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ajor depressive disorder (MDD) is a psychiatric
disorder that encompasses a broad range of
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Background: Depression is a chronic disease consist-
ing of emotional/psychological and physical symptoms.
Emotional symptoms have been shown to respond to cur-
rently available antidepressants; however, physical symp-
toms may not be as responsive. It was hypothesized that
resolution of both psychological and physical symptoms
of depression would predict a higher percentage of
patients achieving remission.

Method: Efficacy data were pooled from 2 identical,
but independent, 9-week randomized, double-blind clini-
cal trials of duloxetine 60 mg q.d. (N = 251) and placebo
(N = 261). All patients met diagnostic criteria for DSM-IV
major depressive disorder, which was confirmed by the
Mini-International Neuropsychiatric Interview. Efficacy
measures included the 17-item Hamilton Rating Scale
for Depression (HAM-D-17) total score, the HAM-D-17
Maier subscale, the Clinical Global Impressions-Severity
of Illness (CGI-S) scale, the Patient Global Impression of
Improvement (PGI-I) scale, the Somatic Symptom Inven-
tory, the Quality of Life in Depression Scale, and Visual
Analog Scales (VAS) for pain (overall pain, headaches,
back pain, shoulder pain, interference with daily activi-
ties, and time in pain while awake).

Results: Duloxetine-treated patients demonstrated sig-
nificantly greater improvement in overall pain (p = .016),
back pain (p = .002), and shoulder pain (p = .021) at week
9 compared with patients receiving placebo. When treat-
ment effects were pooled over all visits, patients receiving
duloxetine, 60 mg q.d., exhibited significantly greater
improvement than placebo-treated patients in 5 of the 6
assessed VAS pain measures. Approximately 50% of the
improvement in overall pain was independent of improve-
ment in HAM-D-17 total score. Assuming the same level
of improvement in core emotional symptoms of depres-
sion (Maier subscale), improvement in overall pain sever-
ity was associated with higher estimated probabilities of
remission (p < .001). The week 9 means for VAS overall
pain severity were 13.0 for remitters (last observed value
for HAM-D-17 was ≤ 7) compared with 22.7 for
nonremitters (p < .001), respectively, representing a
greater than 3-fold improvement from baseline in remit-
ters. The remission rate for pain responders (improvement
in VAS overall pain from baseline to last observation
≥ 50%) was twice that observed for pain nonresponders
(36.2% vs. 17.8%, p < .001). Greater improvements in
pain outcomes were associated with more favorable end-
point outcomes on the CGI-S and PGI-I scales. In addi-
tion, early favorable responses in VAS overall pain sever-
ity were associated with favorable endpoint outcomes.

Conclusions: Treatment with duloxetine, 60 mg q.d.,
significantly reduced pain compared with placebo. Im-
provements in pain severity were attributable equally to
the direct effect of duloxetine and to associated changes
in depression severity. Improvement in painful physical
symptoms was associated with higher remission rates
even after accounting for improvement in core emotional
symptoms.
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M
emotional/psychological, behavioral, and physical symp-
toms. Traditionally, the classification of MDD has focused
primarily on psychological features, such as depressed
mood, reduced interest/pleasure, feelings of worthless-
ness, and excessive guilt.1 However, it is becoming in-
creasingly recognized that physical symptoms represent
the chief complaint for many depressed patients.2 Up
to 76% of patients with MDD also experience somatic/
physical symptoms, including a range of painful com-
plaints such as headaches; stomach pain; vague, poorly lo-
calized pain; and back pain.3,4 Furthermore, a recent multi-
national survey found that 69% of depressed primary care
patients reported only somatic symptoms as the reason for
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visiting the physician.5 These data not only reaffirm the
proposal that physical ailments represent a major concern
for depressed patients but also have implications for the
timely recognition and appropriate treatment of MDD.
Approximately half of all patients with a depressive disor-
der fail to receive an accurate diagnosis at the primary
care level,6 and the level of recognition of depressive ill-
ness has been found to decrease significantly when pre-
sentations involve primarily physical complaints.7–11

Standard measures of depression severity, such as
the Hamilton Rating Scale for Depression (HAM-D)12

and the Montgomery-Asberg Depression Rating Scale
(MADRS),13 emphasize the emotional/psychological
symptoms of MDD. Only 3 questions on the 10-item
MADRS address physical symptoms (decreased appetite,
insomnia, and fatigue), whereas in the case of the
HAM-D-17, only 18 points (32%) of the 56-point total
score are utilized to assess physical ailments. Further-
more, physical symptoms involving pain receive even
less emphasis in these standardized rating scales, with a
single item on the HAM-D-17 (item 13) describing back-
aches, headaches, and muscle aches, and essentially no
representation of painful symptoms within the MADRS.
In addition, item 13 of the HAM-D-17 also measures lack
of energy and fatigability, thereby confounding the as-
sessment of pain.

Such an emphasis on nonsomatic symptoms has led to
a lack of information concerning the effect of antidepres-
sants on physical and somatic symptoms associated with
MDD. It is clear from the literature that psychological
symptoms respond well to antidepressant treatment.14

However, physical symptoms may be less responsive to
traditional medications, as they frequently represent re-
sidual symptoms among patients who have shown other-
wise good response to antidepressant treatment.15 Thus,
even patients meeting standard criteria for remission of
depressive symptoms (HAM-D-17 total score ≤ 7) may
continue to suffer from somatic/physical symptoms that
are not adequately tracked by the rating scale. Given
the fact that residual symptoms of any nature, including
somatic/physical symptoms, can be strong predictors
of poor outcome in the long-term,16 clinicians need to
be proactive and aggressive in targeting such residual
symptoms.

Within the domain of physical symptoms of depres-
sion, emphasis has traditionally been placed on items
such as fatigue, sleep problems, and appetite changes.
However, physical symptoms involving pain (e.g., head-
ache, neck and back pain, abdominal pain, diffuse muscu-
loskeletal pain) are particularly common17 and may be as
prevalent in depressed patients as anxiety symptoms.18

Approximately 60% of depressed patients presenting to
primary care facilities report at least 1 pain complaint,19–25

whereas the prevalence of painful symptoms among inpa-
tients may be even higher. In one study,3 92% of a group

of 150 depressed inpatients reported 1 or more symptoms
involving pain.

Evidence suggests that medications that inhibit the
reuptake of both serotonin (5-HT) and norepinephrine,
for example, some tricyclic antidepressants (TCAs), may
possess superior analgesic efficacy to those acting upon a
single neurotransmitter.26–28 These observations are con-
sistent with experimental data that indicate that both 5-HT
and norepinephrine exert analgesic effects via descending
pain pathways.29–31 Thus, antidepressants exhibiting dual
reuptake inhibition may be useful in the treatment of
physical symptoms associated with depression, especially
those involving pain. In one open-label study,32 patients
who had failed to respond to selective serotonin reuptake
inhibitor (SSRI) therapy showed a significant improve-
ment in the somatic scale of the Symptom Questionnaire
following treatment with mirtazapine, a dual action med-
ication that facilitates presynaptic release of 5-HT and
norepinephrine.

Duloxetine is a potent dual reuptake inhibitor of both
5-HT and norepinephrine.33 Previous studies have es-
tablished the efficacy of duloxetine in the treatment of
MDD,34–37 with estimated probabilities of remission rang-
ing from 43% to 57% being observed in clinical trials of 8
to 9 weeks’ duration. In addition, duloxetine has been
shown to be efficacious in the alleviation of painful physi-
cal symptoms34,35 and in the treatment of the pain associ-
ated with diabetic neuropathy.38

Agents demonstrating dual reuptake inhibition of
5-HT and norepinephrine have been associated with
higher rates of remission when compared with SSRIs.39

However, whether or not the alleviation of painful physi-
cal symptoms is associated with higher remission rates
has not been investigated. The primary objective of the
current study was to assess the relationship between
alleviation of painful physical symptoms and remission
rate—independent of changes in the core emotional symp-
toms of depression. Data from 2 double-blind, placebo-
controlled clinical trials of duloxetine at the same dose (60
mg q.d.) were pooled to investigate this hypothesis.

METHOD

Data
Data were pooled from 2 identical, but independent,

randomized, double-blind studies of duloxetine, 60 mg
q.d., in the treatment of MDD.

Selection of Patients
Study participants were men and women at least 18

years of age, all of whom provided written informed con-
sent prior to study procedures or administration of study
drug, in accordance with the Declaration of Helsinki. All
patients met diagnostic criteria for MDD defined in the
Diagnostic and Statistical Manual of Mental Disorders,
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Fourth Edition (DSM-IV).1 The diagnosis was confirmed
by the Mini-International Neuropsychiatric Interview
(MINI),40 a standardized diagnostic interview based on
DSM-IV criteria. Baseline disease severity was defined
by patients’ scores on the HAM-D-1712 and the Clinical
Global Impressions-Severity of Illness scale (CGI-S).41

All patients were required to have a score ≥ 15 on the
HAM-D-17 and ≥ 4 on the CGI-S, indicating at least
moderate illness, at the screening and second study visits.

Patients were excluded for the following reasons:
current and primary Axis I disorder (other than MDD),
anxiety disorder as a primary diagnosis within a year of
study entry, an Axis II disorder that could interfere with
adherence to the study protocol, lack of response of the
current depression episode to 2 or more adequate courses
of antidepressant therapy or treatment-resistant depres-
sion (that is, depression deemed to be refractory to treat-
ment by the study clinician), serious medical illness, initi-
ating or stopping psychotherapy within 6 weeks prior to
enrollment or initiating psychotherapy at any time during
the study, and a history of substance abuse or dependence
within a year of study entry or a positive urine drug
screen.

Study Design
These 2 trials were randomized, double-blind, parallel-

group, placebo-controlled studies of duloxetine in pa-
tients with MDD, conducted at 39 centers in the United
States. The protocol was reviewed and approved by an
institutional review board prior to commencement of
the study. The study design incorporated double-blind,
variable-duration placebo lead-in and lead-out periods to
blind patients and investigators to the start and end of ac-
tive therapy. Qualified patients were randomly assigned
(1:1 ratio) to placebo or duloxetine, 60 mg q.d., for up to 9
weeks. The studies were designed to have 80% power to
detect a difference of 2.73 points on the HAM-D-17 total
score. Patients were not required to meet a minimum
threshold at baseline for pain, and the studies were not
specifically powered for pain outcomes.

Study drug consisted of 3 capsules (either placebo or
20 mg of duloxetine in each capsule) taken once daily in
the morning. If necessary, the dose could be reduced to 2
capsules (2 capsules of placebo or duloxetine, 40 mg q.d.)
but had to be escalated back to 3 capsules after 3 weeks on
study drug and remain so for the remainder of the study.
Concomitant medications with primarily central nervous
system activity were not allowed, with the exception of
chloral hydrate (up to 1000 mg) or zolpidem (up to 10
mg) for insomnia on no more than 6 total nights during
the study. Chronic use of prescription pain medications
was not allowed, although episodic use was permitted
(with the exception of narcotics). Antihypertensive medi-
cations were not allowed unless the patient had been tak-
ing a stable dose for at least 3 months prior to study entry.

Efficacy Measures
The primary efficacy measure was the HAM-D-17 to-

tal score, recorded at every study visit. The HAM-D-17
was administered only by site personnel who underwent
training on the use of the instrument and met predeter-
mined criteria for interviewing skills and HAM-D scor-
ing. These criteria were evaluated during rater training
sessions at the investigator startup meeting. Secondary
measures recorded at every visit included the clinician-
assessed CGI-S,41 the Somatic Symptom Inventory
(SSI),42 and Visual Analog Scales (VAS)43 for pain as-
sessed on 6 separate items: overall pain, headaches, back
pain, shoulder pain, interference with daily activities, and
time in pain while awake. VAS pain assessments require
patients to describe their pain intensity by placing a mark
on a 100-mm line anchored by “no pain” at 0 mm and
“pain as bad as you can imagine” at 100 mm. The Patient
Global Impression of Improvement scale (PGI-I)41 was
also a secondary efficacy measure collected at every post-
baseline visit. In addition, the Quality of Life in Depres-
sion Scale (QLDS)44 was collected at baseline and after 9
weeks of treatment.

Statistical Methods
All randomized patients with at least 1 postbaseline as-

sessment were included in the analyses. The primary
analysis as described in the original protocols was used to
assess treatment group differences in mean changes from
baseline in VAS pain outcomes (see results in Table 2 and
Figures 1 and 2). This analysis was a likelihood-based
mixed-effects model repeated measures (MMRM) ap-
proach. The MMRM model included the fixed, categori-
cal effects of treatment, investigator, visit, and treatment-
by-visit interaction, as well as the fixed, continuous
covariates of baseline and baseline-by-visit interaction.

Path analysis was used to estimate the percentage of
duloxetine’s total effect on pain that was due to a direct
effect versus the percentage arising from indirect effects
that occurred secondarily as a result of improvement in
depression (as measured by the HAM-D-17 total score).
Full details of path analysis are provided by Retherford
and Choe.45 The procedure involved 2 regression analyses
of pain outcomes. The first included HAM-D-17 total
score as a covariate whereas the second did not. The direct
versus indirect effect of duloxetine was determined by
comparing the magnitude of the treatment effect with and
without adjusting for change in HAM-D-17 total score.

The primary hypothesis of the current investigation
was assessed using a categorical repeated measures analy-
sis of remission. Specifically, the influence of VAS pain
outcomes over time (overall pain and back pain) on visit-
wise remission rates was assessed using a categorical
MMRM approach. This analysis included a probit link
function and a binomial error distribution along with the
fixed, categorical effects of treatment, time, and treat-
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ment-by-time interaction, and the fixed, continuous co-
variates of baseline HAM-D-17 score and postbaseline
VAS pain score (overall pain or back pain included in
separate analyses) as a fixed, continuous covariate. In this
analysis, significance of the pain outcomes would suggest
that postbaseline changes in pain outcomes influenced
visitwise remission rates. A second replicate of this analy-
sis was conducted including postbaseline outcomes on
the Maier subscale46 of the HAM-D-17. This analysis ad-
dressed the primary objective of the study—the associa-
tion between painful physical symptoms and remission
independent of improvements in core emotional symp-
toms of depression. Significance of pain outcomes in this
analysis would suggest that postbaseline changes in pain
outcomes influenced visitwise remission rates after ac-
counting for changes in the core emotional symptoms of
depression.

The association between pain and remission was
also investigated using several secondary analyses. Mean
changes from baseline in VAS pain outcomes were com-
pared for remitters (endpoint HAM-D-17 ≤ 7) versus
nonremitters (see results in Figure 4 and Table 4) using
the same MMRM approach, with remission status replac-
ing treatment in the model.

Analysis of variance (ANOVA) was used to compare
endpoint means for VAS pain outcomes across endpoint
CGI and PGI categories (see results in Tables 5 and 6).
The ANOVA model included the fixed, categorical effects
of group (defined by endpoint CGI or PGI score), investi-
gator, and baseline VAS pain score as a covariate. Remis-
sion status at endpoint was also cross-tabulated with early
and endpoint pain response status. Patients were defined
as early pain responders if they had a reduction from base-
line of 50% or greater in VAS overall pain in week 1 or
week 2. Patients were defined as endpoint responders if
they met this criterion at endpoint. Fisher exact test was
used to assess the significance of the difference. Separate
analyses were conducted for all patients, duloxetine-
treated patients only, and placebo-treated patients only.

Associations between responses in pain outcomes, de-
pression outcomes, and quality of life were assessed using
Pearson’s correlations. The term significant in this report
indicates statistical significance (p ≤ .05).

RESULTS

Patient Characteristics
A total of 708 patients entered the screening phase of

the 2 studies. Of these patients, 196 failed to meet entry
criteria or declined to participate. The remaining 512 pa-
tients were randomly assigned to placebo (N = 261) or
duloxetine, 60 mg q.d. (N = 251). A total of 495 patients
had at least 1 postrandomization visit and were thus in-
cluded in the efficacy analysis (placebo, N = 251; dulox-
etine, N = 244). Demographic characteristics of the ran-

domized patients are summarized in Table 1. No signifi-
cant differences were observed between treatment groups
in baseline demographics or psychiatric history.

Efficacy
When treatment effects were pooled over all visits,

duloxetine-treated patients demonstrated significantly
greater reductions in mean VAS pain scores compared
with placebo on 5 of the 6 assessed measures (overall
pain, back pain, shoulder pain, pain while awake, interfer-
ence with daily activities; Figure 1). When expressing the
mean changes as percentages, improvements from base-
line in pain severity for duloxetine-treated patients ranged
from 22.1% to 41.0%, compared with 5.2% to 18.1% im-
provements for patients receiving placebo. A visitwise
plot of percentage change in VAS overall pain severity
is shown in Figure 2, and results for other VAS items

Table 1. Baseline Patient Demographics and
Psychiatric History

Duloxetine,
Placebo 60 mg qd

Characteristic (N = 261) (N = 251)
Gender, N (%)

Female 182 (69.7) 165 (65.7)
Age, y, mean 41.6 41.6
Age, y, range 18–82 18–75
Ethnicity, N (%)

White 212 (81.2) 207 (82.5)
Hispanic 31 (11.9) 20 (8.0)
African descent 16 (6.1) 16 (6.4)
Other 2 (0.8) 8 (3.2)

Psychiatric profile score, mean
HAM-D-17 total 20.78 20.86
CGI-S 4.28 4.27
VAS overall pain 27.11 27.19

Abbreviations: CGI-S = Clinical Global Impressions-Severity of
Illness scale, HAM-D-17 = 17-item Hamilton Rating Scale for
Depression, VAS = Visual Analog Scales.

Figure 1. Percentage Change in VAS Pain Severity From
Baseline to Endpoint (pooled over all visits) for Duloxetine
(N = 241) and Placebo (N = 248)

*p ≤ .05 vs. placebo.
†p ≤ .005 vs. placebo.
Abbreviation: VAS = Visual Analog Scales.
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are summarized in Table 2. Significantly greater improve-
ments in VAS pain severity at week 9 were observed for
duloxetine over placebo in overall pain (p = .016), back
pain (p = .002), and shoulder pain (p = .021). In the case
of back pain and shoulder pain, significant improvements
for duloxetine-treated patients were observed after 1 week
of treatment.

In the path analysis, 50.6% of duloxetine’s total effect
on overall pain was independent of changes in depression,
whereas 49.4% was an indirect effect mediated through
change in the HAM-D-17 total score.

In the primary analysis that simultaneously assessed
the links between pain, core emotional symptoms, and re-
mission, greater improvement in pain scores (as measured
by VAS) was associated with a higher estimated probabil-
ity of remission, after accounting for changes in the core
emotional symptoms of depression (as measured by the
HAM-D-17 Maier subscale) (p < .001). This primary
analysis provides, theoretically, the most meaningful as-
sessment of the influence of pain on remission rates inde-
pendent of changes in core emotional symptoms. Its inter-
pretation is, however, somewhat complicated. Therefore,
we offer several additional means of interpreting this key
result. At the same level of improvement in core emo-
tional symptoms of depression (e.g., depressed mood,
guilt, psychic anxiety, etc.), alleviation of painful physical
symptoms was associated with a greater likelihood of
remission. As core emotional symptoms improved, the
likelihood of remission increased, but this increase was
greater for patients who also showed improvements in
pain severity. This synergistic relationship between im-
provements in painful physical symptoms and core emo-
tional symptoms is depicted in Figure 3.

This same general approach was repeated using remis-
sion at last observation carried forward (LOCF) rather
than the repeated measures approach. Again, improve-

ment in VAS overall pain had a significant influence on
remission rate independent of improvement in core emo-
tional symptoms (p = .001). In the LOCF analysis, with
the same magnitude of improvement in core emotional
symptoms, the estimated probability of remission for pa-
tients with an endpoint VAS overall pain severity score of
10 was approximately 8% greater than for patients with an
endpoint VAS overall score of 25.

Another method for assessing the effect of overall pain
severity on improvements in depressive symptoms is to
compare correlations over time. Rochon47 noted that if a
secondary outcome (VAS pain in the present investigation)
had a synergistic effect with the outcome variable of inter-
est (HAM-D-17 total score in the present investigation),
then the pattern of correlations over time for the 2 variables
would be relatively symmetrical. In other words, correla-
tions of early changes in pain with subsequent HAM-D-17
scores would have approximately the same magnitude as
correlations of early changes in HAM-D-17 scores with
subsequent changes in pain. However, if changes in pain
severity were merely an artifact of overall improvement in
depression, then early changes in HAM-D-17 scores would
be correlated with subsequent changes in pain, but early
changes in pain would not be correlated with subsequent
changes in HAM-D-17 scores. Visitwise correlations be-
tween VAS overall pain and HAM-D-17 total score are
summarized in Table 3.

Correlations of early changes in pain with subsequent
changes in HAM-D-17 total scores were of approximately
the same magnitude as correlations of early changes in
HAM-D-17 total scores with subsequent changes in pain.
Such a pattern of correlation suggests a synergistic effect
between the 2 outcomes, rather than a situation in which
one outcome drives changes in the other.47

The results presented thus far have focused on assess-
ing (1) the effects of duloxetine on pain, (2) the indepen-
dence of changes in pain and depression, and (3) the effect
of changes in pain on remission independent of changes
in core emotional symptoms. These results are, therefore,
the most useful in assessing the primary hypotheses of the
present investigation. Subsequent results are presented to
reinforce the previous results using perhaps less rigorous
but more intuitive approaches.

Pooled across both treatment groups, the remission rate
(HAM-D-17 total score ≤ 7) for pain responders (improve-
ment in VAS overall pain from baseline to last observation
of 50% or greater) was twice that observed for pain non-
responders (36.2% vs. 17.8%, p < .001). Within the dulox-
etine treatment group, remission rates were 38.8% versus
24.8% (p = .027) for pain responders and nonresponders,
respectively, whereas remission rates within the placebo
group were 32.6% for pain responders versus 12.3% for
pain nonresponders (p < .001).

Significant differences were found in mean VAS pain
severity scores between patients achieving remission at

Figure 2. Visitwise Percentage Change in VAS Overall Pain
Severity for Duloxetine (N = 241) and Placebo (N = 247)

*p ≤ .05 vs. placebo.
†p ≤ .005 vs. placebo.
Abbreviation: VAS = Visual Analog Scales.
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endpoint and those failing to achieve remission. In the
case of VAS overall pain (Figure 4), endpoint remitters
had significantly lower mean VAS scores compared with
nonremitters at week 1 and at every subsequent visit (all
p ≤ .005). At week 9, the mean overall VAS pain score
was 22.7 among nonremitters compared with 13.0 for re-
mitters (p < .001). Given that the baseline VAS overall
pain score was 27.2 for duloxetine-treated patients, this
represents a greater than 3-fold improvement in VAS
overall pain among remitters. In each of the other 5 as-
sessed VAS pain measures, endpoint remitters had sig-
nificantly lower mean VAS scores at endpoint compared
with nonremitters (Table 4). In the case of back pain,
pain while awake, and interference with daily activities,
differences in mean VAS scores between remitters and
nonremitters were significant at week 1 and at every sub-
sequent visit.

A similar result was observed for mean scores on
the SSI. Starting at week 1, and for each subsequent visit,
endpoint remitters demonstrated significantly lower mean
SSI scores than nonremitters (p < .001 at each visit).

Early pain response (50% or greater improvement
in VAS overall pain severity from baseline) among all
patients was associated with significantly higher prob-
ability of remission (HAM-D-17 total score ≤ 7) at end-
point. Patients demonstrating pain response within 2
weeks of initiating therapy had an estimated probability
of achieving depressive symptom remission of 35.4%,
compared with 20.9% among those patients not showing
early pain response. The probability of remission for early
pain responders remained significantly higher than that
for nonresponders even after accounting for changes in
HAM-D-17 total score during the first 2 weeks of therapy
(p = .009).

Comparisons of CGI-S score at endpoint and mean
VAS pain severity at endpoint revealed a consistent trend
in which higher endpoint CGI-S scores were associated
with higher endpoint pain scores (Table 5). Thus, patients
with a week 9 CGI-S score of 1 (“normal, not at all
depressed”) demonstrated a mean endpoint VAS overall

Table 3. Postbaseline Visitwise Correlations Between VAS
Overall Pain Severity and HAM-D-17 Total Scorea

HAM-D-17 VAS Overall Pain
Total Score Week Week Week Week Week Week
Week 1 2 3 5 7 9
1 .191 .093 .136 .149 .138 .145
2 .171 .193 .169 .151 .182 .163
3 .141 .115 .226 .169 .184 .145
5 .101 .087 .203 .242 .210 .144
7 .144 .127 .193 .213 .275 .199
9 .125 .096 .190 .195 .169 .207
aBolded correlations, on the diagonal, are correlations between the 2

outcomes at the same timepoint. Correlations above the diagonal are
correlations of early changes in HAM-D-17 total score with
subsequent changes in pain. Correlations below the diagonal are
correlations of early changes in pain with subsequent changes in
HAM-D-17 total score.

Abbreviations: HAM-D-17 = 17-item Hamilton Rating Scale for
Depression, VAS = Visual Analog Scales.

Table 2. Postbaseline Visitwise Percentage Change in Visual Analog Scales (VAS) Pain Severity Scores for
Placebo- and Duloxetine-Treated Patientsa

VAS Pain Item Treatment Week 1 Week 2 Week 3 Week 5 Week 7 Week 9
Headache Placebo –3.5 –8.5 –17.5 –21.9 –34.3 –22.7

Duloxetine –6.5 –27.1* –36.1* –33.4 –42.3 –41.1
Back pain Placebo –9.0 –7.0 –12.6 –19.6 –16.9 –18.3

Duloxetine –32.1† –38.4† –44.9† –46.4† –40.6† –43.4†
Shoulder pain Placebo –1.1 5.2 –5.7 –22.6 –13.3 –12.5

Duloxetine –25.8† –31.2† –31.2* –33.2 –36.0* –37.1*
Pain while awake Placebo –8.2 –5.7 –14.3 –23.0 –24.2 –24.2

Duloxetine –17.6 –29.2† –32.0* –35.2 –37.6 –33.1
Daily activities Placebo 3.3 3.0 0.9 –7.3 –15.5 –15.6

Duloxetine –7.4 –18.1* –25.3† –26.3* –30.3 –25.3
aDuloxetine dose = 60 mg q.d.
*p ≤ .05 vs. placebo.
†p ≤ .005 vs. placebo.

Figure 3. Visitwise Probabilities of Remission for Patients
With Postbaseline VAS Overall Pain Scores From 10 to 25

a17-item Hamilton Rating Scale for Depression score ≤ 7.
Abbreviation: VAS = Visual Analog Scales.
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pain score of 11.5, compared with a VAS overall pain
score of 24.2 among patients with a final CGI-S score of 4
(“moderately depressed”; p < .001), and 42.5 for those
with an endpoint CGI-S score of 6 (“severely depressed”;
p = .003). Similar trends were observed across all 5 other
assessed VAS pain measures (Table 5). Significant differ-
ences were also found in mean endpoint SSI scores among
patients with differing CGI-S outcomes.

Similar trends were found in patient-rated assessments
of global improvement (PGI-I scale). Patients with a week
9 PGI-I score of 1 (“very much better/improved”) demon-
strated a mean VAS overall pain score at endpoint of 11.6,
compared with an endpoint VAS overall pain score of 24.5
among patients with a final PGI-I score of 4 (“no change”;
p = .003), and 54.5 for those with a final PGI-I score of
7 (“very much worse”; p < .001). Associations between
lower endpoint pain scores and more favorable PGI-I out-
comes were found across the other 5 assessed VAS pain
measures (Table 6), as well as in endpoint mean SSI score.

Improvements in measures of psychological symptoms
from baseline to endpoint were found to be strongly
correlated with improvements in quality of life, as mea-
sured by the QLDS. Thus, the correlation coefficient of
QLDS score with HAM-D-17 Maier subscale was 0.71
(p < .001), whereas that between QLDS and HAM-D-17
item 10 (psychic anxiety) was 0.53 (p < .001). Significant
correlations also existed between baseline-to-endpoint
change in QLDS score and changes in each VAS pain se-
verity measure. Coefficients ranged from 0.27 (p < .001)
for the correlation of QLDS with VAS pain while awake
to 0.34 (p < .001) for the correlation between QLDS and
VAS headache severity.

DISCUSSION

In the present analyses of pooled data, duloxetine was
significantly superior to placebo in reducing the severity

of painful physical symptoms in depressed patients. Sim-
ilar findings were reported from the individual studies
included in the pooled analyses.37 Data were pooled
to provide the most reliable estimates for both the magni-
tude of the treatment effect and the proportion of the treat-
ment outcome that were due to a direct effect on pain
versus secondary effects resulting from improvements in
depression.

Improvements from baseline in pain severity for
duloxetine-treated patients ranged from 22.1% to 41.0%
compared with 5.2% to 18.1% improvement for patients
receiving placebo. As evidenced by the path analysis, ap-
proximately half of duloxetine’s total effect on pain was a
direct effect and approximately half was an indirect effect
attributable to improvement in depression (as measured
by HAM-D-17 total score). Previous studies of duloxetine
in the treatment of painful conditions in nondepressed pa-
tients have also demonstrated robust efficacy.38

The primary hypothesis of the present investigation
was that alleviation of painful physical symptoms was as-
sociated with higher remission rates. Although it is diffi-
cult to address this question with a prospectively defined
study, these post hoc analyses provide compelling evi-
dence that, independent of changes in the core emotional
symptoms of depression, alleviation of painful symptoms
was associated with greater probabilities of remission.
The importance of treating painful physical symptoms
was further established via demonstration of strong links
between improvements in pain outcomes and improve-
ments in clinician- and patient-rated global outcomes and
quality of life. Our findings suggest a strong relationship
between changes in pain severity and changes in depres-
sive illness severity, but cannot elucidate whether such
a relationship is more or less specific than the one be-
tween changes in depression severity and changes in other
symptoms, such as sleep disturbances or anxiety.

It has been suggested that antidepressants that inhibit
the reuptake of both 5-HT and norepinephrine demon-
strate greater efficacy than those acting upon a single
neurotransmitter on the basis of several clinical trials in
which dual reuptake medications, or combinations of se-
lective 5-HT and norepinephrine inhibitors, demonstrated
efficacy superior to that of SSRI comparators.48,49 Further-
more, pooled remission rates for venlafaxine, which also
achieves dual 5-HT/norepinephrine reuptake inhibition at
high doses, have been reported to be higher than those
observed for SSRIs.39 In addition, antidepressant medica-
tions that influence the reuptake of multiple neurotrans-
mitters (for example, certain TCAs) have been proposed
to exhibit greater efficacy in relieving pain than SSRIs27

and to have perhaps a broader spectrum of action.50 In
previous studies of duloxetine, the estimated probabilities
of remission ranged from 43% to 57%.37 It has been pos-
tulated that duloxetine’s dual reuptake mechanism of
action may be responsible for its ability to address

Figure 4. Postbaseline Visitwise Means for VAS Overall Pain
Scores in Patients Achieving Remission Versus Those Not
Achieving Remission at Endpointa
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both emotional and physical symptoms of depression and
thereby achieve high rates of remission.34 The current re-
sults underscore the importance of effectively addressing
the painful symptoms frequently associated with MDD
and support the notion that treatment of both psychologi-
cal (“core”) and somatic/physical aspects of MDD may be
associated with higher rates of remission.

Lower endpoint pain severity was associated not only
with a reduced total burden of depressive symptoms (as
measured by the HAM-D-17), but also with enhanced
clinician- and patient-rated global improvement (CGI-S
and PGI-I scales) and improved quality of life (QLDS).
The fact that the alleviation of painful physical symptoms
appears to be linked to more favorable outcomes in such a
wide range of functional measures emphasizes the impor-
tance of effective treatment of the painful symptoms asso-
ciated with MDD.

On some VAS pain measures (back pain, shoulder
pain), duloxetine-treated patients exhibited significantly
greater reductions in pain severity, compared with pla-
cebo, after only 1 week of treatment, while overall pain
severity showed significant improvement over placebo
at week 2 and maintained this advantage to endpoint.
Furthermore, early overall pain response (50% or greater
improvement in pain severity at week 1 or 2) was associ-
ated with a significantly higher probability of remission at

endpoint. Such rapid improvement in pain severity, occur-
ring on a timescale shorter than that normally associated
with onset of antidepressant action, has been used as evi-
dence in support of an antidepressant medication having a
direct effect on pain, independent of its efficacy in depres-
sion. However, previous studies have shown that dulox-
etine also exhibits efficacy in emotional/psychological
symptoms of depression within 1 to 2 weeks of treatment
initiation,37 suggesting that improvements in both emo-
tional and physical symptom domains may follow rapid
time courses.

Given the intimate relationship between pain and de-
pression51,52 and the role played by the 5-HT and norepi-
nephrine systems in both conditions,53 the results of the
present analysis may appear somewhat intuitive in that
an improvement in one of these conditions may be ex-
pected to lead to a corresponding improvement in the
other. However, extremely limited data are available from
adequately controlled, double-blind clinical trials to sup-
port the hypothesis that treatment of unexplained painful
symptoms associated with depression may be linked to
higher overall rates of remission. This lack of data is espe-
cially noteworthy since achievement of remission is con-
sidered to be the primary goal of depression treatment.
Thus, despite the post hoc nature of the results presented
here, they may serve as a catalyst for future studies of the

Table 4. Postbaseline Visitwise Mean VAS Pain Severity Scores in Patients Achieving Remission Versus
Those Not Achieving Remission at Endpointa

VAS Pain Item Patients Week 1 Week 2 Week 3 Week 5 Week 7 Week 9
Headache Nonremitters 21.1 19.2 18.2 18.1 15.0 17.2

Remitters 20.0 14.7 10.7† 10.4† 9.9* 9.7†
Back pain Nonremitters 20.3 19.9 18.7 17.9 18.9 19.2

Remitters 14.4† 13.7† 12.0† 10.6† 11.9† 9.8†
Shoulder pain Nonremitters 15.6 16.0 15.4 13.9 13.6 14.3

Remitters 12.3 11.6* 10.0† 8.3† 10.5 9.1*
Pain while awake Nonremitters 31.5 29.9 28.2 26.8 25.9 27.7

Remitters 22.8† 21.8† 19.5† 16.4† 16.4† 15.2†
Daily activities Nonremitters 20.4 19.1 18.6 17.9 17.4 18.2

Remitters 12.7† 13.0* 11.3† 10.2† 8.1† 7.7†
aRemission defined as HAM-D-17 total score ≤ 7.
*p ≤ .05 vs. nonremitters.
†p ≤ .005 vs. nonremitters.
Abbreviations: HAM-D-17 = 17-item Hamilton Rating Scale for Depression, VAS = Visual Analog Scales.

Table 5. Relationship of Mean VAS Pain Severity Scores at
Endpoint to Final CGI-S Scores

Final CGI-S Scorea

VAS Pain Item 1 2 3 4 5 6
Overall pain 11.5 14.5 17.8 24.2 32.8 42.5
Headache 8.6 13.0 11.8 19.8 29.7 34.8
Back pain 5.6 11.8 13.4 20.5 25.4 41.7
Shoulder pain 5.8 10.7 10.5 15.5 21.8 24.3
Pain while awake 13.6 18.1 21.0 30.9 34.8 54.7
Daily activities 7.2 11.8 11.7 19.4 27.6 45.8
aCGI-S scale range: 1 = “normal, not at all depressed” to 6 = “severely

depressed.”
Abbreviations: CGI-S = Clinical Global Impressions-Severity of

Illness scale, VAS = Visual Analog Scales.

Table 6. Relationship of Mean VAS Pain Severity Scores at
Endpoint to Final PGI-I Scores

Final PGI-I Scorea

VAS Pain Item 1 2 3 4 5 6 7
Overall pain 11.6 14.3 20.8 24.5 27.2 28.0 54.5
Headache 7.6 12.8 13.8 18.9 29.3 22.7 57.5
Back pain 7.3 12.1 14.7 21.7 23.0 22.5 49.0
Shoulder pain 4.1 10.5 12.6 16.7 19.6 14.5 49.5
Pain while awake 11.0 19.9 23.4 31.2 36.0 32.4 50.0
Daily activities 5.0 11.5 15.2 19.3 23.7 24.2 71.0
aPGI-I scale range: 1 = “very much better/improved” to 7 = “very

much worse.”
Abbreviations: PGI-I = Patient Global Impression of Improvement,

VAS = Visual Analog Scales.
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interrelationship between painful physical symptoms and
depression treatment outcomes.

Limitations of these studies include uncertainty with
regard to the generalizability of the results, in that patients
with many comorbid medical and psychiatric conditions
were excluded and thus the patient population may not
be fully representative of those seen in all practice set-
tings. In addition, the Visual Analog Scales utilized to as-
sess pain severity are not as well established as standard-
ized questionnaires such as the Symptom Questionnaire
(with its associated somatic subscale)54 and the 90-item
Hopkins Symptom Checklist.55 Furthermore, data were
obtained from 2 clinical trials that employed fixed-dose
design and may not, therefore, be truly representative of
clinical practice. However, the ability to conduct dose
adjustment to achieve optimal responses in individual
patients may result in larger treatment effects being
observed in actual clinical settings.

One strength of the study was that the patient popula-
tion was not prescreened for the presence of painful
physical symptoms, and thus the study contained de-
pressed patients displaying a spectrum of pain symptom
severity (mean baseline overall pain severity was 27 out
of a possible score of 100, whereas individual patient
baseline scores ranged from 0 to 97). The fact that such
widespread associations were found between pain sever-
ity improvement and depressive symptom improvement,
using a variety of analytic techniques, even within this
population of relatively low baseline pain severity, is
noteworthy and may spur further research in populations
with higher baseline levels of pain.

CONCLUSIONS

The results presented here further establish the effi-
cacy of duloxetine as a treatment for both the psychologi-
cal/emotional symptoms of depression and the painful
physical symptoms associated with MDD. Significant im-
provements for duloxetine-treated patients over placebo
were observed in 5 of the 6 assessed VAS pain measures,
with initial advantages being observed after only 1 week
of treatment in some cases. Duloxetine’s pharmacologic
mechanism of action, involving dual reuptake inhibition
of both 5-HT and norepinephrine, is postulated to underlie
its broad spectrum of efficacy across both emotional and
physical symptom domains.

Furthermore, the current analyses also demonstrated
that 50% of the improvement in pain was independent of
improvements in depression, and that the improvements
in pain severity were associated with more favorable de-
pression treatment outcomes, including higher rates of
remission, improved quality of life, and improved clini-
cian- and patient-rated global outcomes. Although further
investigations are needed to confirm these findings, the
present results emphasize the importance of adequately

treating the painful physical symptoms associated with
MDD and the potential role such treatment may play
in achieving higher overall rates of depressive symptom
remission.

Drug names: mirtazapine (Remeron), venlafaxine (Effexor), zolpidem
(Ambien).
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