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Objective: We determined if early improvement in painful physical symptoms (PPS) can be 

a predictor of remission in the treatment of major depressive disorder (MDD).

Methods: We included randomized, double-blind, parallel-group clinical trials of duloxetine 

(40–60 mg/day) versus placebo for the acute treatment of MDD with associated PPS. Only those 

studies using the Montgomery–Åsberg Depression Rating Scale (MADRS) and the Brief Pain 

Inventory – Short Form (BPI-SF) were included. Three studies met all criteria and included 

male or female outpatients aged 18 years who met the diagnostic criteria for MDD, had a 

MADRS total score 20, and had at least moderate pain (BPI-SF average pain score 3). 

Positive predictive values (PPVs) and negative predictive values (NPVs) of early improve-

ment in PPS for remission were analyzed. PPVs were the proportion of patients with remission 

(MADRS total score 10) at week 8 out of patients who experienced early improvement in 

BPI-SF average pain score (30% decrease from baseline at week 1, 2, or 4). NPVs were the 

proportion of patients without remission (MADRS total score 10) at week 8 out of patients 

who did not experience early improvement in PPS.

Results: Data from 1,320 patients were analyzed (duloxetine N=641 and placebo N=679). The 

overall remission (MADRS total score 10 at week 8) rate for the duloxetine group was signifi-

cantly higher than the placebo group (38.5% vs 21.8%; P0.0001). For both treatment groups, 

PPVs of early improvement in BPI-SF (30% improvement from baseline) were higher than the 

overall remission rate for all weeks examined (weeks 1, 2, and 4); in general, NPVs of early 

improvement in BPI-SF for nonremission were higher than the overall nonremission rate.

Conclusion: Early improvement in PPS can be a useful clinical indicator of subsequent treat-

ment outcome for MDD patients with associated PPS.

Keywords: Brief Pain Inventory, Montgomery–Åsberg Depression Rating Scale, pain, predictor, 

remission

Introduction
Although major depressive disorder (MDD) is one of the leading causes of years lived 

with disability,1 the remission rate of MDD remains low.2 To guide efforts to achieve 

a higher rate of remission in clinical practice, many different aspects of predicting 

treatment outcome in MDD have been studied. Some baseline characteristics have 

been demonstrated to be associated with the treatment outcome. In the Sequenced 

Treatment Alternatives to Relieve Depression (STAR*D) study,3 subjects who were 

Caucasian, female, and/or employed had higher remission rates, as assessed by the 
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Hamilton Depression Rating Scale (HAM-D). Subjects who 

had more education and/or larger incomes also had higher 

remission rates. Lower remission rates were associated with 

longer episodes of depression, more general medical and 

psychiatric disorders (especially, anxiety disorders or drug 

abuse), more impairment in work and social adjustment, and 

lower quality of life.3

More recently, prediction of MDD treatment outcome 

by early response has been extensively investigated. It has 

been reported that early improvement in the HAM-D total 

score or subscale scores during the first 2 weeks of treatment 

could contribute to the correct prediction of remission later 

in treatment.4–6 A recent report suggests that improvement in 

the HAM-D retardation subscale even during the first week 

could help predict subsequent remission.7

Patients with MDD commonly experience painful 

physical symptoms (PPS).8 Unfortunately, in addition to 

the burden of the pain itself, PPS appear to have a negative 

impact on MDD. PPS severity is closely associated with 

depression severity at baseline.9 The presence of PPS prior 

to treatment and the severity of PPS are both associated with 

poorer treatment outcomes.8,10–14 In addition, an association 

has been found between PPS improvement and depres-

sion improvement in cohort studies11,15,16 and case–control 

studies.17 Pain can negatively affect efforts to treat MDD 

with antidepressants, reducing the probability of achieving 

depression remission/response.18

Fava et al19 reported that a 50% reduction in pain 

scores 2 weeks after treatment initiation was associated with 

a higher probability of remission (HAM-D total score 7) 

at the end point. This result implies that the early improve-

ment (within 2 weeks) in PPS is associated with subsequent 

remission of MDD. However, not all patients included in the 

analysis experienced pain at baseline, thus compromising 

the sensitivity of evaluating the association. In addition, 

Fava et al19 used a visual analog scale (VAS) for assessing 

PPS, which is a simple tool to administer but can be highly 

subjective. Currently, many other scales for assessment of 

pain are available,20,21 and more developed scales such as 

the Brief Pain Inventory – Short Form (BPI-SF) may better 

capture the severity of PPS and its improvement.

Duloxetine, a potent and selective inhibitor of serotonin 

and norepinephrine reuptake in the central nervous system 

in vitro and in vivo,22 has been approved for the treatment of 

MDD and various types of pain (diabetic peripheral neuro-

pathic pain, fibromyalgia, and chronic musculoskeletal pain) 

in the US and other countries. Duloxetine showed effec-

tiveness on PPS in acute treatment phases of double-blind, 

placebo-controlled trials.23,24 In addition, Harada et al,25 in  

a pooled analysis of patients with MDD and PPS, found that 

duloxetine would directly improve PPS early in treatment. 

However, this result is not direct evidence that early improve-

ment in PPS increases the likelihood of MDD remission.

Therefore, the purpose of the present analysis was to 

determine if early improvement in PPS, as measured using 

the BPI-SF, can be a predictor of remission when MDD 

patients with PPS are treated with duloxetine.

Methods
Data sources, study selection, and 
patients
The studies used in the present pooled analysis have been 

previously described.25 Briefly, we screened the Eli Lilly and 

Company clinical trial database to identify studies that met 

the following criteria: 1) randomized, double-blind, parallel-

group clinical trials of duloxetine (40–60 mg/day) versus 

placebo for the acute treatment of MDD with associated PPS 

and 2) use of the Montgomery–Åsberg Depression Rating 

Scale (MADRS) for depressive symptoms and the BPI-SF for 

pain symptoms. As a result of database screening, three stud-

ies were identified that met all criteria,15,26,27 and we included 

these studies for the pooled analysis. In each of these studies, 

data were collected at baseline and on post-baseline weeks 

1, 2, 4, and 8 at minimum. Each study included male or 

female outpatients aged 18 years who met the Diagnostic 

and Statistical Manual for Mental Disorders, Fourth Edition, 

Text Revision28 criteria for MDD and had a MADRS total 

score 20, at least moderate pain (based on BPI-SF average 

pain score 3), and a Clinical Global Impression of Severity 

score 4. Exclusion criteria included a current diagnosis 

of an Axis I disorder (other than MDD); history of bipolar 

disorder, schizophrenia, or other psychotic disorders; and any 

diagnosed pain syndrome as per medical history26 or presence 

of pain of a known origin except MDD.14,27 The protocols for 

these studies were approved by the appropriate ethical review 

boards for each of the study centers. Patients gave written 

informed consent before participating in the studies. The 

studies were all conducted in accordance with the regulatory 

standards in each country and conformed to the standards 

dictated by Good Clinical Practice and the Declaration of 

Helsinki.29 The studies were registered at ClinicalTrials.gov 

(NCT00191919, NCT01070329, and NCT01000805).

Treatment
Enrolled patients in all three studies were randomized to 

an oral dose of duloxetine 60 mg/day or placebo. Patients 

www.dovepress.com
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assigned to duloxetine were started on 30  mg/day for 

1 week and then were titrated up to duloxetine 60 mg/day 

for 7 weeks.

Assessments
Depression severity was assessed using the MADRS total 

score.30 The MADRS measures 10 core symptoms of 

depression on a scale of 0–6 for a maximum total score 

of 60. Remission of MDD was defined as an MADRS total 

score 10 at week 8. Response to treatment was defined as 

a 50% decrease in MADRS total score from baseline at 

week 8.

PPS were evaluated using the BPI-SF, which was designed 

to assess pain intensity and its interference with activities of 

daily living. The questionnaire uses a 0 (no pain or does not 

interfere) to 10 (pain as severe as you can imagine or com-

pletely interferes) scale.31 For the purposes of the present 

investigation, responses to BPI-SF item 5, 24-hour average 

pain score, were used, since this was the primary outcome 

measure for pain used in the three studies.15,26,27 Moreover, the 

single-item, average pain score is commonly used in random-

ized clinical trials for the assessment of pain relief,32–36 and its 

use is supported by the Initiative on Methods, Measurement, 

and Pain Assessment in Clinical Trials (IMMPACT) recom-

mendations for clinical pain trials.20,37,38

Early improvement in PPS was defined as a 30% 

decrease in the 24-hour average pain item on the BPI-SF 

at week 1, 2, or 4 compared to baseline. We used 30% 

improvement in BPI-SF from baseline because 30% reduc-

tion was reported to be a clinically important difference in an 

11-point pain intensity numerical rating scale37,39 and 30% is 

often used in clinical trials of chronic pain disorders.32,35 As 

a comparison, early improvement in depressive symptoms 

(at week 1, 2, or 4 post baseline) was defined as a decrease 

in MADRS total score of 30% from baseline.40

Statistical methods
All randomized patients with MADRS total score 20 and 

with BPI-SF average pain score 3 who received placebo 

or duloxetine (40–60 mg/day) were included in the analyses. 

Patients with no baseline MADRS or BPI-SF data or no 

post-baseline MADRS or BPI-SF data were excluded from 

the analyses.

For the predictor analysis, positive predictive values 

(PPVs) and negative predictive values (NPVs) were cal-

culated. PPV is the proportion of patients with a positive 

outcome (remission or response) out of those patients with 

early improvement on the BPI-SF. NPV is the proportion 

of patients without a positive outcome out of those patients 

without early improvement on the BPI-SF.

PPVs and NPVs based on early improvement in MADRS 

scores were also calculated. A predictor analysis was con-

ducted for both treatment groups separately. Last observa-

tion carried forward was used for missing week 8 data. All 

analyses were post hoc.

Subgroup analysis on depression severity was carried out 

by dividing patients into three groups based on MADRS total 

scores at baseline: mild depression (24), moderate depres-

sion (25–30), and severe depression (31).41 Note that one 

of the inclusion criteria for these three studies was having 

a MADRS score 20; therefore, the mild depression group 

had MADRS score 20 and 24.

Results
Patient demographics, baseline 
characteristics, and patient disposition
Data from a total of 1,320 patients were analyzed (dulox-

etine N=641 and placebo N=679). Patient demographics and 

baseline characteristics are presented in Table 1. Patients 

were mostly female (69.7%) and Caucasian (81.8%), and 

the mean age was 46.5  years. Mean baseline MADRS 

total score (standard deviation [SD]) was 29.9 (4.83) and 

BPI-SF average pain score (SD) was 5.7 (1.63); 25.5% 

of patients were experiencing their first MDD episode. 

Demographic and baseline characteristics were similar 

for the treatment groups (Table 1). The dispositions of 

patients in the duloxetine and placebo groups are shown 

in Table 2. At the end of treatment, early discontinuations 

were similar for the two groups (duloxetine 15.9% and 

placebo 16.2%; Table 2).

Predictability of remission by early 
improvement in PPS and depressive 
symptoms
The overall remission rate for the duloxetine group was sig-

nificantly higher than that for the placebo group (duloxetine 

38.5% and placebo 21.8%; P0.0001). To assess how early 

improvement in PPS or MADRS is useful for the prediction 

of achieving remission at week 8, PPVs and NPVs were 

assessed (Figure 1). PPVs (Figure 1A) and NPVs (Figure 1B) 

of early improvement in PPS for remission (defined as a 

MADRS score 10 at week 8) in the duloxetine group are 

determined by 30% decrease in BPI-SF and MADRS scores 

at week 1, 2, or 4.

PPVs of early improvement in BPI-SF scores for remis-

sion were higher than the overall remission rate (38.5%) 
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by 10%. PPVs of early improvement in BPI-SF scores 

were, as expected, generally lower than those of the MADRS. 

Note that the number of patients with early improvement 

increased over time. PPVs for remission in the duloxetine 

group changed relatively little between weeks 1, 2, and 4. 

The NPV of early improvement in BPI-SF scores for remis-

sion at week 1 was similar to the overall nonremission rate 

(61.5%) but increased at later time points.

PPVs and NPVs of early improvement in PPS for remis-

sion in the placebo group are shown in Figure 1C and D, 

respectively. As with the duloxetine group, PPVs were higher 

for the MADRS than for the BPI-SF, but both were higher 

than the overall remission rate (21.8%). NPVs at week 1 

were nearly the same as the nonremission rate (78.2%) but 

improved in later weeks.

Thus, early improvement in PPS even from week 1 can 

be used for prediction of remission in both treatment groups. 

In addition, lack of improvement in PPS at week 2 or 4 can 

also be useful for predicting nonremission.

Predictability of treatment response by 
early improvement in PPS and depressive 
symptoms
The overall treatment response rate for the duloxetine 

group was significantly higher than that for the placebo 

group (duloxetine 53.4% and placebo 33.6%; P0.0001). 

The PPVs and NPVs for treatment response (defined as 

a 50% decrease from baseline MADRS score at week 8) 

are shown in Figure 2. Overall, predictability scores for 

treatment response mirrored those for remission. PPVs of 

early improvement in BPI-SF scores for treatment response 

were higher than the overall treatment response rate (53.4%) 

by 10% (Figure 2A). PPVs of early improvement in BPI-SF 

scores for treatment response were, as expected, generally 

lower than those of the MADRS. The NPV for the BPI-SF 

at week 1 was similar to the overall treatment nonresponse 

rate (46.6%) but was higher at later time points, indicating 

that predictability was improving over time (Figure 2B). 

The same tendency in PPV and NPV was observed in the 

placebo group (Figure 2C and D). These data suggest that 

early improvement in PPS can also be useful for the predic-

tion of treatment response.

Depression severity and prediction of 
remission by early improvement in PPS
The PPVs and NPVs for remission by early improvement 

in BPI-SF and MADRS scores were further analyzed by 

Table 1 Baseline demographic and clinical characteristics (all randomized patients)

Patient characteristics Duloxetine + placebo  
(N=1,320)

Duloxetine  
(N=641)

Placebo  
(N=679)

P-value

Age (years), mean (SD) 46.5 (12.99) 46.4 (13.14) 46.7 (12.86) 0.6686
Gender, n (%)

Female 920 (69.7) 452 (70.5) 468 (68.9) 0.5299
Race or ethnicity, n (%)

Caucasian 1,080 (81.8) 532 (83.0) 548 (80.7) 0.3786
African American 203 (15.4) 88 (13.7) 115 (16.9)
Asian 14 (1.1) 7 (1.1) 7 (1.0)
Multiple 13 (1.0) 7 (1.1) 6 (0.9)
American Indian or Alaskan Native 8 (0.6) 5 (0.8) 3 (0.4)
Native Hawaiian or Pacific Islander 2 (0.2) 2 (0.3) 0

MADRS total score, mean (SD) 29.9 (4.83) 30 (4.76) 29.9 (4.89) 0.8151
BPI-SF average pain score, mean (SD) 5.7 (1.63) 5.8 (1.63) 5.6 (1.63) 0.0875
Current MDD episode, n (%)

First 337 (25.5) 160 (25.0) 177 (26.1) 0.6347
Others 978 (74.1) 479 (74.7) 499 (73.5)
Missing 5 (0.4) 2 (0.3) 3 (0.4)

Abbreviations: BPI-SF, Brief Pain Inventory – Short Form; MADRS, Montgomery–Åsberg Depression Rating Scale; MDD, major depressive disorder; N, number of 
randomized patients; n, number of randomized patients in each category; SD, standard deviation.

Table 2 Patient disposition (all randomized patients)

Disposition and reasons  
for discontinuation

Duloxetine  
(N=641)

Placebo  
(N=679)

P-value

Patients completed, n (%) 539 (84.1) 569 (83.8) 0.8869
Patients discontinued earlier, n (%) 102 (15.9) 110 (16.2)

Adverse event 34 (5.3) 26 (3.8) 0.2261
Lost to follow-up 23 (3.6) 19 (2.8) 0.4364
Patient decision 23 (3.6) 14 (2.1) 0.1057
Lack of efficacy 10 (1.6) 30 (4.4) 0.0033
Protocol violation 9 (1.4) 16 (2.4) 0.2108
Physician decision 2 (0.3) 1 (0.1) 0.5329
Others 1 (0.2) 2 (0.3) 0.5962
Sponsor decision 0 2 (0.3) 0.1691

Abbreviations: N, number of randomized patients; n, number of randomized patients 
in each category.
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Figure 1 PPV and NPV of early improvement in PPS or depressive symptoms for remission as seen by early improvement of BPI-SF or MADRS scores.
Notes: (A) PPV and (B) NPV of early improvement in PPS for remission in the duloxetine group. (C) PPV and (D) NPV of early improvement in PPS for remission in the 
placebo group. PPV shows the proportion of patients who achieved remission (MADRS score 10) at 8 weeks, out of patients who experienced early improvement (30% 
from baseline) in the BPI-SF or MADRS scores at each time point indicated. NPV shows the proportion of patients who did not achieve remission at 8 weeks, out of patients 
who did not experience early improvement in the BPI-SF or MADRS scores at each time point. For comparison, broken lines indicate overall remission rate (A and C) or 
overall nonremission rate (B and D) for all patients in the duloxetine or placebo group.
Abbreviations: BPI-SF, Brief Pain Inventory – Short Form; MADRS, Montgomery–Åsberg Depression Rating Scale; n, number of patients who experienced or did not 
experience early improvement in BPI-SF or MADRS scores; NPV, negative predictive value; PPS, painful physical symptoms; PPV, positive predictive value.

stratification based on baseline depression severity in the 

duloxetine group (Figure 3). Patients were divided into three 

groups, based on MADRS total scores: mild depression 

(24), moderate depression (25–30), and severe depres-

sion (31) at baseline. The overall remission rate in each 

group was 62.0%, 34.5%, and 38.4% for mild, moderate, and 

severe groups, respectively, as estimated from the analysis 

set at week 1. Compared to the overall remission rate for 

each subgroup, PPVs of early improvement in BPI-SF were 

higher at all time points in moderate and severe groups, 
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Figure 2 PPV and NPV of early improvement in PPS or depressive symptoms for response as seen by early improvement of BPI-SF or MADRS scores.
Notes: (A) PPV and (B) NPV of early improvement in PPS for response in the duloxetine group. (C) PPV and (D) NPV of early improvement in PPS for response in the 
placebo group. PPV shows the proportion of patients who responded to the treatment (50% improvement in the MADRS score from baseline) at 8 weeks, out of patients 
who experienced early improvement (30% from baseline) in the BPI-SF or MADRS scores at each time point indicated. NPV shows the proportion of patients who did 
not respond to the treatment, out of patients who did not experience early improvement in the BPI-SF or MADRS scores at each time point. For comparison, broken lines 
indicate overall response rate (A and C) or overall nonresponse rate (B and D) for all patients in the duloxetine or placebo group. Response to treatment was defined as 
a 50% decrease in the MADRS total score from baseline at week 8.
Abbreviations: BPI-SF, Brief Pain Inventory – Short Form; MADRS, Montgomery–Åsberg Depression Rating Scale; n, number of patients who experienced or did not 
experience early improvement in BPI-SF or MADRS scores; NPV, negative predictive value; PPS, painful physical symptoms; PPV, positive predictive value.

while in the mild group, PPVs were higher at weeks 2 and 4 

(Figure 3A).

The nonremission rate in each group was 38.0%, 

65.5%, and 61.6% for mild, moderate, and severe groups, 

respectively. Compared to the overall nonremission rate for 

each subgroup, NPVs of early improvement in BPI-SF were 

not significantly different at week 1 but were higher at later 

time points (Figure 3B). PPVs and NPVs of the MADRS were 
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Figure 3 PPV and NPV of early improvement in PPS or depressive symptoms for remission as seen by early improvement of BPI-SF or MADRS scores – subgroup analysis 
of baseline depression severity in the duloxetine group.
Notes: Duloxetine-treated patients were subgrouped into three subgroups of depression severity based on MADRS total scores at baseline: mild (24), moderate (25–30), 
and severe (31). (A) PPV and (B) NPV based on early improvement in BPI-SF. (C) PPV and (D) NPV based on early improvement in MADRS. Broken lines indicate overall 
remission rate (A and C) or overall nonremission rate (B and D) for all patients in the mild (blue), moderate (gray), and severe (red) subgroups as estimated from the 
analysis set at week 1.
Abbreviations: BPI-SF, Brief Pain Inventory – Short Form; MADRS, Montgomery–Åsberg Depression Rating Scale; n, number of patients who experienced or did not 
experience early improvement in indicated assessment scales; NPV, negative predictive value; PPS, painful physical symptoms; PPV, positive predictive value.

mostly higher than those of the BPI-SF in all severity groups as 

observed in the whole group (Figure 3C and D). Collectively, 

the predictive usefulness of the BPI-SF was generally con-

firmed across the range of depression severities studied.

Discussion
We have demonstrated that early improvement in PPS can 

be a predictor for remission and response in MDD. Our data 

not only support the idea that PPS and depression are closely 
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related but also suggest that PPS improvement could be a 

sign of subsequent depression state improvement in MDD 

patients with PPS.

The usefulness of this measure is evident as early as 

week 1, when the 50% PPV for remission and 69% PPV for 

response observed with early improvement in PPS were better 

than the overall remission rate (38.5%) and response rate 

(53.4%) in the duloxetine group. Although early improve-

ment in the MADRS was found to be better for prediction, 

this was expected as the same scale was used for both pre-

dictive value and outcome measurement. It is striking that 

improvement in PPS as early as week 1 was associated with 

subsequent remission, even though PPS is not one of the 

10 items of the MADRS.

The PPVs of early improvement in the BPI-SF scores 

for response and remission did not change very much from 

week 1 to 4, while the number of patients experiencing early 

improvement in BPI-SF increased. NPV was not evidently 

superior to overall nonremission rate at week 1, but, in gen-

eral, the value increased over time. These changes in PPV 

and NPV suggest that early improvement in PPS, regardless 

of timing, can be a sign of positive outcome. However, when 

treating with duloxetine, it is worth waiting at least 4 weeks 

to see if PPS improves before predicting a negative outcome 

based on a lack of improvement.

Our results regarding the predictability of remission by 

early improvement in PPS are partly consistent with a previous 

report by Fava et al,19 where it was reported that 35.4% of early 

responders (50% improvement in VAS score within 2 weeks) 

achieved remission of depressive symptoms, compared with 

20.9% of patients without early pain response. These values are 

lower than those found in our study, most likely because their 

study population was not selective for patients with PPS, while 

our study population was restricted to patients with associated 

PPS. In addition, their estimation was based on a mixture of 

patients who were treated with duloxetine and placebo.

Another reason for the slight discrepancy between our 

results and those of Fava et al19 could be the difference in 

assessment scales. Fava et al19 used the VAS to measure 

PPS and the HAM-D to measure MDD symptoms. We used 

the BPI-SF to assess PPS because it is a more specialized 

scale for pain and is now commonly used for evaluation 

of PPS.15,26,27,42 Because of the focus on PPS in the present 

analysis, the PPVs and NPVs we demonstrated should be 

more appropriate estimations for patients with MDD having 

PPS and being treated with duloxetine.

Notably, early improvement in BPI-SF score even at week 1, 

which is earlier than reported in Fava et al,19 can predict 

duloxetine treatment outcome. This treatment period in our 

study is quite early even compared with recent reports on 

early prediction using HAM-D scores at week 2.5,6

At least one observational study supports the relationship 

between early improvement in PPS and remission. Schneider 

et al16 showed that in patients treated with duloxetine, a 50% 

reduction in VAS overall pain score after 2 or 4 weeks was 

associated with greater improvement in depressive symptoms 

(as measured using the Kurz-Skala Stimmung/Aktivierung 

[KUSTA]) after 6 months. This finding partly complements 

our study by showing that the association between early 

improvement in PPS and remission of depression can be as 

long as 6 months.

Results of PPV and NPV derived from the placebo group 

showed the association of early improvement in PPS with 

remission and response, even in the absence of an active 

drug. Although the remission rate was lower in the placebo 

group than in the duloxetine group, PPV for remission at 

week 1 (40%) was much higher than the placebo remission 

rate (21.8%). Provided that the placebo response is thought 

to be a manifestation of resilience,43 our data imply that early 

improvement in PPS can be a part of the natural process of 

recovery from depression.

When patients were subgrouped by severity of MDD 

symptoms by baseline MADRS score, patients with mild 

MDD showed a somewhat different pattern of PPV and NPV 

(higher PPV and lower NPV) from those of the moderate and 

severe subgroups. These differences are most likely because 

the overall remission rate in the mild subgroup was higher 

than other subgroups. In the moderate and severe subgroups, 

PPVs and NPVs were consistently better than the overall 

remission rate and overall nonremission rate, respectively. 

This tendency was also observed in the mild group, except 

at week 1. The apparently weaker association in the mild 

groups than in the moderate and severe groups may be due 

to a relatively smaller sample size or lower mean baseline 

BPI-SF scores. Alternatively, it may be because PPS in the 

mild depression group is not as closely coupled with other 

depression symptoms as in the moderate or severe depres-

sion groups. Even though there is some variation depending 

on baseline severity of depression, PPV and NPV can be 

useful for assessing treatment outcome across a broad range 

of depression severity.

Depressive disorders show many different types of symp-

toms. We recently reported that the improvement in many 

depression symptoms assessed by HAM-D can be useful in 

predicting the outcome of depressive disorder.44 Our results 

indicate that early improvement in PPS can be one of the 
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useful signs for predicting subsequent remission. This sign 

is clinically relevant, given that PPS is often observed in 

MDD patients8 and pain severity is higher in patients with 

MDD than in healthy controls.45 Thus, PPS should be one 

of the symptoms that is routinely given attention during the 

treatment of MDD.

There are limitations to the present analysis that should be 

considered. First, our patient sample was mostly Caucasian 

(81.8%) and female (69.7%). Potential differences due to 

gender, ethnicity, or cultural considerations may be under-

represented in this sample. Second, BPI-SF average pain may 

not fully represent the complex character and severity of PPS, 

although it is commonly used for evaluation of PPS. Third, 

we only examined data from the acute phase of treatment and 

long-term results may differ. Fourth, because this is a post hoc 

analysis, results must be interpreted with caution. Fifth, only 

patients treated with duloxetine 60 mg/day or placebo were 

included in this analysis. Higher or lower doses of duloxetine 

and other antidepressants may have different effects on both 

PPS and symptoms of depression. Finally, the integrated data-

base we used included only studies that were conducted by 

Eli Lilly and Company or its partners outside Japan; therefore, 

sponsorship bias may not be completely ruled out.

Conclusion
We recently reported that duloxetine directly improves PPS 

during the early treatment phase, while other depressive 

symptoms are improved partly by indirect effect through 

PPS improvement in MDD patients treated with duloxetine.25 

Together with this report, the present results suggest that early 

improvement in PPS can be a positive sign for remission of 

depression, and close attention can be paid to PPS from the 

earliest phase of treatment. PPS improvement can be a useful 

early clinical indicator in assessing treatment effectiveness 

for remission in MDD patients.
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