
© COPYRIGHT 2006 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2006 PHYSICIANS POSTGRADUATE PRESS, INC.

Safety and Tolerability of Duloxetine

Prim Care Companion J Clin Psychiatry 2006;8(4) 213

erability. The selective serotonin reuptake inhibitors
(SSRIs) replaced the well-established tricyclic antide-
pressants (TCAs) as agents of first choice in the treatment
of depression because of their better safety and tolerabil-
ity. In recent years, dual-reuptake inhibitors of both sero-
tonin (5-HT) and norepinephrine (NE) have emerged as
a new class of antidepressants, referred to as serotonin-
norepinephrine reuptake inhibitors (SNRIs). The SNRIs
may have a broader spectrum of action than the SSRIs and
demonstrate greater efficacy in the treatment of depres-
sion and pain associated with depression.1–4 However,
currently available antidepressant medications with a dual
5-HT/NE reuptake inhibition mechanism are known to
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Background: To compare the safety and
tolerability of duloxetine with paroxetine and
placebo in patients with major depressive dis-
order (MDD).

Method: Data from four 8-week randomized,
double-blind, placebo- and paroxetine-controlled
studies of duloxetine for MDD (DSM-IV criteria)
were pooled to compare the safety and tolerability
of duloxetine 40 to 120 mg/day with paroxetine
20 mg q.d. Two of the 4 trials included a 26-week
extension.

Results: The pooled database included
1466 patients (duloxetine, N = 736; paroxetine,
N = 359; placebo, N = 371). No deaths occurred
in the acute phase trials. Discontinuation rates for
adverse events did not differ significantly for du-
loxetine, 8.0%, and paroxetine, 6.1%. Nausea was
the most frequent treatment-emergent adverse
event for duloxetine (duloxetine, 14.4%; paroxe-
tine, 12.0%; placebo, 3.8%). Blood pressure and
corrected QT (QTc) interval changes were modest
and did not differ significantly for the 3 groups.
Mean heart rate increased slightly in the dulox-
etine group, 1.0 beat/minute, and did differ sig-
nificantly (p < .001) from that in the paroxetine
group, but the change is of doubtful importance.
Mean changes in laboratory analytes remained
within the reference range. Emergent sexual
dysfunction was significantly greater among
duloxetine- and paroxetine-treated patients than
placebo-treated patients (p = .007 vs. duloxetine
and p < .001 vs. paroxetine); however, it was sig-
nificantly lower in duloxetine-treated patients
than in paroxetine-treated patients (46.4% vs.
61.4%; p = .015). During the extension phase,
weight gain (≥ 7% of initial body weight) was
greater in both active-treatment groups than in
the placebo group (duloxetine, 10.8%; paroxetine,
13.8%; placebo, 3.1%), but the active-treatment
groups did not differ.

Conclusions: Duloxetine is safe and well
tolerated in patients with MDD, with safety and
tolerability comparable to that of paroxetine.
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O ne of the most important considerations in the
choice of an antidepressant is its safety and tol-
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possess safety and tolerability issues, including, but not
limited to, cardiovascular and gastrointestinal side effects
as well as sexual dysfunction.5–7 These side effects limit
the use of SNRIs and may adversely affect long-term
treatment adherence. An antidepressant combining the ef-
ficacy of a dual-action medication with the safety profile
of an SSRI would be desirable.

Duloxetine hydrochloride, also known as (+)-(S)-
N-methyl-γ-(1-naphthyloxy)-2-thiophenepropylamine
hydrochloride, inhibits the uptake of both 5-HT and
NE but lacks significant affinity for muscarinic, hista-
minergic1, α1-adrenergic, dopaminergic2, 5-HT1A, 5-HT1B,
5-HT1D, 5-HT2A, 5-HT2C, and opioid receptors.8 Com-
pared with venlafaxine, duloxetine’s potency for blocking
NE reuptake is relatively more equivalent to its potency
in blocking 5-HT reuptake (NE/5-HT Ki ratio = 9.4).9 The
efficacy of duloxetine in the treatment of major depres-
sive disorder (MDD) has been established in double-
blind, placebo-controlled trials.10–13 The present study
compared the safety and tolerability of duloxetine over its
studied dose range (40–120 mg/day) with paroxetine at
20 mg q.d. in patients with MDD. This report presents the
findings from 4 double-blind, placebo-controlled clinical
trials that used paroxetine as an active comparator and
evaluated the safety and tolerability of oral duloxetine
in patients with MDD. These 4 studies include all of the
placebo-controlled comparisons of duloxetine and parox-
etine performed by Eli Lilly and Company.

METHOD

Study Design
Data from 4 clinical trials were included in the analysis

(Table 1). All trials were multisite, randomized, double-
blind, placebo-controlled studies with paroxetine as an
active comparator.

The studies incorporated variable-duration placebo
lead-in and lead-out periods in order to blind patients
and investigators to the start and end of active therapy. All
4 studies featured an 8-week acute treatment phase in
which patients were randomly assigned to receive pla-
cebo, paroxetine (20 mg q.d.), or variable doses of dulox-

etine. In studies 1 and 2, the duloxetine dose was either
40 mg/day (20 mg b.i.d.) or 80 mg/day (40 mg b.i.d.),
whereas in studies 3 and 4, the duloxetine dose was either
80 mg/day (40 mg b.i.d.) or 120 mg/day (60 mg b.i.d.). In
studies 1 and 2, patients were started on treatment with
the fixed dose specified. In studies 3 and 4, patients fol-
lowed a forced-dose titration schedule. Patients randomly
assigned to duloxetine 80 mg/day received duloxetine
20 mg b.i.d. for 3 days, and then the dose was increased to
40 mg b.i.d. Patients randomly assigned to duloxetine
120 mg/day received duloxetine 20 mg b.i.d. for 3 days,
then 40 mg b.i.d. for 3 days, and then the dose was in-
creased to 60 mg b.i.d. No dose titration was used for pa-
tients assigned to paroxetine 20 mg q.d. Patients in studies
3 and 4 who had a ≥ 30% improvement in the 17-item
Hamilton Rating Scale for Depression (HAM-D17)

14 total
score during acute treatment continued to receive the
same treatment for an additional 26 weeks in an extension
phase. The extension phase was included in this report in
order to determine the cumulative effect of medication on
weight and sexual dysfunction.

Study protocols were approved by the ethics com-
mittee at each site in accordance with the principles of
the Declaration of Helsinki, and all patients provided in-
formed consent before the administration of any study
procedures or study drug.

Patients
All study patients were at least 18 years of age and met

the criteria for MDD as defined by DSM-IV. In addition,
patients had both a Clinical Global Impressions-Severity
of Illness scale15 rating ≥ 4 (moderate) and a clinician-
rated HAM-D17 total score ≥ 15 at the screening and base-
line study visits. Patients were excluded if they had any
current primary DSM-IV Axis I diagnosis other than
MDD or any anxiety disorder as a primary diagnosis
within the year preceding enrollment; any previous diag-
nosis of bipolar disorder, psychosis, or schizoaffective
disorder; a history of substance abuse or dependence
within the past year or a positive urine drug screen; a lack
of response to at least 2 adequate courses of antidepres-
sant therapy (at least 4 weeks’ duration) within the thera-

Table 1. Basic Study Information
No. of Randomly Assigned Patients

Duloxetine Duloxetine Duloxetine Paroxetine
Study Duration (wk) Placebo (40 mg/d)a (80 mg/d)b (120 mg/d)c (20 mg qd)

1 8 90 91 84 … 89
2 8 89 86 91 … 87
3 8 93 … 95 93 86

(+26) (58) (70) (75) (70)
4 8 99 … 93 103 97

(+26) (71) (71) (81) (70)
aAdministered 20 mg b.i.d.
bAdministered 40 mg b.i.d.
cAdministered 60 mg b.i.d.
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peutic dose range during their current MDD episode; seri-
ous suicidal risk; a serious medical illness; or a clinically
significant laboratory abnormality.

Safety Assessments
Overall discontinuation rate and adverse events.

Measures of safety and tolerability included the incidence
of serious adverse events (those involving hospitaliza-
tion, severe or permanent disability, congenital anomaly,
or cancer), adverse events associated with discontinu-
ation of the study, patient-reported treatment-emergent
adverse events, and overall rates of study discontinuation
due to adverse events. Spontaneously reported adverse
events were recorded at each visit.

Cardiovascular measures. Weekly blood pressure and
heart rate measurements were obtained with the patient
in a supine position. A patient was considered hyperten-
sive if supine systolic blood pressure was ≥ 140 mm Hg
and a ≥ 10–mm Hg increase from baseline occurred or if
supine diastolic blood pressure was ≥ 90 mm Hg and a
≥ 10–mm Hg increase from baseline occurred. Sustained
hypertension was defined as meeting the above hyperten-
sion criteria for 3 consecutive visits. As a more sensitive
index of elevated heart rate, we determined the percent-
age of patients with a ≥ 10–bpm increase at any time
during treatment. Electrocardiogram (ECG) findings (in-
cluding mean changes from baseline to endpoint in QT,
corrected QT [QTc] intervals, and treatment-emergent
prolonged QTc intervals) were evaluated. Treatment-
emergent QTc prolongation was defined as a ≥ 30–msec
change from baseline.

Laboratory analytes. Clinical laboratory tests were
performed at screening and at the end of acute treatment.

Weight changes. Weight changes were recorded at
each visit. Mean changes in weight were assessed using a
likelihood-based repeated-measures approach. Longer-
term data were obtained from extension phases in 2 of
the trials (studies 3 and 4), in which acute treatment re-
sponders received placebo, duloxetine (80–120 mg/day),
or paroxetine (20 mg q.d.) for an additional 26 weeks. In
addition to mean change in weight, weight gain of at least
7% of initial weight was evaluated. (Weight gain ≥ 7%
has been reported as an indicator of clinically important
weight gain.16) The incidence of weight changes ≥ 7% at
endpoint was compared using Fisher exact test.

Sexual dysfunction. The Arizona Sexual Experience
Scale (ASEX) was used in all 4 studies to assess sexual
function. The ASEX, developed by McGahuey et al.,17

is a 5-question patient-rated scale investigating interest
or drive, psychological arousal, erection/lubrication, ease
of achieving orgasm, and satisfaction with orgasm. Re-
sponses are measured on a 6-point scale with the total
score varying from 5 to 30. Items 3 through 5 are asked
only if the patient is sexually active. The ASEX was
designed to be bimodal: lower scores indicate increased

sexual function, and higher scores indicate decreased
sexual function. Total scores near the middle of the
range should reflect generally normal sexual function.
McGahuey et al.17 defined sexual dysfunction as a total
score of ≥ 19, a score of ≥ 5 on any item, or a score of ≥ 4
on any 3 items. The ASEX was administered prior to ran-
domization (baseline), at the end of acute treatment, or at
the visit at which a patient discontinued from the trial. In
studies 3 and 4, the ASEX was also administered at the
end of the extension phase or at the visit at which a patient
discontinued from the trial.

Statistical Method
All analyses were conducted on an intent-to-treat ba-

sis. All randomly assigned patients were included in the
analyses. Data were integrated from the 4 studies with du-
loxetine dosages ranging from 40 to 120 mg/day pooled
as duloxetine in the analyses. Changes from baseline to
endpoint (the last nonmissing observation during post-
baseline visits) on continuous safety measures, including
blood pressure, weight, laboratory analytes, and ECG
parameters, were evaluated by an analysis-of-variance
(ANOVA) model with the terms of treatment and study.
Unless otherwise specified, categorical safety measures
(e.g., the incidence of treatment-emergent adverse events)
were evaluated using the Fisher exact test.

The primary analytic approach used to assess the inci-
dence of sexual dysfunction, as defined by ASEX criteria,
was a generalized linear logistic regression model that
included the terms protocol, baseline category, treatment,
baseline category-by-treatment interaction, and baseline
score (sum of questions 1 and 2). The significance of
treatment group differences was assessed with a t test of
the logit scale outcomes. The t test requires assumptions
regarding normality to be valid. While this would likely
not be the case for the observed scale ASEX data (yes/no
outcome), this approach was valid because in the general-
ized linear regression approach, the t test is applied to the
“pseudo” variable based on the logit scale data, which
does satisfy the normality assumptions.

In analyses of individual ASEX questions, dysfunction
was defined as a score ≥ 5. Additionally, at each time
point after baseline, patients were categorized as having
improved (decrease in score), worsened (increase in
score), or remained the same (no change in score) on
the total ASEX score and individual items. Differences
between treatment groups were then assessed using the
Fisher exact test. Treatment effects were tested at a
2-sided significance level of .05, and interaction effects
were tested at a significance level of .10.

RESULTS

A total of 1466 patients were randomly assigned to
placebo (N = 371), duloxetine (N = 736), or paroxetine
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(N = 359). During the extension phase of studies 3 and 4,
129 patients received placebo; 297, duloxetine; and 140,
paroxetine. Basic information for each study is summa-
rized in Table 1. Baseline patient demographics are de-
scribed in Table 2.

Overall Discontinuation Rate and Adverse Events
There were no deaths during the 8-week acute treat-

ment phase of the studies. Serious adverse events oc-
curred in all groups but were rare. Serious adverse events
occurred in 1 placebo patient (0.3%), 2 duloxetine pa-
tients (0.3%), and 4 paroxetine patients (1.1%). No statis-

tically significant differences were observed between any
of the 3 groups for all reported serious adverse events.

Overall discontinuation rates for any reason did not
significantly differ between any of the 3 groups (Figure
1). The incidence of discontinuation due to adverse events
was significantly greater for the duloxetine-treated group
when compared with the placebo-treated group (8.0% vs.
4.0%, respectively; Fisher exact test, p = .015). However,
the rates of discontinuation due to adverse events did
not differ significantly between the duloxetine- and
paroxetine-treated groups (8.0% vs. 6.1%; Fisher exact
test, p = .325) (Figure 1). Rates of discontinuation due to
any individual adverse event did not differ significantly
between duloxetine- and paroxetine-treated groups. Nau-
sea was the only adverse event for which the discon-
tinuation rate in duloxetine-treated patients was signifi-
cantly greater than the rate seen for placebo-treated
patients (1.2% vs. 0.0%; Fisher exact test, p = .033).
Discontinuation because of lack of efficacy was sig-
nificantly more likely among placebo-treated patients
(12.0%) than among duloxetine-treated patients (3.9%;
Fisher exact test, p < .001) or among paroxetine-treated
patients (5.3%; Fisher exact test, p = .001) (Figure 1).

Treatment-emergent adverse events are summarized in
Table 3. Among duloxetine-treated patients, the following
adverse events had an incidence > 5% and twice the
incidence for placebo-treated patients: nausea (14.4%),
constipation (10.3%), insomnia (9.0%), dry mouth
(8.6%), somnolence (5.8%), increased sweating (5.7%),
and fatigue (5.4%). However, none of these adverse-event
rates differed significantly between the duloxetine- and
paroxetine-treated groups, except for decreased appetite,
which occurred in 4.2% of duloxetine-treated patients
versus 1.4% of paroxetine-treated patients (Fisher exact
test, p = .017).

Nausea was the most frequently observed treatment-
emergent adverse event among duloxetine-treated pa-
tients, occurring at a rate of 14.4% (106/736). In the
fixed-dose studies (studies 1 and 2), the rate of emergent

Table 2. Baseline Patient Demographics
Placebo Duloxetine Paroxetine Total

Characteristic (N = 371) (N = 736) (N = 359) (N = 1466)

Sex, N (%)
Male 121 (32.6) 240 (32.6) 130 (36.2) 491 (33.5)
Female 250 (67.4) 496 (67.4) 229 (63.8) 975 (66.5)

Age, mean (SD), y 42.9 (12.5) 43.4 (12.2) 43.2 (11.9) 43.2 (12.2)
Racial origin, N (%)

African American 20 (5.4) 30 (4.1) 17 (4.7) 67 (4.6)
Caucasian 337 (90.8) 675 (91.7) 320 (89.1) 1332 (90.9)
Hispanic 12 (3.2) 23 (3.1) 18 (5.0) 53 (3.6)
Other 2 (0.5) 8 (1.1) 4 (1.1) 14 (1.0)

Baseline psychiatric profile, mean (SD)
HAM-D17 total 18.9 (4.5) 19.3 (4.7) 19.3 (4.8) 19.2 (4.7)
CGI-S 4.1 (0.7) 4.2 (0.6) 4.1 (0.7) 4.1 (0.7)

Abbreviations: CGI-S = Clinical Global Impressions-Severity of Illness scale,
HAM-D17 = 17-item Hamilton Rating Scale for Depression.

Figure 1. Overall Discontinuation Rates for Any Reason
Among Patients Receiving Placebo (N = 371), Duloxetine
(40–120 mg/day; N = 736), or Paroxetine (20 mg q.d.;
N = 359) During the 8-Week Treatment Phasea
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aDiscontinuation due to adverse events was significantly greater for
duloxetine-treated patients compared to placebo-treated patients
(8.0% vs. 4.0%, respectively; Fisher exact test, p = .015), but did
not differ significantly between duloxetine- and paroxetine-treated
groups (8.0% vs. 6.1%; Fisher exact test, p = .325). Discontinuation
because of lack of efficacy was significantly more likely in placebo-
treated patients (12.0%) than in duloxetine-treated patients (3.9%;
Fisher exact test, p < .001) or paroxetine-treated patients (5.3%;
Fisher exact test, p = .001).

*p < .05 vs. placebo.
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nausea increased with dose. At 40 mg/day, the rate was
16.4% (29/177), but at 80 mg/day, the rate was 25.7%
(45/175). In studies 3 and 4, in which dose was titrated to
a target dose, rates of nausea were lower: 9.6% (18/188)
at 80 mg/day and 7.1% (14/196) at 120 mg/day.

Safety
Cardiovascular assessments. Mean baseline-to-end-

point changes in both supine systolic and diastolic blood
pressure for duloxetine-treated patients were 0.6 mm Hg
and did not increase markedly by dose. Those mean
changes did not differ significantly from the correspond-
ing changes in paroxetine-treated patients (Table 4). The
rates of treatment-emergent sustained hypertension (de-
fined above) were 1.6% (placebo group), 1.5% (dulox-
etine group), and 0.28% (paroxetine group). The hyper-
tension rate in the duloxetine-treated patients did not
differ significantly from that of the placebo- or paroxe-
tine-treated patients.

Duloxetine-treated patients exhibited a mean baseline-
to-endpoint increase in supine heart rate of 1.0 bpm, com-
pared with mean decreases of 0.7 bpm in placebo-treated
patients and 1.4 bpm in paroxetine-treated patients (Table
4). The difference between mean rates for duloxetine
and paroxetine was statistically significant (ANOVA,

p < .001). The difference in the heart rate in duloxetine-
and placebo-treated patients was small and would be of
doubtful clinical importance for most patients; however,
the mean value may fail to inform about the number of pa-
tients with a meaningful increase. To apply a more conser-
vative and sensitive measure, we determined the percent-
age of patients who experienced a 10-bpm increase at any
time during the trial and found that 27.0% of the placebo
patients, 32.0% of the duloxetine patients, and 29.0% of
the paroxetine patients experienced a 10-bpm increase at
any time point. None of the between-group comparisons
was statistically significant.

Duloxetine had little effect on QTc intervals or other
cardiac intervals. The mean changes in the QTc from
baseline to endpoint were –1.5 msec (duloxetine-treated
patients), –1.0 msec (paroxetine-treated patients), and
+1.0 msec (placebo-treated patients). These changes were
not statistically significant or clinically meaningful.

Laboratory values. Although statistically significant
mean changes in alkaline phosphatase, aspartate amino-
transferase (AST), alanine aminotransferase (ALT), and
uric acid were observed between duloxetine-treated and
placebo-treated patients, these mean changes were within
the normal reference range and thus did not appear to be
clinically relevant. Rates of abnormal values, present at

Table 3. Treatment-Emergent Adverse Events

Duloxetine Paroxetine p Valuesa

Placebo 40–120 mg/d 20 mg qd Duloxetine Duloxetine Paroxetine
(N = 371), (N = 736), (N = 359), vs vs vs

Adverse Event N (%) N (%) N (%) Placebo Paroxetine Placebo

Nausea 14 (3.8) 106 (14.4) 43 (12.0) < .001 .302 < .001
Headache NOS 50 (13.5) 92 (12.5) 44 (12.3) .636 1.00 .659
Constipation 14 (3.8) 76 (10.3) 28 (7.8) < .001 .190 .025
Insomnia 15 (4.0) 66 (9.0) 22 (6.1) .003 .123 .238
Dry mouth 9 (2.4) 63 (8.6) 28 (7.8) < .001 .727 .001
Dizziness 13 (3.5) 45 (6.1) 21 (5.8) .085 1.000 .160
Somnolence 5 (1.3) 43 (5.8) 23 (6.4) < .001 .688 < .001
Sweating increased 2 (0.5) 42 (5.7) 15 (4.2) < .001 .314 < .001
Diarrhea NOS 15 (4.0) 41 (5.6) 22 (6.1) .311 .782 .238
Fatigue 7 (1.9) 40 (5.4) 18 (5.0) .004 .886 .024
Appetite decreased NOS 3 (0.8) 31 (4.2) 5 (1.4) .001 .017 .499
aFisher exact test.
Abbreviation: NOS = not otherwise specified.

Table 4. Mean Change From Baseline to Endpoint for Vital Signs, Body Weight, and QTc

p Valuea

Placebo Duloxetine 40–120 mg/d Paroxetine 20 mg qd (duloxetine vs
Measurement Baseline Endpoint Change Baseline Endpoint Change Baseline Endpoint Change paroxetine)

Supine heart rate, bpm 73.5 72.8 –0.7 73.0 74.0 1.0 73.5 72.1 –1.4 < .001
Supine systolic BP, mm Hg 121.4 120.7 –0.7 121.8 122.4 0.6 122.0 122.0 0.0 .429
Supine diastolic BP, mm Hg 77.0 77.0 0.0 77.2 77.8 0.6 76.5 77.0 0.5 .957
QTc, msec 405.5 406.5 1.00 404.7 403.2 –1.5 405.7 404.7 –1.0 .768
8-week weight change, kg 75.0 75.3 0.3 77.3 77.0 –0.3 78.2 78.0 –0.2 .401
34-week weight change, kg 69.9 70.0 0.1 71.7 72.7 1.0 69.5 70.8 1.3 .487
aBased on analysis of variance.
Abbreviation: BP = blood pressure.
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any time, were also determined (Table 5). No differences
in these rates were noted among the treatment groups. We
also examined the rates of enzyme elevation > 3 times
higher than normal. For ALT, these rates were 0.8% (du-
loxetine group), 0.3% (placebo group), and 0% (paroxe-
tine group). For AST, the rates were 0.15% (duloxetine
group), 0% (placebo group), and 0.3% (paroxetine
group). None of the between-group comparisons was sta-
tistically significant (Table 5).

Sexual functioning. The ASEX ratings were available
for the 1466 patients in the 4 studies. Overall rates of
sexual dysfunction (based on the main effect of treatment)
at the end of acute treatment were 49.3% for placebo-,
55.9% for duloxetine-, and 62.7% for paroxetine-treated
patients. The difference in the ASEX total scores between
paroxetine- and placebo-treated patients was significant
(t = 2.79, df = 1337, p = .005), the difference between
duloxetine- and placebo-treated patients was not (t =
1.54, df = 1337, p = .123), and the difference between
duloxetine- and paroxetine-treated patients approached
significance (t = 1.76, df = 1337, p = .078). However,
baseline ratings indicated that a substantial number of pa-

tients met the criterion for sexual dysfunction before treat-
ment. Because the presence or absence of sexual dysfunc-
tion at baseline might play an important role in under-
standing the effect of medications, patients with and
without dysfunction were examined separately.

A total of 870 patients (59.3%) met criteria for sexual
dysfunction at baseline. During acute treatment, sexual
dysfunction resolved in 33.3% of these patients, and this
rate rose to 42.0% during extended treatment; however,
rates of resolution did not differ among the treatment
groups during the acute or extended treatment. Approxi-
mately 35.0% of the 870 patients experienced worsening
of sexual dysfunction during acute treatment, but, again,
rates of worsening did not differ significantly by treatment
group.

Among the 596 patients without sexual dysfunction
at baseline, treatment-emergent sexual dysfunction was
more frequent with both duloxetine (46.4%) and parox-
etine (61.4%) treatments compared with placebo (28.8%;
duloxetine vs. placebo, t = 2.69, df = 1337, p = .007; par-
oxetine vs. placebo, t = 4.30, df = 1337, p < .001; t tests
performed on the logit scale values from the logistic
regression). However, patients receiving duloxetine had
a significantly lower incidence of treatment-emergent sex-
ual dysfunction compared with paroxetine-treated patients
(46.4% vs. 61.4%, t = –2.43, df = 1337, p = .015). Individ-
ual ASEX items were also examined to determine the rate
of treatment-emergent sexual dysfunction (a rating of ≥ 5).
Only ease of orgasm significantly worsened relative to pla-
cebo in both drug groups.

During the extended-treatment phase, the incidence of
sexual dysfunction did not significantly differ among the
treatment groups.

Weight changes. Mean changes of weight during both
the 8-week and 34-week studies were minimal, ranging
from –0.3 kg to +1.3 kg. No statistically significant dif-
ferences were observed between the duloxetine- and
paroxetine-treated groups for these mean changes (Table
4). Rates of weight gain of at least 7% during 34 weeks
of treatment are summarized in Figure 2. Both active-
treatment groups (duloxetine 80–120 mg/day and paroxe-
tine 20 mg q.d.) had significantly higher incidence of

Figure 2. Incidence of ≥ 7% Body Weight Increase From
Baseline to Endpoint in Patients Receiving Placebo
(N = 192), Duloxetine (80–120 mg/day; N = 381), or
Paroxetine (20 mg q.d.; N = 181) During the 34-Week
Extended-Treatment Phase
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Table 5. Analysis of Laboratory Analytes (treatment-emergent abnormal values at any time)
Duloxetine Paroxetine p Valuea

Placebo 40–120 mg/d 20 mg qd (duloxetine
Laboratory Test N/N % N/N % N/N %  vs paroxetine)

AST, U/L 21/331 6.3 46/655 7.0 20/303 6.6 .891
ALT, U/L 25/319 7.8 57/621 9.2 23/293 7.8 .534
CPK, U/L 45/321 14.0 74/634 11.7 48/299 16.1 .077
GGT, U/L 8/339 2.4 15/644 2.3 7/302 2.3 1.00
Alkaline phosphatase, U/L 4/349 1.1 8/672 1.3 6/319 1.9 .580
Total bilirubin, µmol/L 8/349 2.3 8/675 1.2 3/331 0.9 1.00
aFisher exact test.
Abbreviations: ALT = alanine aminotransferase, AST = aspartate aminotransferase, CPK = creatine phosphokinase,

GGT = γ-glutamyltransferase.
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weight gain (duloxetine group: 10.8%, p = .001; paroxe-
tine group: 13.8%, p < .001; Fisher exact test) when com-
pared with that of placebo (3.1%), but the difference in
weight gain between the active-treatment groups was not
significant (p = .327, Fisher exact test). The number of
patients in the extension phase of studies 3 and 4 was not
sufficient to definitively characterize longer-term weight
changes associated with duloxetine treatment at different
doses.

DISCUSSION

Duloxetine appeared to be safe and well tolerated in a
dose range from 40 mg/day to 120 mg/day. The overall
discontinuation rate due to adverse events for duloxetine-
treated patients was only 8.0%, a rate comparable with
that for paroxetine-treated patients (6.1%). This result
compared favorably with previously reported discontinu-
ation rates for SSRIs (14.9%) and TCAs (19.0%) derived
from a meta-analysis18 and also with the discontinuation
rate due to adverse events reported for venlafaxine.19 The
overall incidence of individual treatment-emergent ad-
verse events associated with duloxetine treatment ap-
peared similar to that for treatment with paroxetine.

Nausea was the most frequently observed treatment-
emergent adverse event in the duloxetine group, occurring
at an overall rate of 14.4%. This overall rate was com-
parable with that of paroxetine (12.0%) but varied with
the dosing method. The majority of nausea cases occurred
early in treatment (within the first 5 days) and were mild
to moderate in severity. Only 1.2% of duloxetine-treated
patients discontinued study participation due to nausea.

Antidepressants can adversely affect blood pressure.
Among the newer antidepressants (SNRIs), venlafaxine
has been associated with an increased rate of sustained
hypertension.5 In the current study, neither duloxetine nor
paroxetine was associated with significant increases in
mean blood pressure or sustained hypertension. Dulox-
etine was associated with a small increase in heart rate,
a 1.7-bpm increase compared with placebo. For most
patients, this increase in heart rate would not appear to
be clinically important. In addition, the percentage of
duloxetine-treated patients experiencing a 10-bpm in-
crease in heart rate from baseline did not significantly
differ from that for placebo-treated patients. In contrast,
TCAs such as nortriptyline, acting primarily on norepi-
nephrine, have been associated with a mean 8-bpm in-
crease in heart rate.20

The incidence of treatment-emergent sexual dysfunc-
tion among duloxetine-treated patients compared favor-
ably with that for paroxetine-treated patients. Both drugs
were associated with a greater incidence of treatment-
emergent sexual dysfunction than placebo; however,
patients receiving duloxetine had a significantly lower in-
cidence of sexual dysfunction compared with paroxetine-

treated patients (46.4% vs. 61.4%, p = .015). The findings
also indicate the value of separate analyses of data for pa-
tients with and without sexual dysfunction at baseline. In
fact, seldom has sexual dysfunction been assessed in anti-
depressant studies before treatment. These data also illus-
trate that sexual dysfunction may improve in a substantial
number of patients during treatment.

Because spontaneous reporting of sexual dysfunction
may underestimate the magnitude of this outcome, the
ASEX was included in these 4 trials. Although the ASEX
has been considered a well-validated scale to assess
sexual dysfunction in psychiatric patients,17 other well-
established scales such as the Changes in Sexual Func-
tioning Questionnaire (CSFQ)21 are available and have
become popular. The CSFQ has more questions and is
considered by many to be more inclusive than the ASEX.
The studies we report, however, were initiated in 1999
and 2000, when the ASEX was commonly employed.
Multiple mechanisms (including serotonergic, dopami-
nergic, and anticholinergic) have been proposed to ac-
count for SSRI-induced sexual dysfunction.22 Serotoner-
gic effects are believed to be the principal cause of
treatment-emergent sexual dysfunction during SSRI treat-
ment. The observation that agents that enhance catechol-
amine function, such as yohimbine and bupropion, appear
to have beneficial effects on sexual function suggests that
noradrenergic activity may partially mitigate serotoner-
gically induced sexual side effects.23,24 The noradrenergic
activity of duloxetine may account for its relatively favor-
able sexual dysfunction profile compared with paroxetine.

Antidepressants can be associated with weight gain,25

which may in turn lead to patient nonadherence. Both
duloxetine and paroxetine were associated with modest
weight gain. The number of patients in the extension
phase of our studies was not sufficient to definitively
characterize longer-term weight changes for duloxetine
and paroxetine.

The present studies may have several limitations. First,
the ability to generalize the results to typical outpatients is
somewhat limited because the study participants had rela-
tively few comorbid medical conditions, few concomitant
medications, no current Axis I disorder other than MDD,
no current substance abuse, no prior anxiety disorder in
the past year, and no prior diagnosis of psychosis. More-
over, no inpatients were included in the present studies.
Further studies will be required to address duloxetine’s
safety in these populations. Second, the present studies
employed a forced dose-titration schedule, which is not
typical of clinical practice and may have resulted in some-
what different findings than a schedule in which indi-
vidual dose titrations were permitted. Moreover, analyses
of safety measures were likely to be underpowered, and
therefore negative findings (i.e., lack of statistical signi-
ficance) should always be interpreted in light of the mag-
nitude of the difference and its clinical importance.
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In conclusion, duloxetine appears to be a safe and
well-tolerated SNRI antidepressant in the acute (8 weeks)
and longer-term (34 weeks) treatment of MDD at doses
from 40 mg/day to 120 mg/day. The safety and toler-
ability of duloxetine appeared comparable to that for
paroxetine.

Drug names: bupropion (Wellbutrin and others), duloxetine
(Cymbalta), nortriptyline (Aventyl, Pamelor, and others), paroxetine
(Paxil, Pexeva, and others), venlafaxine (Effexor).
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