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to social and performance situations.1 GSP affects ap-
proximately 13.3% of individuals within the United States
at some point in their lifetime.2 In Canada, there has been
some variability in reported prevalence rates. Results from
the Canadian Community Health Survey3 revealed a life-
time prevalence rate of DSM-IV GSP of 8.1%, whereas
current (12-month) GSP has been reported by 3.0% to
7.2%3–5 of Canadians. The burden of GSP is broad, often
creating significant social and occupational impairment as
well as educational and vocational underachievement.6,7

Both cognitive-behavioral therapy8 and pharmaco-
therapy have been shown to be effective in treating GSP. A
variety of drug classes have been found to be beneficial,
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Objective: Numerous studies have demon-
strated the efficacy of serotonergic antidepres-
sants, particularly the selective serotonin reuptake
inhibitors (SSRIs), in the treatment of social pho-
bia. We evaluated the efficacy, safety, and toler-
ability of nefazodone, a 5-HT2 antagonist, in
patients with generalized social phobia (GSP).

Method: One hundred five patients with
GSP (confirmed using the Structured Clinical
Interview for DSM-IV) from 4 Canadian outpa-
tient anxiety clinics were assigned randomly to
nefazodone (300–600 mg/day, flexible dose) or
placebo for 14 weeks of double-blind treatment.
Data were collected from October 12, 1999,
through December 8, 2001. Primary efficacy
outcomes were the Clinical Global Impressions-
Improvement scale (CGI-I) score and the
Liebowitz Social Anxiety Scale score.

Results: In the intent-to-treat sample, 16
(31.4%) of 51 subjects taking nefazodone and 12
(23.5%) of 51 subjects taking placebo were rated
as much or very much improved on the CGI-I at
endpoint (χ2 = 0.79, p = .38). With the exception
of the Social Phobia Scale, no significant differ-
ences were found in measures of social phobia
when comparing the nefazodone and placebo
groups.

Conclusion: These findings suggest that nefa-
zodone is not an effective agent in the treatment
of GSP. These data parallel some recent findings
with the use of the SSRI fluoxetine in GSP. The
lack of efficacy of 2 serotonergic antidepressants
in GSP suggests that serotonin reuptake inhibition
may not be the only mechanism of action required
for efficacy to occur in the treatment of GSP.
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eneralized social phobia (GSP) is an anxiety dis-
order characterized by excessive fear of exposure
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including monoamine oxidase inhibitors (MAOIs),9–11

reversible MAOIs,12–15 benzodiazepines,16,17 selective se-
rotonin reuptake inhibitors (SSRIs),18–28 the serotonin-
norepinephrine reuptake inhibitor (SNRI) venlafaxine,29,30

and, most recently, the anticonvulsants gabapentin and
pregabalin.31,32 SSRIs are considered to be first-line treat-
ments in the pharmacologic management of GSP, with
fluvoxamine, sertraline, and paroxetine being supported
by double-blind, placebo-controlled studies.33 Despite
widespread use, a considerable proportion of patients do
not respond adequately to SSRIs or are unable to tolerate
their side effects.33 There is a clinical need for alternative
pharmacologic agents.

Nefazodone is an antidepressant medication whose
primary action is the inhibition of presynaptic 5-HT reup-
take. It has also been found to have weak α1-adrenergic
blocking activity and moderate norepinephrine reuptake
inhibition. Nefazodone differs from other SSRIs, how-
ever, as it appears to have the additional action of block-
ing postsynaptic 5-HT2A receptors.34 The effectiveness
of nefazodone in treating symptoms of depression is well
documented.35–38 It has been found to have equal or supe-
rior antidepressant activity to imipramine,39,40 paroxe-
tine,26 and sertraline.41 Nefazodone was initially thought
to be a safe and effective treatment, with a side effect pro-
file similar to SSRIs and other antidepressants.42 During
the course of this study, however, safety concerns evolved
concerning the effects of nefazodone on hepatic function.
In the United States between December 1994 and May
2003, there were 94 reported cases of liver injuries, 55
cases of liver failure, 5 liver transplants, and 20 deaths
associated with nefazodone.43,44 The U.S. Food and Drug
Administration estimated that, for patients using the drug
for at least 1 year, the reported rate of liver failure is 1 case
in every 250,000 to 300,000.45 In Canada, between the
introduction of nefazodone in 1994 and July 24, 2002,
123 adverse biliary reactions were reported to Health
Canada,46 and a recent report by the World Health Organi-
zation (WHO) found 449 reports of nefazodone-related
hepatic reactions in the WHO Adverse Reaction Data-
base.47

There have been 3 open trials suggesting the potential
benefits of nefazodone in GSP. Worthington and col-

leagues48 conducted a case series of 5 individuals, which
showed a significant improvement from baseline to week
12 on the Liebowitz Social Anxiety Scale (LSAS), Brief
Social Phobia Scale, and Clinical Global Impressions-
Severity of Illness scale (CGI-S). In an open trial of 23
subjects conducted by Van Ameringen and colleagues,49

70% (16/23) were considered responders based on the
CGI-Improvement scale (CGI-I). In another open trial of
12 subjects, Kelsey and colleagues50 reported symptom
improvement with a mean drop in LSAS score of 54%.
These reports suggest that a placebo-controlled investiga-
tion of nefazodone in GSP is warranted. We conducted a
14-week, randomized, double-blind, parallel-group trial of
nefazodone versus placebo in GSP.

METHOD

Patients with GSP, whose diagnosis was confirmed us-
ing the Structured Clinical Interview for DSM-IV,51 were
included in this double-blind, placebo-controlled, parallel-
group trial. Four outpatient anxiety clinics in Canada
(Hamilton, Winnipeg, Edmonton, and Calgary) partici-
pated in this 14-week study. The study protocol was
approved by the institutional review boards at all of the
centers. Written informed consent was obtained after the
study procedures were fully explained to the patients. Data
were collected from October 12, 1999, through December
8, 2001.

After an initial screening procedure, subjects were
entered into a 1-week, single-blind, placebo run-in. Those
subjects who continued to meet inclusion criteria were
randomly assigned on a 1:1 basis to receive either nefa-
zodone or placebo for 14 weeks (Figure 1).

Nefazodone or placebo was started at an initial dose
of 100 mg/day in divided doses. Doses were increased to
200 mg/day by week 2, and up to 300 mg/day by week 4.
Further increments of 100 mg were added every 2 weeks,
until a maximum dose of 600 mg/day was reached. No
other psychotropic medications were permitted with the
exception of chloral hydrate (up to 1000 mg/night for
sleep).

Patients were recruited from newspaper advertise-
ments, media reports, and clinical referrals. Inclusion cri-
teria for the study required subjects to be psychiatric
outpatients between the ages of 18 and 65 years, to fulfill
DSM-IV criteria for GSP for more than 1 year, and to be of
at least moderate illness severity on the basis of the CGI-S
rating.52 Patients with comorbid secondary major depres-
sive disorder were permitted to participate in the study
provided that their baseline score on the Montgomery-
Asberg Depression Rating Scale53 was 19 or less, there
was no risk of suicidality on the basis of mental status
examination, and the onset of their social phobia predated
the major depressive disorder by at least 5 years. Four
patients in the nefazodone group and 6 patients in the

Figure 1. Study Design: Nefazodone Versus Placebo in
Generalized Social Phobia

Double-Blind Treatment (weeks)

Nefazodone 300�600 mg/d

Placebo Taper14 160�1

Placebo
Run-In
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placebo group reported a comorbid depressive disorder
(either major depressive disorder [N = 7] or dysthymia
[N = 3]). There was no significant difference found in the
rates of comorbid depressive disorders across groups
(χ2 = 1.03, df = 1, not significant).

Current comorbid Axis I disorders such as panic dis-
order with agoraphobia, obsessive-compulsive disorder,
body dysmorphic disorder, or alcohol/substance abuse
were excluded from this study. Those with a lifetime his-
tory of bipolar affective disorder, schizophrenia, psycho-
ses, delirium, dementia, or other cognitive disorders were
also excluded, as were individuals reporting 2 previous
treatment failures for GSP.

Patients were evaluated at weeks 1, 2, 3, 5, 7, 9, 12,
and 16. Primary efficacy measures were (1) the percent-
age of responders at endpoint defined as those rated on the
CGI-I as 1 (very much improved) or 2 (much improved)
and (2) the mean change from baseline to endpoint on the
LSAS54 total score. The LSAS and CGI-I were completed
by experienced physician raters, all of whom were experi-
enced in clinical trials of social phobia and in the adminis-
tration of these measures. Prior to starting the study, spe-

cific conventions for these measures were reviewed with
each principal investigator at each study site. Secondary
efficacy measures included the CGI-S, the Social Phobia
Inventory,55 the Social Phobia Scale (SPS) and the Social
Interaction Anxiety Scale,56 the Beck Depression Inven-
tory,57 the Beck Anxiety Scale,58 the Sheehan Disability
Scale,59 and the RAND 36-Item Health Survey.60

Adverse event reporting was based on spontaneous
patient self-reports. Because of concerns regarding poten-
tial hepatotoxicity, liver function tests47 were performed at
baseline, week 6, and endpoint.

All efficacy analyses were carried out on the intent-to-
treat sample using the last-observation-carried-forward
method, defined as all patients who received 1 dose
of double-blind medication and attended 1 postbaseline
efficacy evaluation. Power analysis was based on an ex-
pected effect size of d = 0.69, which was based on the best
evidence available at the time of study design.10,21,49 This
estimate is highly similar to effect size estimates for
SSRIs available from more recent meta-analytic work (d =
0.65).61 Our study had power equal to 0.90 to detect an ef-
fect size of d = 0.69 (48 patients to start in the placebo
group and 54 to start in the nefazodone group, allowing for
differential attrition of 20% in the drug-treated group and
10% in the placebo-treated group, yielding 43 completers
per group).

Categorical measures were analyzed with a continuity
corrected χ2 test, and continuous measures were evaluated
with a mixed analysis-of-variance (ANOVA) model, in
which the change from baseline to final visit was treated
as a within-subjects factor, while the nefazodone/placebo
comparison was treated as the between-subjects factor.

RESULTS

The sample included 113 subjects enrolled in 4 sites
across Canada; 105 of those subjects were randomly as-
signed to treatment: 52 to the nefazodone group (24 males,
28 females) and 53 to the placebo group (26 males, 27 fe-
males). Eight (7%) of the 113 subjects did not complete
the placebo run-in (3 patients had abnormal laboratory
values; 3 reported adverse events including drowsiness,
headache, and abdominal cramping; and 2 were lost to
follow-up). The mean ± SD age of subjects was 34.6 ± 9.7
years in the nefazodone group and 37.0 ± 11.6 years in the
placebo group, with a mean age at onset of 8.9 ± 5.2 years
(nefazodone) and 9.8 ± 6.2 years (placebo). Patient demo-
graphics are listed in Table 1. At baseline, the mean ± SD
CGI-S score was 4.9 ± 0.6 (nefazodone), 4.8 ± 0.8 (pla-
cebo), and 4.8 ± 0.7 for the total sample. The mean ± SD
LSAS score was 88.6 ± 21.2 (nefazodone), 86.1 ± 17.3
(placebo), and 87.3 ± 19.5 (total sample), suggesting that
most patients were “markedly ill.”

Efficacy data were analyzed for 102 subjects, yielding
a power of 0.90 to detect an effect size as small as 0.46.

Table 1. Baseline Demographic Characteristics of Patients
With Generalized Social Phobia

Nefazodone Placebo
Characteristic (N = 52) (N = 53) p Value

Age, mean (SD) 34.6 (9.7) 37.0 (11.6) NS
Age at onset, mean (SD) 8.9 (5.2) 9.8 (6.2) NS
Gender, N (%)

Male 24 (46.2) 26 (49.1) NS
Female 28 (53.8) 27 (50.9) NS

Marital status, N (%)
Married/common law 24 (46.2) 21 (39.6) NS
Never married/single 22 (42.3) 24 (45.3) NS
Divorced/separated 6 (11.5) 7 (13.2) NS
Widowed 0 (0.0) 1 (1.9) NS

Education, N (%)
Grade school 1 (1.9) 1 (1.9) NS
Some high school 6 (11.5) 5 (9.4) NS
High school degree 6 (11.5) 14 (26.4) NS
Some college 6 (11.5) 3 (5.7) NS
College degree 12 (23.1) 11 (20.8) NS
Some university 8 (15.4) 7 (13.2) NS
University degree 10 (19.2) 8 (15.1) NS
Graduate degree 2 (3.8) 2 (3.8) NS
Postgraduate degree 1 (1.9) 2 (3.8) NS

Occupation, N (%)
Employed 37 (71.2) 34 (64.2) NS
Student 8 (15.4) 8 (15.1) NS
Unemployed 2 (3.8) 3 (5.7) NS
Retired 2 (3.8) 3 (5.7) NS
Homemaker 3 (5.8) 5 (9.4) NS

Race, N (%)
White 45 (86.5) 44 (83.0) NS
Nonwhite 7 (13.5) 9 (17.0) NS

Liebowitz Social Anxiety 88.6 (21.2) 86.1 (17.3) NS
Scale score, mean (SD)

Clinical Global 4.9 (0.6) 4.8 (0.8) NS
Impressions-Severity
of Illness scale score,
mean (SD)
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Three patients who were randomly assigned to treat-
ment did not take at least 1 dose of the study medication.
Of these 3 patients, 1 was lost to follow-up, 1 was taking
a disallowed concomitant medication, and 1 was a respon-
der after the placebo run-in phase. Thirty-six (70.6%) of
51 patients in the nefazodone group completed the trial
compared with 44 (86.3%) of 51 in the placebo group. In
the intent-to-treat sample, 16 (31.4%) of 51 subjects in
the nefazodone group were responders, as defined by a
CGI-I score of 1 or 2, compared with 12 (23.5%) of
51 subjects in the placebo group (χ2 = 0.79, df = 1, not
significant). In the completer sample, 12 (33.3%) of 36
nefazodone-treated patients were responders compared
with 9 (20.5%) of 44 patients given placebo (χ2 = 1.70,
df = 1, not significant). CGI-I scores were entered into a
mixed-model ANOVA with study visit as the repeated
measure and treatment group as the between-subjects
factor. Using the Greenhouse-Geisser correction for non-
sphericity of the data, the main effect of visit was sig-
nificant (F = 24.996, df = 2,837, p < .01), indicating that
patients in both groups improved over the course of the
study. There was no differential improvement across
groups (F = 1.799, df = 2,837, p = .15). The change in
LSAS score from baseline to endpoint was significant for
the intent-to-treat sample (F = 36.7, df = 2,35, p < .01);
however, there was no evidence of differential improve-
ment across groups (F = 1.72, df = 2,35, p = .18). When
only study completers were examined, the change in
LSAS score from baseline to endpoint was significant
(F = 37.55, df = 2,29, p < .01), and there was little evi-
dence of differential improvement across groups (F =
2.45, df = 2,29, p = .08 with Greenhouse-Geisser correc-
tion and df = 6, p = .02 if no correction is made for viola-
tion of assumption of sphericity). Mean (SD) scores on
the LSAS at the conclusion of the study were 59.6 (4.8)
in the nefazodone-treated group and 68.7 (4.2) in the
placebo-treated group.

Repeated-measures ANOVA revealed no significant
differences for observer or self-report measures of social
anxiety, generalized anxiety, or depressive symptoms,
with the exception of the SPS (Tables 2 and 3). The
mean ± SD dose of nefazodone in the intent-to-treat
group at endpoint was 493.9 ± 128.1 mg/day compared
with 557.1 ± 91.3 mg/day of placebo.

A post hoc analysis using more stringent criteria for
response (decrease in LSAS score ≥ 50%), as well as
remission (LSAS score ≤ 30), was performed. In this
analysis, 10 patients (19.6%) taking nefazodone were
considered responders compared with 7 patients (13.7%)
taking placebo (χ2 = 0.635, p = .425). An equal propor-
tion of patients considered to be in remission was found in
the nefazodone and placebo groups (5 patients each). The
effect size based on LSAS score for nefazodone was 0.23.

The most commonly reported adverse events for ne-
fazodone (N = 51) versus placebo (N = 51) (> 10% of

sample) included headache (N = 18 [35.3%] vs. N = 15
[29.4%], p = .53), fatigue (N = 10 [19.6%] vs. N = 6
[11.8%], p = .28), dizziness/lightheadedness (N = 17
[33.3%] vs. N = 4 [7.8%], p < .01), nausea/vomiting
(N = 12 [23.5%] vs. N = 4 [7.8%], p = .03), somnolence/
drowsiness (N = 10 [19.6%] vs. N = 6 [11.8%], p = .28),
dry mouth (N = 12 [23.5%] vs. N = 1 [2.0%], p < .01),
and indigestion (N = 6 [11.8%] vs. N = 5 [9.8%], p = .75).
No significant differences between the proportion of pa-
tients in nefazodone versus placebo groups for liver func-
tion test abnormalities at endpoint were found, including
alanine aminotransferase (> 35 U/L, 5/48 [10.4%] vs.
5/48 [10.4%], χ2 = 0, not significant), aspartate amino-
transferase (> 35 U/L, 2/48 [4.2%] vs. 2/48 [4.2%],
χ2 = 0, not significant), total bilirubin (> 18 µmol/L, 7/48
[14.6%] vs. 2/48 [4.2%], χ2 = 3.07, not significant), and
alkaline phosphatase (> 120 U/L, 0/48 [0%] vs. 2/48
[4.2%], χ2 = 2.04, not significant). None of the minor
liver function test abnormalities led to early discontinu-
ation of study subjects or to the premature termination of
the study.

DISCUSSION

Unlike the previously reported open-label trials, nefa-
zodone was not found to be an efficacious treatment for
GSP according to the primary outcome measures of the
LSAS and CGI-I (intent-to-treat sample). Nefazodone did
outperform placebo on the SPS, however, and several of
the other self-rated secondary measures were just short of
significance. These results suggest that nefazodone may
have been effective in ameliorating some symptoms of so-
cial phobia, albeit not to the degree that it has been seen
with other effective treatments for GSP. Subjects reported
significantly more adverse events with nefazodone than
placebo, although there were no significant differences in
liver function tests.

The effect size for nefazodone in this study was 0.23,
which is substantially lower (p < .05) than the effect sizes
typically found in a recent meta-analysis of SSRI medi-
cations in the treatment of GSP (effect size = 0.65, 95%
CI = 0.50 to 0.81).61

The findings in our study are similar to those recently
found with fluoxetine, which has been evaluated in 3 ran-
domized, controlled trials in the treatment of social pho-
bia, with only 1 study reporting that fluoxetine was found
to perform better than placebo.20,62,63

The lack of efficacy of nefazodone and likely fluoxe-
tine may reveal some potentially important differences
between antidepressant agents and how they relate to ef-
ficacy in GSP. SSRIs and nefazodone share with the class
of serotonin reuptake inhibitor medications the common
mechanism of blocking 5-HT reuptake. Indeed, it is this
mechanism of action to which clinical effects are typically
attributed. However, despite the high-potency serotonin
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antagonism of both paroxetine and fluoxetine,64 these are
arguably the most and least effective of the SSRIs for
GSP.

SSRI medications vary substantially in their physico-
chemical, pharmacodynamic, and pharmacokinetic prop-
erties.64 This variability may well be one important cause
of the differences in clinical efficacy of different seroto-
nergic medications. Nefazodone notably differs from the
SSRIs in that it appears to be much less potent and re-
quires higher doses than other agents in this drug class.
For example, nefazodone only reaches a 20% to 40% in-
hibition of serotonin uptake at a dose of 300 mg/day
for 14 days, whereas the SSRIs and venlafaxine inhibit
70% to 80% at their lowest usually effective doses.65–68

Nefazodone’s in vitro binding affinity has been found to
be as great as 3 orders of magnitude weaker than compa-
rable SSRIs.65

At a standard dose of 300 mg/day, the primary mecha-
nism of nefazodone’s antidepressant action is its block-
ade of 5-HT2A receptors, a less robust mechanism of ac-
tion when compared with serotonin reuptake inhibition.69

Furthermore, nefazodone lacks selectivity for the 5-HT1A

and 5-HT2C receptors, which the SSRIs may indirectly
activate via their more potent blockade of the 5-HT trans-
porter.70,71 These pharmacokinetic differences between
other SSRIs, venlafaxine, and nefazodone may provide
at least a partial account for the lack of nefazodone’s
effectiveness in GSP. Perhaps, a combination of 5-HT2A

blockade with serotonin reuptake inhibition may be a
superior mechanism than either mechanism alone69 in the
treatment of GSP.

To further complicate this picture, in addition to the
variation between drugs, it is also possible that individual
differences in patient characteristics (and their interac-
tions with the pharmacologic properties of various med-
ications) may also account for considerable variation
in clinical effect. Consistent with clinical experience,
Lepola et al.28 found that roughly 25% of GSP patients
experience full or substantial remission of GSP symp-
toms following SSRI treatment, a further 35% experi-
ence partial improvement, and 40% derive little clinical
benefit from treatment. While these figures are encour-
aging, it is likely that a straightforward “insufficient se-
rotonin neurotransmission” hypothesis is inadequate to
explain GSP treatment response. Considerable basic re-
search has been conducted in an attempt to identify ge-
netic predispositions to differences in the metabolism
of antidepressant medications that may account for dif-
ferential effects and side effects across individuals and
cultural groups.72,73

There is always some ambiguity in interpreting a null
effect in any study. While the study design had sufficient
power to detect a clinical effect of the size that is typical
of SSRIs, there was insufficient power to detect a small
effect. It is possible that nefazodone may be effective

for a small percentage of GSP patients. Furthermore, if
the clinical effect of nefazodone is for some reason de-
layed relative to the other SSRIs, our treatment duration
of 14 weeks may have been too short (or patients may
have had too short a time on an adequate dose) to permit
us to detect any such late-onset effect.

This study was also limited by having the treating
physicians provide the main clinical outcome measures.
Because of the distinct side effect profiles of placebo and
any active medication, it is quite possible that raters were
not blind to experimental condition. To the extent that
this was the case, we would expect estimates of clinical
effect to be too large and placebo response rates to be
too small. Instead, our placebo response rate of 23.5% is
fairly typical of studies of this kind, and any inflation of
the clinical effect of nefazodone due to bias on the part
of the raters fails to threaten our main conclusion that
nefazodone is not a particularly effective treatment for
GSP.

Drug names: fluoxetine (Prozac and others), gabapentin (Neurontin),
imipramine (Tofranil), paroxetine (Paxil, Pexeva, and others),
pregabalin (Lyrica), sertraline (Zoloft), venlafaxine (Effexor).
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