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Background. Patients with major depressive disorder (MDD) frequently report one or more pain symptoms. To explore the
relationship between improvement in pain symptoms and MDD treatment outcomes, we conducted a secondary analysis of
an approximately 12-week, open label trial of duloxetine in MDD. The primary objective was to test the hypothesis that a
greater reduction in pain was associated with a higher probability of MDD remission.
Methods. Adults with DSM-IV MDD were enrolled in the study if they had a Hamilton Depression Scale (HAMD-17) total
score of 15 or more and a Clinical Global Impression of Severity (CGI-S) score of 4 or more. The duloxetine dose of
patients could be titrated on the basis of the degree of response within the range from 60 to 120 mg given QD, with 90 mg
QD as an intermediate dose. Remission of major depressive disorder was defined as a HAMD-17 total score of £ 7. Core
emotional symptoms of depression were determined by the HAMD-17 Maier subscale. Pain was assessed using a 100 mm
visual analog scale (VAS) of overall pain severity over the last week (0 = no pain, 100 = pain as severe as I can imagine).
For the primary analysis, mean change in VAS overall pain score over time was compared between remitters and non-
remitters at endpoint using a mixed model repeated measures approach.
Results. Two hundred forty nine patients were included in the analysis. A greater reduction in pain was associated with a
significantly higher probability of remission of MDD, after accounting for changes in the core emotional symptoms.
Greater pain reduction was associated with significant improvement in MDD core emotional symptoms. A greater
improvement in pain was also associated with improvements in patient and clinician-rated global assessments.
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Conclusions. The effective treatment of pain symptoms in patients with major depressive disorder was associated with higher
remission rates. The results underscore the importance of effectively treating painful symptoms associated with depression.

Keywords Depression, Pain, Duloxetine, Clinical Trial

INTRODUCTION

Major depressive disorder is a common psychiatric disorder
that is characterized by multiple symptom domains, including
emotional symptoms like depressed mood and anhedonia and
physical symptoms such as fatigue, sleep disturbances, and
appetite changes. Although there has been less emphasis on
pain as one of the physical symptoms of depression, on aver-
age, 65% of patients with depression report one or more pain
symptoms (1). Furthermore, a general population survey found
that 43.4 % of individuals with major depressive disorder had
at least one chronic pain condition (e.g., limb pain, backache, joint
or articular conditions, gastrointestinal disease, headache) (2).

The presence of pain in depressed patients has a substantial
impact on depression outcomes. For example, increased pain
severity in depressed patients has been associated with more
severe depression, more functional limitations, worse self-
reported health, and higher unemployment, more frequent use
of opiates, and more pain-related doctor visits (1,3). The pres-
ence of a chronic pain condition in depressed patients increases
the frequency and severity of several depressive symptoms (4).
Depressed patients with comorbid pain experience more severe
psychological distress and make about 20% more visits to
medical providers than depressed patients without pain (5).
Finally, the economic burden of depression is magnified when
depression is accompanied by pain symptoms (6).

Recent studies have begun to address the impact of pain
symptoms on the response to treatment of major depressive
disorder. A naturalistic, randomized trial designed to compare
the effectiveness of three SSRIs (fluoxetine, paroxetine, sertra-
line) in 573 depressed primary care patients, found that there
was a strong relationship between increasing pain severity and
worse depression and poorer health-related quality of life. Fur-
thermore, increased pain severity at baseline and less improve-
ment in pain over a period of 3 months were strongly
associated with worse depression treatment outcomes (7). In
another study of 64 patients with major depressive disorder
who were treated with antidepressants, 19 (32%) had residual
symptoms, of whom 94% had mild to moderate physical symp-
toms, including pain. These residual symptoms were very
strong predictors of subsequent early relapse (8). Therefore,
the continued presence of pain symptoms after treatment of
depression may increase the risk of depression relapse. Finally,
improvement in pain symptoms may be associated with higher
remission rates as demonstrated in a recent study in which the
remission rate for depressed patients who had a ≥ 50%
improvement in pain symptoms was nearly twice that of
depressed patients who had < 50% improvement in pain (9).

Duloxetine hydrochloride (Cymbalta), a selective serotonin
and norepinephrine reuptake inhibitor, is a safe and effective
antidepressant (10–12) that also significantly reduces pain
symptoms associated with major depressive disorder (13). In a
post-hoc analysis of two identical but independent 9-week ran-
domized, controlled trials in outpatients with major depressive
disorder comparing duloxetine with placebo, approximately
50% of duloxetine’s total effect on overall pain was indepen-
dent of changes in depression, suggesting an independent anal-
gesic effect of duloxetine that has also been demonstrated in
clinical trials of diabetic peripheral neuropathic pain (14,15)
and fibromyalgia (16,17). Furthermore, the study provided
evidence that reduction in pain was associated with a greater
probability of remission, independent of change in the core
emotional symptoms of depression (9).

In order to explore further the possible relationship between
improvement in pain symptoms and depression treatment out-
comes, we conducted a secondary analysis of an approximately
12-week, open label trial of duloxetine that was primarily
designed to assess the effects of duloxetine for the treatment of
major depressive disorder in patients initiating duloxetine ther-
apy compared with patients switching to duloxetine from
selective serotonin reuptake inhibitors or venlafaxine (18).
Consistent with previous trials of duloxetine in the treatment of
major depressive disorder, overall pain severity decreased with
duloxetine treatment in both groups of patients, as measured by
the mean changes in the 100 mm visual analog scale (VAS)
(0 = no pain, 100 = pain as severe as I can imagine) for overall
pain severity. The primary objective of the present study was
to test the hypothesis that a greater reduction in pain was asso-
ciated with a higher probability of depression remission.

METHODS

Patient Selection

Full details of patient selection and assessment are pre-
sented in Wohlreich et al., (2005) (18). Briefly, we recruited
women or men age ≥ 18 years who met the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition (19)
criteria for major depressive disorder. They were required to
have a 17-item Hamilton Rating Scale for Depression
(HAMD-17) (20) score of ³ 15 and a Clinical Global Impres-
sion of Severity (CGI-S) (21) score of ³ 4 at 2 consecutive
screening visits. Patients were excluded if they had bipolar dis-
order, schizophrenia or other psychotic disorder; a personality
disorder that would interfere with compliance with the study
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protocol; clinically significant or unstable medical conditions;
serious suicide risk; treatment with fluoxetine within 30 days
before visit 1; lack of response of the current episode to 2 or
more adequate courses of antidepressant therapy at a clinically
appropriate dose for a minimum of 4 weeks, or in the judgment
of investigator, meeting criteria for treatment-resistant depres-
sion; any anxiety disorder as a primary diagnosis with the past
6 months; a history of substance dependence with the past
6 months; or a positive urine drug screen. Concomitant medi-
cations with primarily central nervous system activity were not
allowed, with the exception of episodic use of chloral hydrate
or zolpidem.

Study Design

The 12-week, open-label, multicenter trial of duloxetine for
the treatment of major depressive disorder was conducted at
27 study centers in the US. The study protocol was reviewed
and approved by the ethical review board at each site, and all
patients provided written informed consent before the adminis-
tration of any study procedure or study drug.

As reviewed in Wohlreich et al. (18), the study included
2 participant groups: a group of patients who were not cur-
rently receiving antidepressants or were treatment-naïve, and a
group who were switched from their current antidepressant due
to poor tolerability or suboptimal response. Patients in the
untreated group who had previously received an antidepressant
(other than fluoxetine) were required to have discontinued the
antidepressant at least 21 days before study participation. The
currently untreated or treatment-naïve patients were random-
ized in a 1:1 ratio to receive duloxetine 30 mg or 60 mg once
daily (QD) for the first week. The group of patients who were
switched from their current antidepressant therapy included
patients receiving citalopram ≤ 40 mg/d, escitalopram ≤ 20 mg/d,
fluvoxamine ≤ 150 mg/d, paroxetine ≤ 40 mg/d, sertraline ≤
150 mg/d, or venlafaxine ≤ 150 mg/d. These patients were
directly switched to duloxetine 60 mg QD for the first week
with no intermediate tapering or titration. After the first week,
the duloxetine doses in both groups of patients could be titrated
for up to 12 weeks on the basis of the degree of response within
the range from 60 to 120 mg given QD, with 90 mg QD as an
intermediate dose. To mimic clinical practice, intervals
between study visits during the dose stabilization phase (up to
12 weeks) of the study were flexible.

Efficacy Measures

Included among several outcome measures in the trial (18),
were the 17-item Hamilton Rating Scale for Depression
(HAMD-17) total score and a 100 mm visual analog scale
(VAS) of overall pain severity over the last week (0 = no pain,
100 = pain as severe as I can imagine). Remission of major
depressive disorder was defined as a HAMD-17 total score of

7 or less; response was defined as a ≥ 50% reduction in the
baseline HAMD-17 total score. Clinically important pain
reduction was defined as a reduction in VAS overall pain
severity score by ≥ 10 mm and ≥ 30% of the baseline VAS
score (22). Therefore, only the group of patients with at least a
score of 10 mm on the 0–100 mm VAS for pain at baseline
could potentially show a clinically important reduction in pain.
Core emotional symptoms of depression were assessed using
the HAMD-17 Maier subscale, which includes the items for
depressed mood, feelings of guilt, suicide, work and activities,
psychomotor retardation and psychomotor agitation, and psy-
chic anxiety. Global assessment of improvement was measured
using the Clinical Global Impression of Severity (CGI-S)
score, ranging from 1 (normal, not at all ill) to 7 (among the
most extremely ill patients) and the Patient Global Impression
of Improvement scores (PGI-I) for emotional and physical
symptoms, ranging from 1 (very much better) to 7 (very much
worse).

Statistical Analysis

Patients who entered the study not currently receiving anti-
depressants and patients who were switched from their current
antidepressant were compared using a mixed model repeated
measures approach (MMRM). The analysis included the fixed,
categorical effects of status of antidepressant use at study
entrance, investigator, number of days on therapy, and a two-
way interaction between status and number of days on therapy.
No differences were observed in mean change on the HAMD-
17 total score or the VAS overall pain score between these
patient groups. For all subsequent analyses, all patients were
pooled.

Baseline characteristics for continuous variables were
assessed using an analysis of variance (ANOVA) including a
term for investigator. The percentage of patients who had at
least a score of 10 mm on the 0–100 mm VAS for pain at base-
line and were therefore eligible for a clinically important
reduction in pain was summarized. In addition, the rates of
depression response and remission and clinically important
reduction in pain at trial endpoint were summarized.

For the primary analysis, a categorical MMRM analysis was
conducted in all patients without regard to baseline pain sever-
ity to determine if probability of remission was associated with
reduction in pain scores independent of improvement in the
core emotional symptoms of depression. The analysis included
the effects of baseline HAMD-17 Maier subscale score, mean
change in HAMD-17 Maier subscale score, mean change in
VAS overall pain score, number of days on therapy, and a qua-
dratic term of number of days on therapy. Also, mean change in
VAS overall pain score over time was compared between remit-
ters and non-remitters at endpoint using an MMRM approach.
The analysis included effects of remission status, investigator,
number of days on therapy, and a two-way interaction between
remission status and number of days on therapy.
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In the secondary analysis, patients who had at least a score
of 10 mm on the 0–100 mm VAS for pain at baseline were
evaluated based on whether they had a clinically important
reduction in pain. Remission rates for patients experiencing a
clinically important reduction in pain versus those who did not
were compared using Fisher’s exact test and probability of
remission was compared for patients experiencing a clinically
important reduction in pain from baseline to week 1 or 2 versus
those who did not using a logistic regression model with
predictors for pain response status, investigator, baseline
HAMD-17 total score, and greatest change from baseline at
weeks 1 or 2 in HAMD-17 total score. The effects of sex, age,
sex by pain reduction status, and age by pain reduction status
were analyzed by adding these terms to a logistic regression
model. In eligible patients, a similar categorical MMRM analysis
was run to determine if probability of remission was associated
with a clinically important reduction of pain (using a categori-
cal predictor variable).

An MMRM analysis was also run to determine if mean
change on the HAMD-17 Maier subscale was associated with
mean changes in VAS overall pain score over time. The analysis
included the effects of baseline HAMD-17 Maier subscale
score, change in VAS overall pain score, number of days on
therapy, and a quadratic term of number of days on therapy.
Also, an MMRM analysis was run to compare mean change on
the HAMD-17 Maier subscale across time between patients
with and without a clinically important reduction in pain. The
analysis included the effects of pain reduction status, investigator,
baseline HAMD-17 Maier subscale score, number of days on
therapy, and a two-way interaction between pain reduction sta-
tus and number of days on therapy.

A last observation carried forward (LOCF) approach was
used to compare mean change at endpoint in VAS overall pain
score between patients who had a 50% reduction in HAMD-17
total score at weeks 1 or 2 versus those who did not. The analy-
sis of covariance (ANCOVA) was conducted using a model
with terms for investigator, baseline VAS overall pain score,
and early HAMD-17 reduction status. Mean change in VAS
overall pain score was also compared between endpoint CGI
and PGI score groups using an LOCF approach. Time to a
clinically important pain reduction and a 50% reduction in
HAMD-17 total score were analyzed using Kaplan-Meier
estimation.

RESULTS

Patients

Two hundred forty nine patients (112 who were switched
directly from an SSRI or venlafaxine therapy and 137 who were
currently untreated) were included in the analysis. Table 1 sum-
marizes the baseline clinical and demographic characteristics
of the patients. Seventy-one percent (177/249) of patients
completed the trial, and of those with a baseline measure,

68% (167/245) of patients had at least a score of 10 mm on the
0–100 mm VAS for pain and were eligible to achieve a clini-
cally important reduction in pain.

Efficacy

The proportion of patients achieving response and remission in
the symptoms of depression at endpoint was 67% (161/242)
and 53% (128/242), respectively. Eighty percent (133/167) of
eligible patients achieved a clinically important reduction in
pain at endpoint after open-label treatment with duloxetine.

In all patients without regard to baseline pain severity,
greater reduction in pain scores as measured by the VAS over-
all was associated with a higher estimated probability of remis-
sion, after accounting for changes in the core emotional
symptoms of depression (as measured by the Maier subscale)
(p < .001) and these improvements were significantly different
between patients achieving versus not achieving remission at
each week (p < .001) (Figure 1). Greater reduction in pain
scores was also associated with greater improvement in the
core emotional symptoms of depression (p < .001).

In patients with a VAS overall pain score ≥10 at baseline, a
clinically important reduction of pain at any time over the course
of the study was associated with a trend toward significantly
higher probability of remission, after accounting for improve-
ment in core emotional symptoms (p = 0.052). Furthermore,
patients with clinically important reduction in pain had signifi-
cantly greater improvement in the core mood symptoms as
measured by mean change in the HAMD-17 Maier subscale than
those without a clinically important reduction in pain (−7.98 vs.
−5.87, p < .001) (Figure 2).

In an evaluation of the relationship between pain reduction
and improvement in mood over time, patients who achieved

Table 1 Baseline Demographic and Clinical Characteristics
of Patients

Baseline Characteristics Total (n = 249)

Age (y), mean (SD) 43.2 (11.9)
Sex, n (%) women 169 (67.9)
Ethnicity, n (%)

African American 16 (6.4)
Asian 1 (0.4)
White 213 (85.5)
East Asian 2 (0.8)
Hispanic 17 (6.8)

HAMD-17 total, mean (SD) 20.8 (3.8)
VAS overall pain, mean (SD) 27.3 (24.1)
CGI-Severity, mean (SD) 4.4 (0.5)

HAMD-17, 17-item Hamilton Rating Scale for Depression
(HAMD-17): VAS, visual analog scale of overall pain sever-
ity over the last week (0 = no pain, 100 = pain as severe as I
can imagine). 
CGI-S, Clinical Global Impression of Severity score, ranging
from 1 (normal, not at all ill) to 7 (among the most extremely
ill patients).
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remission at endpoint had significantly lower mean pain scores
at each visit and had significantly greater mean decrease and
percent decrease in pain scores over time than patients who
did not remit (p < .001). In addition, patients who experienced
clinically important pain reduction in the first week of duloxetine
treatment were significantly more likely than the patients without
this pain reduction to reach remission of depression at endpoint
(64.0% vs. 35.6%, p < .001). Furthermore, controlling for early
depression response, patients who had a clinically important
pain reduction from baseline to week 1 or 2 were more likely to
achieve depression remission than those who did not have the
pain reduction (54% vs. 28%, p = .026).

Similarly, changes in the HAMD-17 total scores were asso-
ciated with subsequent changes in pain. Patients who had a
depression response (≥ 50% improvement in the HAMD-17
total score) by week 1 or 2 had a greater improvement in pain
over time as measured by mean change in the pain score from
baseline to endpoint (−20.8 vs −6.2, p < .001).

When comparing the median time to response between the
pain score and the HAMD-17 total score, it took 14 days (95%
CI: 10 to 17 days) for patients to achieve a clinically important
reduction in pain, and 28 days (95% CI: 27 to 35 days) for
patients to have a depression response (≥ 50% reduction in the
HAMD-17 total score). To provide further context, median
time to a ≥ 50% reduction in pain score was 16 days (95% CI:
14 to 22 days).

Evaluating global measures of improvement, patients with
an endpoint CGI-S score of 1 (“normal”) had the most pain
improvement while those with an endpoint score of 6 (“severe”)
had the most pain worsening. Similarly, patients with lower
endpoint PGI-I scores had greater pain improvement (Table 2).

There were no significant differences in pain reduction
among age groups (< 40, 40–50, > 50 years of age). Although
women had a greater reduction in overall pain, the sex differ-
ence was not significant. Neither sex x pain reduction nor age
x pain reduction was a significant predictor of remission.

DISCUSSION

In this 12-week, open-label trial of duloxetine 60 mg QD to
120 QD in 249 patients with major depressive disorder, a
greater reduction in pain was associated with a higher probability
of remission of depression, after accounting for changes in the
core emotional symptoms of depression. Furthermore, greater
pain reduction was associated with improvement in the core
emotional symptoms of depression. A greater improvement in
pain was also associated with improvements in patient and
clinician-rated global assessments.

In addition to evaluating overall change in pain scores, we also
evaluated the impact of a clinically important reduction in pain
(defined as ≥ 30% reduction and ≥ 10 mm reduction in the VAS
for overall pain) on depression outcomes. Notably, treatment with
duloxetine resulted in a clinically important reduction in pain in
80% of the 167 patients who had at least a score of 10 mm on the

Figure 1 Mean change in visual analog scale (VAS) overall pain score by
remission status at endpoint. Remission is defined as an endpoint 17-item
Hamilton Rating Scale for Depression (HAMD-17) score ≤ 7.
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Figure 2 Mean change in 17-item Hamilton Rating Scale for Depression
(HAMD-17) Maier subscale score by clinically important reduction of pain
status. Clinically important reduction of pain is defined as a 10-unit and 30%
or greater reduction in visual analog scale (VAS) overall pain score from
baseline.
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Table 2 Mean Change from Baseline in Visual Analog Scale (VAS) Overall
Pain Score* by Endpoint Clinical Global Impression of Severity (CGI-S) and
Patient Global Impression of Improvement (PGI-I) Score Categories**

Endpoint Measure Category (n, Mean Change in VAS)

Measure 1 2 3 4 5 6 7
CGI-Severity n = 84 n = 59 n = 41 n = 38 n = 9 n = 5 N/A

−23.0 −14.2 −9.3 −1.5 15.9 26.9
PGI-I n = 55 n = 88 n = 39 n = 35 n = 8 n = 6 n = 2
Emotional −19.9 −12.5 −12.2 −8.2 1.3 26.8 1.6
PGI-I n = 42 n = 84 n = 48 n = 36 n = 12 n = 8 n = 3
Physical −23.8 −14.7 −11.6 −6.8 3.9 12.8 45.7

*VAS overall pain score ranged from 0 (no pain) to 100 (pain as severe as
I can imagine).
**CGI-S scores range from 1 (normal, not at all ill) to 7 (among the most
extremely ill patients); PGI-I scores range from 1 (very much better) to 7 (very
much worse).
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baseline VAS for overall pain. Patients with clinically important
reduction in pain at any time in the study compared to those who
did not have this reduction in pain had significantly greater
improvement in the core emotional symptoms and an increased
probability of remission, after accounting for improvement in
core emotional symptoms, which approached significance.

When evaluating the relationships of improvement in pain
and mood over time, we found a similar magnitude of associa-
tion between early reduction in pain and subsequent remission
of depression and between an early depression response and
subsequent pain reduction. This suggests a synergistic effect
between relief of pain and improvement in depressive illness
severity, similar to what has been found in previous studies of
duloxetine in major depressive disorder (9). The time to reach
a clinically important reduction in pain, using the 30% or 50%
reduction criteria, occurred earlier than the depression
response. Taken together, these results suggest that the reduc-
tion in pain severity with duloxetine treatment is not simply an
effect of improvement in overall mood. Indeed, studies of
duloxetine in chronic pain disorders like fibromyalgia and dia-
betic peripheral neuropathic pain have consistently demon-
strated an independent analgesic effect of duloxetine (14–17).

The results of this study are consistent with previous studies
of the effect of duloxetine on painful symptoms in depressed
patients (9,13). The dual reuptake inhibition of both serotonin
and norepinephrine is believed to be the mechanism by which
duloxetine improves mood and alleviates pain. Both serotonin
and norepinephrine are key neurotransmitters in descending pain
inhibitory pathways in the brain and spinal cord (23). Increasing
the availability of serotonin and norepinephrine through treat-
ment with duloxetine may promote pain inhibition centrally.

Several limitations of this study should be considered. This
was an open-label study, and in the absence of a placebo group,
the efficacy results should be interpreted with caution. In
addition, patients with some comorbid psychiatric and medical
disorders were excluded and the results may not generalize to
all patients with major depressive disorder. The results compar-
ing the time to response for pain and depression should be inter-
preted with caution, because the response definitions are
different for each. While 30% or 50% reduction of pain and
50% reduction of HAM-D scores are clinically important, there
is little evidence that these are equivalent. Furthermore, this
study is a secondary analysis of another study in which the dem-
onstration of the relationship between pain relief and depression
outcomes was not the primary objective. Therefore the patient
population varied with regard to the presence of pain and many
patients lacked pain at baseline. Studies specifically designed to
assess the relationship between pain relief and depression out-
comes will be required to confirm the results of this study.

CONCLUSIONS

The results of this study suggest that effective treatment of
pain symptoms in patients with major depressive disorder may

be associated with higher remission rates. The results under-
score the importance of effectively treating painful symptoms
associated with depression.
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