 12 patients.15
Dual-action antidepressants have been found effective
in social phobia. Venlafaxine has been used particularly in
SSRI nonresponders. At doses ranging from 112.5 mg/day
to 187.5 mg/day, venlafaxine improved social phobia in 12
nonresponders to SSRIs as evidenced by decreasing scores
on the Liebowitz Social Anxiety Scale.16 Kelsey17 also re-

Figure 1. Mean Scores on the Liebowitz Social Anxiety Scale
for Subjects in a 12-Week Placebo-Controlled Study of
Fluvoxamine for Social Phobiaa
Liebowitz Social Anxiety Scale

The dual-action antidepressants have also been studied
in patients with OCD. In an 8-week open trial of nefazodone treatment in 18 patients with DSM-III-R major depressive episodes, 9 of whom had comorbid OCD, a trend
toward antiobsessional responses was seen in the patients
with OCD.10 Although a significant reduction in depressive and anxiety symptoms was observed in treatment
completers, no differences were found between patients
with and without comorbid OCD.
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Adapted from Stein et al.,13 with permission. Data presented are from
last observation carried forward for all evaluable patients. Differences
in change from baseline between the placebo and fluvoxamine groups
were analyzed by means of 2-way analyses of variance (df = 1,78).
*p < .05.
**p < .01.
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Panic Disorder
Many physicians consider the SSRIs, either alone or in
combination with high-potency benzodiazepines, to be
first-line therapy for the management of panic disorder. The
SSRIs have well-established efficacy and safety profiles in
the treatment of panic disorder including those patients
with comorbid depression, social phobia, or OCD. Studies
of panic disorder are increasingly using not only the frequency of panic attacks as measures of drug efficacy but
also symptom improvement and quality-of-life measures
that can be determined by a variety of assessment tools.
Paroxetine was the first SSRI to receive FDA approval
for the specific treatment of panic disorder. Oehrberg

.
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ported improvement in 8 of 9 patients, most of whom were
SSRI nonresponders, who were treated openly with venlafaxine. The authors cautioned that the starting dose in social phobia should be smaller than that recommended by
the manufacturer.
Nefazodone has also been recently reported useful in
social phobia. Worthington et al.18 conducted a clinical case
study in which 5 consecutive patients meeting DSM-IV
criteria for generalized social phobia were treated with 200
to 600 mg/day of nefazodone for 3 months. Three patients
completed 3 months of treatment, and analysis of endpoint
data demonstrated significant improvement on a variety of
outcome measures. In another open study, Van Ameringen
et al.19 started 23 patients with a DSM-IV diagnosis of generalized social phobia on treatment with 100 mg/day of
nefazodone, which was increased as necessary on the basis of clinical response and side effects. Sixteen of the 21
patients who completed the trial were considered to be responders on measures of social anxiety, social phobic
avoidance, depression, and social functioning.
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and colleagues20 studied the efficacy and tolerability of
paroxetine compared with placebo in patients who also
received standardized cognitive therapy. Nearly 90% of
the paroxetine-treated patients were responders, significantly more than in the placebo arm. In another study,
Ballenger et al.21 tested 3 doses of paroxetine—10, 20, and
40 mg/day—against placebo. The 40-mg/day paroxetine
dose proved significantly more effective than placebo, and
more than 80% of the patients became panic-free.
Sertraline was the second SSRI approved by the FDA
for the treatment of panic disorder, and it is an effective
agent for a range of symptoms that include panic attacks,
phobic avoidance, and overall disability. In a randomized
double-blind trial of sertraline in 168 patients with a
DSM-III-R diagnosis of panic disorder with or without
agoraphobia, the drug was significantly more effective
than placebo in decreasing the number of panic attacks.22
Sertraline-treated patients also had significantly more improvement than placebo in scores on the Quality of Life
Enjoyment and Satisfaction Questionnaire (patient global
evaluation) and the Clinical Global Impressions (CGI) Severity of Illness and Global Improvement scales.
Although fluoxetine is widely used for the treatment of
depression and anxiety disorders, published studies are
sparse on the efficacy of fluoxetine treatment in patients
with panic disorder. In an open pilot study, Gorman et al.23
reported complete cessation of panic attacks in 9 of 16
fluoxetine-treated patients who met DSM-III-R criteria for
either panic disorder or agoraphobia with panic attacks. In
an 8-week study, den Boer and Westenberg24 found that
patients treated with 150 mg/day of fluvoxamine experienced greater reductions in HAM-A scores compared with
placebo or the 5-HT2 antagonist ritanserin (p < .001). The
success rate with fluoxetine appears to be greater with extended treatment and higher doses; furthermore, anxiety
and activation may occur during the early weeks of treatment, which may contribute to a higher dropout rate.25 Because panic disorder is a chronic, recurring illness, patients who have experienced previous relapses or those
with comorbid conditions should be considered for longterm therapy.
The possibility that both serotonergic and noradrenergic activity are important in the pathophysiology of
panic disorder raises the issue of the possible efficacy of
dual serotonin/norepinephrine reuptake inhibitors, which
affect both systems.7 Papp and colleagues26 conducted an
open trial of venlafaxine in 13 patients with DSM-IV
panic disorder; 10 patients completed the trial and all were
responders. Because nefazodone demonstrates efficacy in
the treatment of depression, an open 8-week trial was undertaken to assess the efficacy and safety of the drug in 14
patients with a primary diagnosis of DSM-III-R panic disorder and concurrent diagnoses of major depression, dysthymia, generalized anxiety disorder, and/or depression,
not otherwise specified (presence of minor or reactive de-

pressive symptoms).27 A total of 10 of 14 patients showed
a positive response to nefazodone as measured by decreased frequency and severity of panic attacks and
improvement in HAM-D, HAM-A, CGI-Severity, and
Sheehan Disability Scale scores. None of the patients
withdrew because of side effects. Nefazodone was also
used successfully to treat a patient (who could not tolerate
SSRIs) with panic disorder not associated with depression.28 A multicenter trial is currently underway evaluating
the efficacy of nefazodone in patients with panic disorder.
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Posttraumatic Stress Disorder
Patients with posttraumatic stress disorder (PTSD) may
respond to pharmacotherapy in different ways, and it is
unclear whether the different responses are related to gender, trauma type, or other factors. Many studies of PTSD
have been conducted in war veterans who may constitute a
treatment-refractory population. Moreover, PTSD is likely
to be comorbid with affective disorders, other anxiety
disorders, somatization, substance abuse, and dissociative
disorders. Notwithstanding, although the controlled trials
investigating the efficacy of medication in patients with
PTSD are limited, there is increasing evidence that SSRIs
are effective for the treatment of this disorder.29 Additionally, the SSRIs seem to be more efficacious than the older
antidepressants in relieving core symptom clusters—
rather than isolated symptoms—of PTSD.
Sertraline was the first drug approved by the FDA
for the treatment of PTSD. An open trial of sertraline was
conducted in 64 combat veterans with PTSD and concurrent moderate-to-severe depression who had failed to respond to other antidepressants.30 Twelve of 19 veterans responded positively to sertraline treatment and reported
significantly reduced dysphoria, irritability, and anger.
Another open clinical trial of sertraline in 5 adult rape victims showed a reduction in clinician-administered PTSD
scale scores by 53%, and 4 of 5 participants responded
positively to treatment.31
A recent large (N = 187) 12-week double-blind,
placebo-controlled study32 evaluated the efficacy and
safety of sertraline in PTSD symptoms of moderate-tomarked severity. Mean baseline-to-endpoint changes on
the Clinician-Administered PTSD Scale Part 2 (CAPS-2)
were significantly greater (p < .001) for the sertralinetreated patients than for the patients who received placebo
(Figure 2).
Marshall and colleagues33 evaluated the effects of
paroxetine in a 12-week, open study of 13 noncombat
veterans with PTSD. Responders experienced a 43%
mean reduction in PTSD symptom scores, and the 3 symptom clusters of intrusion, avoidance/numbing, and arousal
were significantly improved by paroxetine treatment. Van
der Kolk and associates34 conducted a controlled trial of
fluoxetine in 64 patients (men and women, veterans and
nonveterans) with PTSD. Of the 47 patients who comJ Clin Psychiatry 2000;61 (suppl 11)
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Figure 2. Effects of Sertraline vs. Placebo in Posttraumatic
Stress Disordera
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From Brady et al., with permission. Signifigant (p < .001) mean
change in Clinician-Administered PTSD Scale Part 2 (CAPS-2) score
from baseline to endpoint estimated from random regression analysis
plotted over the 12-week course of treatment. Gray line indicates
baseline. Negative change in scores reflects clinical improvement.
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Adapted from Hidalgo et al.,38 with permission.
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Premenstrual Dysphoric Disorder
PMDD shares characteristics of both depression and
anxiety, and several antidepressants are being tested for
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pleted the 5-week study, the fluoxetine-treated patients
showed reduced PTSD symptomatology, especially in
arousal and numbing symptoms. In a 10-week open trial of
fluvoxamine in combat veterans with PTSD, the drug was
effective for treating the intrusion, avoidance, and arousal
symptom clusters.35
Of the drugs with dual noradrenergic and serotonergic
reuptake inhibiting properties, venlafaxine was reported
by Hamner and Frueh36 to have a positive effect on a patient with PTSD who had failed to respond to several
serotonergic antidepressants. In a study of 6 outpatients
with severe, chronic PTSD treated with mirtazapine for 8
weeks, 50% of the sample demonstrated improvement of
50% or more from baseline using a global rating scale.37
Moreover, improvements were noted on both interviewerand self-rated scales of PTSD and depression.
Hidalgo and colleagues38 evaluated nefazodone in 6
open studies involving 105 civilian and veteran outpatients
with PTSD; predictors of response included age, sex, and
type of trauma. Nefazodone showed a broad spectrum of
action on both individual and cluster symptoms of intrusive thoughts, avoidance/numbing, and hyperarousal (Figure 3). Moreover, this pooled analysis included a subset of
21 highly symptomatic, chronically distressed, and disabled Vietnam combat veterans who had been refractory to
several previous medications. Twelve weeks of treatment
with nefazodone resulted in decreased intrusive recollections, avoidance, and hyperarousal; improved sleep; and
improved sexual and social/interpersonal functioning.

use in PMDD. The serotonergic agents have been generally reported effective, and fluoxetine has received an indication for use in PMDD in the United Kingdom. Several
randomized, placebo-controlled trials have found SSRIs
beneficial for PMDD.39–43 In the largest of these studies,
Steiner et al.41 found both 20 mg/day and 60 mg/day of
fluoxetine superior to placebo in reducing tension, irritability, and dysphoria during the late luteal phase of the
menstrual cycle. Benefits were seen during the first month
of treatment, but there were substantially more dropouts in
the 60-mg/day group. Positive results for sertraline (mean
daily dose = 80 mg) over placebo were reported in another
large multicenter trial that lasted 3 menstrual cycles.43
Acute phase efficacy for paroxetine was shown in a small
randomized, double-blind, placebo-controlled trial,42 and
another small open study44 reported improvement in symptoms of irritability, depression, mood swings, fatigue, and
loss of concentration in women treated with fluvoxamine
for 2 menstrual cycles.
Investigators have also reported on intermittent dosing
strategies for PMDD. Young et al.,45 who were the first to
examine the use of an SSRI given only during the luteal
phase, found that sertraline given intermittently was significantly more effective than placebo in reducing both
behavioral and physical symptoms as assessed by the Calendar of Premenstrual Experience.
A few studies have reported on long-term treatment of
PMDD. A group of responders to fluoxetine were openly
followed for up to 2 years, and 21 of 60 continued to do
well.46 Elks47 treated 11 women with fluoxetine and found
continued moderate-to-marked relief over 3 to 20 months.
Dual-action antidepressants have also been used successfully in patients with PMDD. Freeman and colleagues48 followed 33 women who had responded to nefazodone during an 8-week open trial for up to 1 year. Of
this group, 19 completed 1 to 3 additional months, 6 completed 4 to 6 additional months, and 8 completed 6 to 12
additional months of treatment. The mean nefazodone
13
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dose was 327 mg/day, and significant improvement, which
occurred by the end of the first cycle of treatment, was
maintained for the entire course of treatment.
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Borderline Personality Disorder
Because of their serotonergic-enhancing properties,
the SSRIs have proved efficacious in reducing some of the
impulsive, aggressive, and self-destructive behaviors that
accompany borderline personality disorder. Several open
studies of fluoxetine49–51 have reported positive therapeutic effects in patients with borderline personality disorder
who experience depression, obsessive-compulsive symptoms, and self-injurious or suicidal behavior. In a placebocontrolled, double-blind study, my colleagues and I52
found a clinical and statistically significant decrease in
anger in 13 fluoxetine-treated patients. The reduction in
anger was independent of changes in depression. An open
trial of sertraline in 8 patients with borderline personality
disorder showed significant changes in baseline scores of
both irritability and overt aggression on the Overt Aggression Scale by the end of 4 weeks, and improvement continued to occur through week 8.
Among the non-SSRIs, the combined-action antidepressant venlafaxine was studied in a 12-week trial in 44
patients with borderline personality disorder. Markovitz
and Wagner53 reported that venlafaxine was effective as an
initial intervention for treating this disorder and may benefit individuals in whom fluoxetine and sertraline have
been ineffective.
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Eating Disorders and Obesity
Because of the frequent overlap in symptoms of depressive, obsessive-compulsive, and eating disorders, the use
of SSRIs in the treatment of eating disorders is of paramount interest. However, there continues to be considerable uncertainty regarding the role of medication in the
therapy of eating disorders (anorexia nervosa, bulimia
nervosa, and binge-eating disorder) and obesity.54 The
American Psychiatric Association Practice Guideline
for Eating Disorders55 recommends a multidisciplinary
approach to treatment, that is, primary interventions of
family and individual psychotherapies that incorporate a
major cognitive-behavioral component, with pharmacotherapy as an adjunct.
Most clinical trials of SSRIs in patients with anorexia
nervosa have been disappointing; moreover, most trials
have focused on adults, and anorexia nervosa and bulimia
nervosa typically have an onset in adolescence. A doubleblind, placebo-controlled trial in 31 hospitalized anorexic
women suggested that the impact of fluoxetine—provided
within the context of a behaviorally oriented program—
was disappointing.54
On the other hand, there is increasing evidence that
SSRIs are effective in treating patients who have bulimia
nervosa, and fluoxetine has received FDA approval for use
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in this disorder. In a randomized, placebo-controlled trial
in 120 bulimic women, the patients who received fluoxetine in combination with psychological treatment experienced greater improvement in the behavioral symptoms of
binge eating and vomiting than patients who received placebo and psychological treatment.56 Additionally, medication plus cognitive-behavioral therapy (CBT)—as compared with supportive psychotherapy—was superior to
medication alone. A large multicenter, double-blind, randomized, 16-week trial in 483 men and women found that
fluoxetine treatment resulted in significantly greater reductions than placebo in weekly vomiting and binge-eating
episodes; improvement was also seen in other outcome
measures such as rating scale scores.57 To determine the
efficacy of fluvoxamine in preventing relapse of bulimia
nervosa, a double-blind, placebo-controlled, 12-week study
was done in 72 successfully treated bulimic patients.58 Despite a high dropout rate in the fluvoxamine-treated group,
both intent-to-treat and completer analyses showed that fluvoxamine had a significant effect in reducing a return to
bulimic behavior.
Binge-eating disorder is characterized by repeated episodes of excessive food consumption that is similar to bulimia nervosa, but lacks the compensatory measures of
vomiting, laxative abuse, fasting, or excessive exercise.
Clinical trials of SSRIs as treatment for patients with
binge-eating disorder are sparse. A multicenter, 52-week,
double-blind, placebo-controlled trial of fluoxetine in
obese subjects divided the population into binge (N = 22)
and nonbinge (N = 23) eaters.59 All subjects received behavioral therapy, and half the subjects received fluoxetine.
Subjects treated with fluoxetine plus behavioral therapy
lost significantly more weight than placebo plus behavioral therapy, but there was no significant difference between binge and nonbinge eaters.
Health risks associated with obesity are well known.
Although dieting and exercise are effective in producing
short-term weight loss, long-term maintenance of weight
loss is difficult. Some of the initial trials of SSRIs—in
which one of the side effects was weight loss—coupled
with the role of serotonin in appetite regulation led to trials
of SSRIs as a pharmacologic treatment for obesity. A
short-term, 8-week, double-blind, placebo-controlled trial
of fluoxetine in 120 nondepressed obese subjects showed
a significantly greater weight loss among fluoxetinetreated patients than placebo.60 However, in a long-term,
52-week, placebo-controlled fluoxetine trial in 458 obese
outpatients, the maximum mean weight loss occurred at
week 20; at 52 weeks there was no treatment difference.61
Similarly, in a 54-week trial (N = 53) of sertraline combined with relapse prevention training after treatment with
a very low-calorie diet, the sertraline-treated subjects reported significantly greater reductions in hunger, and they
lost more weight than placebo at 6 weeks.62 Again, however, the differences in weight change between sertralineJ Clin Psychiatry 2000;61 (suppl 11)
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treated and placebo groups were not statistically significant at the end of 54 weeks.
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Smoking Cessation
The prevalence of smoking is especially high in psychiatric patients; over 50% of all psychiatric patients and
over 80% of patients with substance abuse disorders are
current smokers.63 Of those individuals who try to quit
smoking each year, less than 5% are successful in unaided
attempts because of dependence on nicotine.64 Bupropion
SR (sustained release) is the only non-nicotine medication
approved by the FDA as an aid to smoking cessation. Initially developed as an antidepressant, bupropion is believed to work on the dopaminergic and/or noradrenergic
neurotransmitters that are involved in perpetuating nicotine dependence. Jorenby and colleagues65 conducted a
double-blind, placebo-controlled study in 893 subjects for
comparison of bupropion SR (N = 244), a nicotine patch
(N = 245), bupropion plus a nicotine patch (N = 245), and
placebo (N = 160) as treatment for smoking cessation. Bupropion SR alone or in combination with a nicotine patch
resulted in significantly higher long-term rates of smoking
cessation than the nicotine patch alone or placebo. Abstinence rates were also higher with combination therapy
than with bupropion alone, but the difference was not statistically significant.
In one arm of a smoking cessation study, Dalack and
colleagues66 examined the utility of fluoxetine in a randomized, double-blind study in 39 nondepressed smokers
who had a history of major depression. Self-rated scales
were compared at baseline and after 3 weeks of medication treatment prior to the attempt to quit. Although there
was substantial improvement from baseline in several subscale scores for the fluoxetine-treated group, a comparison
of the change in scores for the placebo and fluoxetine
groups failed to show a statistically significant difference.
In another study, 253 adult smokers with no clinically significant depression were randomly selected on a doubleblind basis to receive fluoxetine or placebo in combination
with CBT for 10 weeks.67 Logistic regression analyses
showed that 1 and 3 months after the quit date, fluoxetine
increased the likelihood of abstinence, compared with placebo, among smokers with minor depression but not
among those with little or no depression.
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Antidepressants have shown efficacy in the treatment of
alcoholism with comorbid depression, and SSRIs seem to
have more beneficial short-term than long-term effects.
Fluoxetine demonstrates efficacy in major depression
and suggested efficacy in comorbid alcoholism. In a
12-week, double-blind, parallel-group trial, 51 patients
with diagnoses of comorbid major depression and alcohol
dependence were randomly selected to receive fluoxetine
or placebo.69 The improvement in depressive symptoms
during the trial was significantly greater in the fluoxetinetreated patients than placebo. Moreover, total alcohol consumption during the trial was significantly lower in the
fluoxetine group than in the placebo group. In another
study, 36 recently abstinent, depressed alcoholics were
randomly selected to receive either sertraline or placebo
in a 6-week, double-blind trial.70 There were significant
differences between the sertraline and placebo groups on
the HAM-D at weeks 3 and 6 and on the BDI at week 3.
Patients receiving sertraline had significantly lower mean
posttreatment HAM-D and BDI scores than placebo. Additionally, significantly more sertraline-treated patients
obtained a CGI rating of “very much improved.” Positive
effects of SSRIs in nondepressed alcoholic patients have
not been demonstrated.

te

Chronic Fatigue Syndrome
Chronic fatigue syndrome is a medical condition with
criteria of a 6-month history of worsening fatigue and the
presence of 4 of 8 symptoms that include memory and
sleep impairment as well as lymph node, joint, and muscular pain. Gruber and associates71 include chronic fatigue
syndrome in a group of interfacing treatment-resistant depressive disorders that appear to benefit from antidepressant medications from several different chemical families.
Goodnick and Jorge72 reported improvement of symptoms—particularly pain and insomnia—in 3 patients with
chronic fatigue syndrome who were treated with nefazodone. In an open evaluation, 10 patients with chronic fatigue syndrome were treated with nefazodone and appropriate behavioral and sleep-wake–cycle strategies.73 Eight
of 10 patients reported improvement in the key symptom
of fatigue; 4 patients reported moderate-to-marked relief.
Additionally, moderate-to-marked improvement was seen
in sleep disturbance (7 patients) and mood (8 patients).
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Alcoholism
Substantial progress has been made in determining
the role of pharmacotherapy in alcoholism, specifically in
the areas of withdrawal reaction, decreasing consumption,
relapse prevention, and comorbid psychiatric illnesses.68
Numerous pharmacologic agents and dosage regimens
have been investigated for the treatment of the alcohol
withdrawal syndrome. There is wide variability in treatment response (i.e., effect size) for all medications, and
compliance seems to be essential for successful treatment.
J Clin Psychiatry 2000;61 (suppl 11)

CONCLUSION
Although one should be cautious about assuming that
drugs that work in patients with major depression are also
effective in depressive or anxious subtypes, many open
and controlled studies show that antidepressants are proving to be useful in a variety of psychiatric disorders. Antidepressants affect many systems in the brain in numerous
key areas; thus, they may have positive effects in disorders
both related to and comorbid with depression. As evidence
15
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mounts for the efficacy of the second- and third-generation
antidepressants across a broad spectrum of psychiatric disorders, their use is likely to continue to increase.
Drug names: bupropion (Zyban), buspirone (BuSpar), citalopram
(Celexa), clomipramine (Anafranil and others), fluoxetine (Prozac), fluvoxamine (Luvox), mirtazapine (Remeron), nefazodone (Serzone),
paroxetine (Paxil), sertraline (Zoloft), venlafaxine (Effexor).

©

Disclosure of off-label usage: The author of this article has determined,
to the best of his knowledge, the following agents mentioned in this article are not approved by the U.S. Food and Drug Administration for
treatment of the following disorders: mirtazapine, paroxetine, and nefazodone for generalized anxiety disorder; nefazodone for obsessivecompulsive disorder; fluoxetine, fluvoxamine, nefazodone, sertraline,
paroxetine, and venlafaxine for social phobia; fluoxetine, fluvoxamine,
nefazodone, and venlafaxine for panic disorder; fluoxetine, fluvoxamine, nefazodone, paroxetine, and venlafaxine for posttraumatic stress
disorder; fluoxetine, nefazodone, paroxetine, and sertraline for premenstrual dysphoric disorder; fluoxetine and venlafaxine for borderline personality disorder; fluvoxamine for bulimia; fluoxetine for binge-eating
disorder; fluoxetine for smoking cessation; fluoxetine and sertraline for
alcoholism; and nefazodone for chronic fatigue syndrome.
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