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Objective: This study compared the ef-
fects of duloxetine, 60 mg/day, versus pla-
cebo on cognition, depression, and pain
in elderly patients with recurrent major
depressive disorder.

Method: Patients were randomly as-
signed (2:1) to duloxetine, 60 mg/day (N=
207), or placebo (N=104) for 8 weeks in a
double-blind study. The primary outcome
measure was a prespecified composite
cognitive score composed of four individ-
ual tests. Secondary measures included
the Geriatric Depression Scale, the Hamil-
ton Depression Rating Scale, the Visual
Analogue Scale assessing pain, and stan-
dard safety and tolerability assessments.

Results: Patients had a median age of 72
years (range=65–90). Duloxetine demon-
strated significantly greater improvement
in the composite cognitive score versus
placebo (least-squares mean change from
baseline to endpoint: 1.95 versus 0.76),
driven by improved verbal learning and
memory. Duloxetine treatment showed

significantly greater baseline-to-endpoint
reductions in both Hamilton depression
scale (–6.49 versus –3.72) and Geriatric
Depression Scale (–4.07 versus –1.34) total
scores compared with placebo. Hamilton
depression scale response (37.3% versus
18.6%) and remission (27.4% versus
14.7%) rates at endpoint were signifi-
cantly higher for duloxetine than for pla-
cebo. Duloxetine significantly improved
Visual Analogue Scale scores for back pain
and time in pain while awake versus pla-
cebo. Significantly fewer patients receiv-
ing duloxetine withdrew from the study
because of lack of efficacy (2.9% versus
9.6%); the incidences of discontinuation
due to adverse events were similar for du-
loxetine and placebo (9.7% versus 8.7%).

Conclusions: Duloxetine improved cog-
nition, depression, and some pain mea-
sures and was safe and well tolerated in
elderly patients with recurrent major de-
pressive disorder.

(Am J Psychiatry 2007; 164:900–909)

Major depressive disorder is a common disorder in
the elderly and is often associated with physical disability
and cognitive deficits (1, 2). Studies show that cognitive
function may return to normal if depression is effectively
treated (3, 4). Cognitive impairment is an important clini-
cal issue among elderly patients with depression and has
a more complex etiology because of the variable rate of
mild cerebrovascular and/or Alzheimer’s-type neurode-
generative changes associated with depression in the el-
derly (5). Longitudinal studies of community-dwelling
elderly have found that cognitive impairment sometimes
precedes the onset of depression (6), and follow-up stud-
ies (7) have indicated that some elderly patients with de-
pression may have neurodegenerative changes that are
precursors to dementia.

Cognitive functions, including learning, memory, and
focused attention, are particularly susceptible to disrup-
tion in patients with depression. Patients with depression
perform approximately one half of an SD worse than
healthy comparison subjects on verbal learning and
memory tests (3). Other studies of patients with depres-

sion have found deficits most consistently in cognitive
tasks involving focused attention, working memory, and
decision making (3, 4). Cognitive impairment should be
considered as important as other emotional and physical
symptoms of major depressive disorder (8). Ideally, an an-
tidepressant for elderly patients with major depressive
disorder should improve cognitive functions while im-
proving mood and physical symptoms.

Duloxetine hydrochloride is a recently approved antide-
pressant medication that inhibits both serotonin (5-HT)
and norepinephrine reuptake (9). The dual action of du-
loxetine makes it particularly interesting in the treatment
of depression with cognitive impairment because imbal-
ance or deficiency in 5-HT and/or norepinephrine sys-
tems has been found to contribute to cognitive deficits
(10, 11).

Because the effect of duloxetine on cognitive perfor-
mance in elderly patients with depression has not been
previously evaluated, the primary objective of the present
study was to compare the efficacy of duloxetine, 60 mg/
day, with placebo on cognition as assessed by a prespeci-
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fied composite measure in a double-blind, placebo-con-
trolled trial involving elderly patients with recurrent major
depressive disorder. The conventional measures of mood
were specified as secondary endpoints in the protocol.

Depression and pain are common comorbidities (12).
Pain as a physical symptom of depression affects approxi-
mately 65% of patients, leading to less favorable outcomes
and greater health care utilization. Moreover, depression
is a common feature in patients with chronic pain and can
affect pain threshold and tolerance. Several classes of anti-
depressants have been used successfully in the treatment
of somatic symptoms of depression and for a variety of
pain syndromes (12). A direct relationship between pain
severity and depression has been identified in older pa-
tients with chronic pain (13). Therefore, it is important to
assess pain measures in elderly patients with depression.

Method

Study Design

This was a multicenter, double-blind, placebo-controlled
study of 311 elderly outpatients with recurrent major depressive
disorder conducted in the United States. After a 1-week screen-
ing phase and a 1-week placebo phase, patients were randomly
(2:1) assigned to once-daily duloxetine, 60 mg/day (N=207), or
placebo (N=104) for 8 weeks and then entered a 1-week, double-
blind discontinuation phase in which the dosage of duloxetine
was reduced to 30 mg/day for 4 days, followed by replacement
with placebo (Figure 1). If after visit 2 the patient could not toler-
ate the assigned drug, the dose could be reduced to 30 mg/day at
the discretion of the investigator, but the full dose had to be
reached by visit 5 (week 2 of treatment) or the patient was
dropped from the study.

Patients

All patients in this study were age ≥65 years with recurrent ma-
jor depressive disorder. All patients met diagnostic criteria for ma-
jor depressive disorder as defined in the DSM-IV. The diagnosis
was confirmed by the Mini International Neuropsychiatric Inter-
view (14), a standardized diagnostic interview based on DSM-IV
criteria. Baseline disease severity was defined by patients’ scores
on the Hamilton Depression Rating Scale with 17 items (HAM-D)
(15). Patients were required to have a HAM-D total score ≥18 at vis-
its 1 and 2; a Mini-Mental State Examination (MMSE) (16) score
≥20 with or without mild dementia; and at least one previous epi-
sode of major depression. Patients with an MMSE score of 20 to 23
were categorized as having mild dementia, while those with a
score of ≥24 were categorized as having no dementia.

Patients were excluded for the following reasons: current pri-
mary axis I diagnosis other than major depressive disorder or
mild dementia (including dysthymia or psychotic depression);
previous diagnosis of psychotic disorder; organic mental disor-
der, moderate to severe dementia, or mental retardation; serious
or unstable medical illness, psychological condition, or clinically
significant laboratory abnormality that, in the opinion of the in-
vestigator, would compromise participation in this study or be
likely to lead to hospitalization during the course of the study; or
an alanine transaminase, aspartate transaminase, or gamma
glutamyl transferase level >1.5 times the upper limit of normal,
based on Eli Lilly and Company’s reference ranges (17). Each pa-
tient provided written informed consent before any study proce-
dures or administration of study drug, in accordance with the
Declaration of Helsinki.

Efficacy Measures

The primary outcome measure was a protocol-specified com-
posite cognitive score based on four cognitive tests: 1) the Verbal
Learning and Recall Test , 2) the Symbol Digit Substitution Test, 3)
the Two-Digit Cancellation Test, and 4) the Letter-Number Se-
quencing Test. These tests were selected because they assess as-
pects of cognition shown previously to be most impaired in pa-
tients with depression, specifically verbal learning and memory,
attention, executive function, and working memory (3, 4). Addi-
tionally, each of these tests has been used extensively in clinical
psychopharmacology and can be completed in a short period of
time. Secondary measures included the Geriatric Depression
Scale, the HAM-D, the Visual Analogue Scale for pain, and the
Clinical Global Impression (CGI) severity scale.

For the Verbal Learning and Recall Test, which was adapted
from the Rey Auditory Verbal Learning Test (18), the patient was
given three trials to learn a list of 15 common nouns presented
on cards one at a time. The learning score was the average num-
ber of words recalled for the three trials. The delayed recall score
was the number of words correctly recalled after the other cogni-
tive tests had been administered. The Symbol Digit Substitution
Test is an attention-demanding component of the Wechsler
Adult Intelligence Scale, 3rd ed. (WAIS-III) (19). The Symbol Digit
Substitution Test score was the number of digits coded correctly
in a 90-second test period.

The Two-Digit Cancellation Test (20) was designed to assess
drug effects on visual attention and executive function in persons
with mild cognitive impairment. The patients had 45 seconds to

FIGURE 1. Study Design
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search for two target digits among rows of numbers on a page.
The Two-Digit Cancellation Test score is the number of targets hit
minus the number incorrectly marked (errors) minus the number
of times the patient had to be reminded of the task.

The Letter-Number Sequencing Test is another component of
the WAIS-III (19) and assesses working memory and executive
functioning. The test administrator read aloud a group of num-
bers and letters (e.g., 9-C-3) then asked the patient to repeat them
after rearranging them with the numbers first, in order from
smallest to largest, followed by the letters in alphabetical order.
The sequence length (2–8) was increased until the patient failed
three trials of a given length. The score was the sum of the item
scores (0–21).

The composite cognitive score, ranging from 0 to 51, was con-
structed so that the contribution of each test was roughly propor-
tional to the time spent in administering the test. Tests stressing
learning and memory were weighted only slightly more than the
combination of those stressing attention or executive function. The
composite cognitive score was defined as the sum of the following:

1. The average number of words recalled on the three learning
trials of the Verbal Learning and Recall Test (score 0–15) and
the number of words recalled on the delayed recall test of
the Verbal Learning and Recall Test (score 0–15)

2. The fraction of all possible targets correct on the Symbol
Digit Substitution Test (number correct divided by 133)
multiplied by 7 (score 0–7)

3. The number of targets hit minus the number incorrect mi-
nus the number of times the patient had to be reminded of
the task divided by the possible number correct (40) on the
Two-Digit Cancellation Test multiplied by 7 (score 0–7, set
to 0 if negative)

4. The total score on the Letter-Number Sequencing Test (0–
21) divided by 3 (score 0–7)

The Geriatric Depression Scale (21) was developed as a basic
screening measure for depression in older adults. The Visual An-
alogue Scale (22) for pain consists of six questions regarding the
experience of overall pain, headache, back pain, shoulder pain,
pain interference with daily activities, and time in pain while

awake. The Visual Analogue Scale is used widely in the assess-
ment of pain.

Cognitive measures and the MMSE were recorded once before
random assignment and at the last visit of the acute treatment
phase. The Geriatric Depression Scale, the HAM-D, the CGI se-
verity scale, and the Visual Analogue Scale were recorded once
before random assignment and at every visit of the acute treat-
ment phase.

Response and remission rates were also secondary efficacy
outcome measures, with response defined as a ≥50% decrease in
the HAM-D total score from baseline to endpoint and remission
as a HAM-D total score ≤7 at endpoint.

Safety and Tolerability Measures

Safety and tolerability measures recorded at every visit in-
cluded spontaneously reported adverse events, concomitant
medications, weight, and supine and standing blood pressure
and heart rate. An ECG, a urine sample, and blood for chemistry
and hematology tests were collected at screening and at the last
visit of the acute treatment phase.

Sustained elevation in systolic (diastolic) blood pressure was
defined as supine systolic (diastolic) blood pressure ≥140 (90) mm
Hg and an increase from baseline ≥10 mm Hg for three or more
consecutive visits in the acute treatment phase. Sustained eleva-
tion in blood pressure was defined as sustained elevation in either
systolic or diastolic blood pressure.

Treatment-emergent orthostatic hypotension was defined as
1) having the standing diastolic blood pressure at least 10 mm Hg
less than the supine diastolic blood pressure or the standing sys-
tolic blood pressure at least 20 mm Hg less than the supine sys-
tolic blood pressure at any time in the acute treatment phase and
2) not meeting these criteria at any visit in the baseline interval.
Values for abnormal laboratory tests were based on Covance (Co-
vance Central Laboratory Services, Indianapolis) reference limits.

Statistical Analysis

All analyses were conducted on an intent-to-treat basis. For
treatment comparisons, the term “significant” indicates statisti-
cal significance (two-sided, p≤0.05). No adjustments for multiple
comparisons were made. Unless otherwise specified, “baseline”

TABLE 1. Baseline Demographic and Psychiatric Characteristics of Patients With Depression

Variable Placebo Group (N=104)
Duloxetine (60 mg/day) 

Group (N=207)

ANOVA or 
Fisher’s Exact 

Test
N % N % p

Female 60 57.7 125 60.4 0.71
Ethnicity 0.82

Caucasian 82 78.8 161 77.8 —
Hispanic 17 16.3 31 15.0 —
African descent 4 3.8 13 6.3 —
Other 1 1.0 2 1.0 —

Mean SD Mean SD p
Age (years)a 73.3 5.7 72.6 5.7 0.23
Weight (kg) 79.7 18.8 80.0 17.7 0.92
Baseline psychiatric profile

Composite cognitive score 23.2 7.0 22.7 7.0 0.71
Hamilton Depression Rating Scale (17-item version) 

(HAM-D) total score (visit 1) 22.0 3.6 22.4 3.8 —
HAM-D total score (random assignment, visit 3) 18.9 4.5 18.8 4.8 0.90
Geriatric Depression Scale score 16.2 7.8 18.4 6.7 0.006
Duration of current episode (weeks) 59.2 107.5 53.9 73.6 0.73
Number of previous episodes 6.3 13.6 5.0 15.0 0.48
Visual Analogue Scale overall score 33.5 28.4 30.1 25.8 0.25

N % N % p
Mild dementiab 9 8.7 22 10.6 0.69

a Range: placebo, 65–89; duloxetine, 65–90.
b Defined as a Mini-Mental State Examination score of 20–23.
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refers to the last nonmissing observation before random assign-
ment. “Endpoint” refers to the last nonmissing observation dur-
ing the acute treatment phase. The baseline used for determina-
tion of elevated blood pressure was the maximum observation
before random assignment.

Changes in continuous efficacy variables from baseline to end-
point were analyzed with a fixed-effects analysis of covariance
(ANCOVA) model that included terms for treatment, investigator,
and baseline score. Continuous baseline variables; changes from
baseline to endpoint in vital signs, weight, and ECG intervals; and
changes in laboratory results were evaluated by using a fixed-ef-
fects analysis of variance (ANOVA) model that included terms for
treatment and investigator. Laboratory variables were rank-trans-
formed because they are often skewed to the right and not nor-
mally distributed. These analyses are referred to as mean change
analyses. Some efficacy variables measured over time were ana-
lyzed by using a mixed-effects model, likelihood-based, repeated-
measures approach. The model included the fixed categorical ef-
fects of treatment, investigator, visit, and treatment-by-visit inter-
action, as well as the continuous fixed covariates of baseline score
and baseline score-by-visit interaction. The unstructured covari-
ance structure was used to model the within-patient errors. Cate-
gorical measures, such as rates of response and remission, ad-
verse events, and discontinuations, were analyzed with Fisher’s
exact test. Throughout this article, “mean” refers to the raw mean
unless the least-squares mean is specified.

Subgroup analyses of the composite cognitive score and the
Geriatric Depression Scale and HAM-D total scores were per-
formed by adding the relevant subgroup and treatment-by-sub-
group interaction terms to the ANCOVA model. Interaction ef-
fects were tested at a two-sided, 0.10 significance level. The
subgroups were defined a priori in the protocol, namely: investi-
gator, age (<75, ≥75), gender, origin (Caucasian, other), comorbid-
ity (yes, no), mild dementia at baseline (yes, no), baseline HAM-D
score (<24, ≥24), HAM-D anxiety (yes, no), HAM-D insomnia (yes,

no), number of previous episodes of depression (<median, ≥me-
dian), Geriatric Depression Scale total score, CGI severity scale
score, and number of previous drugs received for depression (0,
≥1). Treatment-emergent adverse events were reported using pre-
ferred terms for version 7.0 of the Medical Dictionary for Regula-
tory Activities.

Path analysis (23) was performed post hoc to test the direct
treatment effect on the change in the composite cognitive score.
In the analysis, prespecified pathways described the causal rela-
tionships for the testing: the treatment has effect on change in the
composite cognitive score (direct effect), and the treatment effect
on depressive symptoms (as measured by the Geriatric Depres-
sion Scale and HAM-D total scores) has effect on change in the
composite cognitive score (indirect). Indirect effects through the
two depression measures were evaluated separately. The signifi-
cance of the direct treatment effect was tested by Student’s t test
in the regression model, in which change in the composite cogni-
tive score was the dependent variable and treatment, baseline
composite cognitive score, baseline Geriatric Depression Scale
(or HAM-D) total score, and change in Geriatric Depression Scale
(or HAM-D) total score were regressors. In addition, with another
regression model for change in Geriatric Depression Scale (or
HAM-D) total score, the indirect treatment effect by means of
change in Geriatric Depression Scale (or HAM-D) total score was
a result of multiplying the treatment coefficient by the coefficient
of the corresponding change in the first described regression
model. The percentages of direct and indirect effects on the total
treatment effect were computed.

Two hundred duloxetine- and 100 placebo-treated patients pro-
vide 80% power to detect an effect size (difference between mean
changes in the composite cognitive score divided by the common
SD) of 0.35 by using a 5% two-sided significance level and assum-
ing that 95% of patients have data for the analysis. All analyses
were performed using SAS software (SAS Institute, Cary, N.C.).

FIGURE 2. Cognitive Score Changes Among Depressed Patients Randomly Assigned to Duloxetine or Placeboa

a Interaction (left): p=0.82; mean baseline scores (right): learning trials, ~7; delayed recall, ~7; symbol digit substitution, ~36; two-digit cancel-
lation, ~22; letter-number sequencing, ~9.

b p<0.02 versus placebo.
c p=0.13 versus placebo.
d p=0.03 versus placebo.
e p=0.02 versus placebo.
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Results

Patient Characteristics

Patient characteristics at baseline are summarized in
Table 1. The duloxetine and placebo groups did not signif-
icantly differ in any variable except for the Geriatric De-
pression Scale total score, which was higher for the dulox-
etine group than for the placebo group (p<0.01).

Efficacy in Cognitive Measures

Figure 2 presents the mean change from baseline to
endpoint in the composite cognitive score for all ran-
domly assigned patients and by subgroups based on base-

line HAM-D scores (<24 versus ≥24). Duloxetine signifi-
cantly improved cognitive performance compared with
placebo in all randomly assigned patients (p<0.02). The
advantage of duloxetine over placebo was slightly greater
in patients with more severe depression compared with
patients with less depression, but the treatment-by-base-
line HAM-D interaction was not significant (p=0.82). On
average, the composite cognitive score worsened in pa-
tients with more severe depression taking placebo. For the
composite score, there was no significant interaction of
treatment with investigator; gender; age; origin; number
of previous drugs for depression; number of previous epi-
sodes of depression; Geriatric Depression Scale total
score; CGI severity scale score; HAM-D anxiety; HAM-D
insomnia; comorbid arthritis, diabetes, vascular disease,
or any of these; or mild dementia.

As Figure 2 also indicates, the mean baseline scores for
the individual tests were all near the middle of the range of
possible scores, suggesting that all tests had sufficient dy-
namic range to measure both improvement and deteriora-
tion due to drug treatment. Compared with placebo, pa-
tients taking duloxetine had significant improvement in
both Verbal Learning and Recall Tests (learning trials, p=
0.003; delayed recall, p=0.02), but not other cognitive tests
(Figure 2). Composite cognitive score improvement in pa-
tients treated with duloxetine was driven mainly by verbal
learning and memory. Least-squares mean changes from
baseline for MMSE scores were similar for duloxetine- and
placebo-treated patients (0.29 versus 0.24, p=0.87).

Path analysis showed that for improvement of the com-
posite cognitive score, there was a 90.9% direct effect (p=
0.03) and a 9.1% indirect effect through improvement in
the Geriatric Depression Scale total score. There was an
81.3% direct effect (p=0.07) and an 18.7% indirect effect
through improvement in the HAM-D total score.

Efficacy in Depression Measures

Results from the repeated measures and mean change
analyses of the depression efficacy measures are shown in
Figure 3. Patients treated with duloxetine had signifi-
cantly greater improvement in Geriatric Depression Scale
total score than did placebo-treated patients beginning 1
week after random assignment and continuing through
the end of treatment (p≤0.01 at weeks 1 and 2 and p≤0.001
at weeks 4 and 8) and at endpoint (p≤0.001) (Figure 3,
top). Duloxetine also showed significantly greater im-
provement in HAM-D total scores and CGI severity scale
scores starting at week 4 and week 2, respectively, through
the end of treatment and at endpoint (Figure 3, middle
and bottom).

When changes from baseline to endpoint in Geriatric
Depression Scale and HAM-D total scores were analyzed
in subgroups by baseline HAM-D scores, there was a sig-
nificant treatment-by-baseline HAM-D interaction (p=
0.09 and p=0.03, respectively), with a greater advantage
of duloxetine over placebo in the patients with more se-

FIGURE 3. Repeated Measures and Mean Change Analyses
of Rating Scale Scores Among Depressed Patients Randomly
Assigned to Duloxetine or Placeboa

a Mean baseline Geriatric Depression Scale score: ~18 (top); mean
baseline Hamilton Depression Rating Scale score: ~19 (middle).

b p≤0.01 versus placebo.
c p<0.001 versus placebo.
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vere depression compared with those with less severe de-
pression (Figure 4).

When changes from baseline to endpoint in HAM-D to-
tal score were analyzed by baseline Geriatric Depression
Scale total score (≤18 and >18) and CGI severity scale score
(≤4 and >4), no significant interactions were found. How-
ever, for change in the Geriatric Depression Scale total
score, a significant interaction was found between treat-
ment and baseline Geriatric Depression Scale total score
(p=0.05), with a greater advantage of duloxetine over pla-
cebo in patients with higher baseline Geriatric Depression
Scale total scores compared with those with lower base-
line Geriatric Depression Scale total scores (data not
shown). There was no significant interaction between
treatment and baseline CGI severity scale scores. For
changes in both Geriatric Depression Scale and HAM-D
scores, there were no significant treatment-by-mild-de-
mentia subgroup interactions. Patients treated with du-
loxetine also had significantly greater HAM-D response
(p<0.001) and remission (p<0.02) rates than did placebo-
treated patients (Figure 5).

Efficacy in Pain Measures

Patients treated with duloxetine showed a significantly
greater improvement in Visual Analogue Scale for back
pain scores (Figure 6, top) and amount of time in pain
while awake compared with placebo-treated patients (Fig-
ure 6, middle). The improvements for other pain mea-
sures, including overall pain (Figure 6, bottom), headache,
shoulder pain, and pain interference with daily activities,
were not significantly different between patients treated
with duloxetine or given placebo.

Safety and Tolerability Measures

Seventeen (8.3%) of 205 patients treated with duloxetine
and one (1.0%) of 104 patients treated with placebo had a
subsequent dose reduction. Overall discontinuation rates
for any reason did not significantly differ between the du-
loxetine and placebo groups (21.7% versus 23.1%). How-
ever, discontinuation because of lack of efficacy was sig-
nificantly less likely in the duloxetine group (2.9%, p<0.03)
than in the placebo group (9.6%). Discontinuations due to
adverse events were similar for duloxetine-treated pa-
tients compared with placebo-treated patients (9.7% ver-

FIGURE 4. Rating Scale Score Changes in Duloxetine and Placebo Groups for All Randomly Assigned Patients and by Base-
line Hamilton Depression Rating Scale Scorea

a Interaction (left): p<0.09; interaction (right): p<0.03.
b p<0.001 versus placebo.
c p<0.02 versus placebo.
d p<0.08 versus placebo.
e p<0.01 versus placebo.
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sus 8.7%, p=0.84) (Table 2). Treatment-emergent adverse

events for which the incidence among duloxetine-treated

patients was at least 5.0% and twice the placebo rate are
presented in Table 3. Of these events, those occurring sig-

nificantly more frequently for duloxetine than for placebo

were dry mouth (14.5% versus 1.9%, p<0.001), nausea

(12.6% versus 3.8%, p<0.02), and diarrhea (8.2% versus

1.9%, p<0.05). Five patients (one duloxetine-treated pa-
tient and four placebo-treated patients) experienced seri-

ous adverse events. No patients died during the study.

Blood pressure and pulse changes were modest and did

not differ significantly between duloxetine- and placebo-

treated patients. The rates of sustained hypertension were

0.5% for duloxetine and 1.0% for placebo. The rates of
treatment-emergent orthostatic hypotension were 15.6%
for duloxetine and 20.5% for placebo. There was a signifi-
cant decrease in weight for duloxetine- compared with
placebo-treated patients (–0.73 versus –0.13 kg, p=0.009).

Of the five hepatic enzymes, alkaline phosphatase was
significantly increased in duloxetine-treated patients
compared with placebo-treated patients, although mean
changes were not considered clinically relevant (0.41 ver-
sus –2.41 U/liter, p<0.02). No significant differences ex-
isted between the duloxetine and the placebo treatment
groups in the incidence of treatment-emergent abnormal
laboratory values at any time.

Discussion

Duloxetine treatment for 8 weeks resulted in a signifi-
cant improvement compared with placebo on a compos-
ite measure of cognitive functions previously demon-
strated to be impaired in patients with recurrent major
depressive disorder (2, 3). Most of the improvement was
driven by verbal learning and memory, whereas measures
of focused attention and executive functioning showed no
duloxetine-placebo difference. Duloxetine also signifi-
cantly improved both self- and clinician-rated depression
measures and lessened the severity of some self-reported
pain measures.

Although cognitive deficits in patients with major de-
pressive disorder have been demonstrated in many stud-
ies (3), antidepressant medications, such as paroxetine
and nortriptyline, do not routinely improve cognition in
these patients (24). Follow-up studies of elderly patients
treated for major depressive disorder coexisting with de-
mentia have shown that some patients demonstrate poor
performance on cognitive tests after imipramine treat-
ment (25). The effect of duloxetine to augment 5-HT and
norepinephrine activity may make it particularly benefi-
cial in treating the cognitive deficiency of depression. The
precursor to dopamine, L-dopa, was found to improve
cognitive function, mainly verbal learning and longer-
term memory, but had little antidepressant effect in pa-
tients with major depressive disorder (26). The effect of
duloxetine on cognition may have been more clearly
shown in the current study because it included some pa-
tients with mild dementia. Path analysis suggested that
the effect of duloxetine on improvement of the composite
cognitive score was mainly a direct treatment effect rather
than an indirect effect through improvement of depres-
sion measures.

The results from this trial demonstrate that duloxetine, 60
mg/day, may be an effective treatment for elderly patients
with major depressive disorder. The Geriatric Depression
Scale total score was a more sensitive scale than the HAM-D
and CGI severity scale for measuring the onset of treatment
effect of duloxetine, as indicated by rapid separation from
placebo as early as week 1. The remission rate was also sig-

FIGURE 6. Repeated Measures and Mean Change Analyses
of Pain Ratings Among Depressed Patients Randomly As-
signed to Duloxetine or Placeboa

a Mean baseline pain severity: ~26 (top); ~35 (middle), ~32 (bottom).
b p<0.05 versus placebo.
c p<0.01 versus placebo.
d p<0.001 versus placebo.
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nificantly greater for duloxetine than for placebo (27.4%
versus 14.7%, p<0.02), which is in agreement with a recent
report showing that duloxetine, 60 mg/day, was effective in
the treatment of major depressive disorder in patients age
55 years and older (27). The absolute response and remis-
sion rates were relatively low, perhaps attributable to a rela-
tively short 8-week study duration, a fixed dosing schedule,
and low placebo response rates. However, the relative ad-
vantages of duloxetine over placebo in response and remis-
sion rates were substantial, as evidenced by the fact that
they were twice the placebo rates.

Several placebo-controlled antidepressant trials in eld-
erly patients can be compared with the present study (28–
32). In general, antidepressant trials in the elderly are
more difficult to show positive efficacy results for active
treatments over placebo than trials in general populations
(28). In a recent placebo-controlled study of fluoxetine
and venlafaxine, there were no significant differences
among the three treatment groups in the change in HAM-
D (21-item version), Montgomery-Åsberg Depression Rat-
ing Scale, or CGI severity scale scores, and there was no
statistically significant difference in the proportion of re-
mitters at the last on-therapy visit (29). Similarly, in com-
munity-dwelling patients over 75 years of age, citalopram
was no more effective than placebo for the treatment of
depression (30). However, in two larger studies in patients
with depression over 60 years of age, sertraline or fluoxe-
tine were more effective than placebo (31, 32). The remis-
sion rates in these studies were low in general, and the dif-

ferences between treatment groups were small (20%–35%
for active treatments, 18%–33% for placebo).

The number needed to treat is believed by many clinical
epidemiologists to be the most clinically meaningful and
useful measure of a treatment effect (33). In this study, the
duloxetine versus placebo number needed to treat for re-
sponse was 5.3, and the number needed to treat for remis-
sion was 7.9. For duloxetine registration studies (all
adults), the duloxetine versus placebo number needed to
treat for response ranged from 3.7 to 15.2, and the number
needed to treat for remission ranged from 4.7 to 52.6. The
fact that the number needed to treat for response and re-
mission in elderly patients lies within these corresponding
ranges suggests that duloxetine efficacy in the elderly is
comparable to that in the general adult population. The
number needed to treat for response was very similar to
the mean number needed to treat of five for tricyclic/pla-
cebo comparisons in the elderly reported in the meta-
analysis by Taylor and Doraiswamy (34). It is better than
the mean number needed to treat of eight reported for se-
lective serotonin reuptake inhibitor (SSRI) antidepressant
studies (and for antidepressants overall) in that review.
Similar results were found in a recent report by Cookson et
al. (35).

Duloxetine demonstrated statistically significant im-
provement on two pain measures, as evidenced by separa-
tion from placebo on the Visual Analogue Scale for time in
pain while awake at week 1. However, patients enrolled in
this study were not selected specifically for pain, and the
pain reported was generally not severe. It is possible that

TABLE 2. Adverse Events Reported as Reason for Discontinuation in Patients With Depression

Adverse event

Placebo Group (N=104)
Duloxetine (60 mg/day) 

Group (N=207)
Fisher’s 

Exact Test

N % N % p
Discontinued due to adverse event 9 8.7 20 9.7 0.84
Nausea 4 3.8 1 0.5 <0.05
Dizziness 0 0.0 3 1.4 0.55
Rash 0 0.0 3 1.4 0.55
Insomnia 1 1.0 1 0.5 1.00
Anxiety, confusional state, diarrhea, eye pruritis, gas-

troesophageal reflux disease, irritable bowel syn-
drome, lethargy, restlessness, sedation, upper limb 
fracture, vertigo, vomiting

0 for each adverse 
event

0.0 1 for each adverse 
event

0.5 1.00

Noninsulin-dependent diabetes mellitus (type 2 dia-
betes), irritability, pain in extremity, palpitations

1 for each adverse 
event

1.0 0 for each adverse 
event

0.0 0.33

TABLE 3. Treatment-Emergent Adverse Events With an Incidence of ≥5.0% Among Duloxetine-Treated Patients With De-
pression (and Twice the Rate Among Placebo-Treated Patients)

Treatment-Emergent Adverse Event

Placebo Group (N=104)
Duloxetine (60 mg/day) 

Group (N=207)
Fisher’s 

Exact Test

N % N % p
Patients with at least one treatment-emergent adverse event 67 64.4 145 70.0 0.37
Dry mouth 2 1.9 30 14.5 <0.001
Nausea 4 3.8 26 12.6 <0.02
Constipation 5 4.8 21 10.1 0.13
Dizziness 3 2.9 17 8.2 <0.09
Diarrhea 2 1.9 17 8.2 <0.05
Fatigue 3 2.9 13 6.3 0.28
Somnolence 1 1.0 11 5.3 <0.07



908 Am J Psychiatry 164:6, June 2007

DULOXETINE AND ELDERLY DEPRESSED PATIENTS

ajp.psychiatryonline.org

more or less pain efficacy for duloxetine might be observed
in patients with depression with higher initial pain severity.

The tolerability of duloxetine in the elderly patients is
comparable with the profile observed in a general popula-
tion of adult patients with depression (36). The dropout
rate of this study can be compared with the aforemen-
tioned other published studies of elderly patients with an-
tidepressants (30, 31), although no direct comparisons can
be made. In this study, overall discontinuation rates for
any reason did not significantly differ between the dulox-
etine and placebo groups, similar to what was found in an
8-week study of sertraline in elderly patients (31). The
dropout rates were significantly higher in elderly patients
treated with citalopram (21.4%) compared with patients
treated with placebo (12.2%) (30). In the present study, the
rates of adverse events reported as a reason for discontin-
uation were similar for patients treated with duloxetine
and placebo, except for the discontinuation rate due to
nausea, which was actually significantly higher in patients
treated with placebo than in patients treated with duloxe-
tine (3.8% versus 0.5%, p<0.05). The most frequently re-
ported treatment-emergent adverse events for patients
treated with duloxetine in the present study were dry
mouth (14.5%) and nausea (12.6%); they were reported at
rates comparable to those observed in several studies con-
ducted with elderly patients treated with SSRIs (37, 38).

This study had several limitations, including 1) duration
of treatment for only 8 weeks; 2) exclusion of patients with
serious or unstable medical illnesses, including psychosis;
3) exclusion of first-episode patients and those with signif-
icant psychiatric comorbidities; and 4) limited dose flexi-
bility during the study.

In conclusion, the present results suggest that duloxe-
tine, 60 mg/day, is effective in improving cognition and
depression measures in patients with recurrent major de-
pressive disorder age ≥65 years. Duloxetine also may be an
effective treatment for some pain symptoms in these pa-
tients. The dual action of duloxetine on 5-HT and nor-
epinephrine reuptake inhibition may explain its efficacy
in treating the traditional symptoms of depression as well
as improving some cognitive and pain symptoms. The
study results also suggest that duloxetine, 60 mg/day, is
well tolerated in elderly patients. Collectively, the present
results indicate that duloxetine, 60 mg/day, may represent
a new treatment option for older patients with recurrent
major depressive disorder.
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