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Background: To identify putative demographic and clinical variables that correlate with antidepressant response to the
SNRI duloxetine in major depression.
Methods: The effect of 130 candidate treatment outcome predictors was examined on 3 dependent treatment outcome
measures related to depression: 1) depression symptom outcome measured by HAMD-17 total and HAMD-17 percent
change from baseline to endpoint, 2) remission (HAMD-17 £ 7 at endpoint) and response (³ 50% reduction in HAMD-17
from baseline to endpoint) rates, and 3) time to response (days to ³ 50% reduction in HAMD-17).
Results: Eleven variables had an overall predictive index of ³ 20% and were associated with poorer treatment outcome:
HAMD-17 total, duration of current MDD episode, leaden paralysis, fatigue, HAMA total, HAMA items 2 and 8, HAMD-17
anxiety/somatization subscale, anxiety-related comorbid conditions, and VAS overall pain and pain while awake.
Conclusions: Our results highlight the clinical relevance of more severe and/or persistent levels of depression, psychiatric and
medical comorbidity, and symptoms characteristic of atypical depression (leaden paralysis and fatigue) and confirm findings
from other studies that such patients may respond less well or take longer to respond to pharmacotherapy. Consistent with
previous SNRI studies, we found no significant association between age, gender, and race/ethnicity and treatment outcome.
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INTRODUCTION

Major depressive disorder (MDD) is a highly prevalent con-
dition that is associated with significant levels of disability, mor-
bidity, and mortality. Many different types of antidepressant
drug therapies are available, but not all patients respond to
treatment (1). Moreover, some patients may respond to some
treatments but not others. From a clinical perspective, it would
be ideal to be able to match an effective treatment to a particu-
lar patient without resorting to trial and error. Doing so would
require an ability to predict treatment outcome based on
knowledge about the treatment and/or the patient (2,3). From a
scientific perspective, studies investigating predictors of anti-
depressant treatment outcome could be useful for identifying
and characterizing the common or unique features of different
antidepressant drugs that may be relevant to understanding
their effectiveness, such as mechanism of action (4,5).

Historically, much of the clinical research on predictors has
investigated the older generation tricyclic antidepressant (TCA)
and monoamine oxidase inhibitor (MAOI) antidepressant drugs
(6–8). Given their popularity and widespread use, however,
most contemporary research has focused on the newer genera-
tion serotonin reuptake inhibitors (SRIs) (3,9–13). By contrast,
other newer generation non-SRI antidepressant drugs have not
been widely investigated in predictor studies (12,14,15).

Studies attempting to identify predictors of treatment out-
come have investigated various demographic, social, psycho-
logical, biological, illness, and treatment factors, but they often
have not yielded consistent findings. With respect to demo-
graphic characteristics (e.g., age, gender, and race/ethnicity),
the most common finding from some studies has been gender
differences (16). Studies of various social factors (e.g., marital,
education, employment, and socioeconomic status) have
generally shown that greater social support and socioeconomic
status are associated with better treatment outcomes
(9,13,15,17). Many aspects of psychological function (e.g.,
cognitive characteristics and personality traits, concomitant
anxiety, temperaments, and disorders) have been investigated
(18–21); higher levels of neuroticism have been most consis-
tently associated with a poor treatment outcome (22). A large
and diverse literature on biological factors exists (23–25).
Classic studies of biological predictors have focused on neu-
roendocrine, biochemical, and sleep EEG investigations, with-
out finding any consistent associations with treatment
outcome. More recently, biological investigations using such
contemporary technologies as pharmacogenetics (26,27), neu-
roimaging (28), and quantitative EEG (29) are exciting and
promising approaches for studying predictors of treatment out-
come. Different depressive illness features (e.g., severity, chro-
nicity, recurrence, depressive subtype, and comorbidity) have
also been investigated. The most consistent findings suggest
that depressions characterized by more severe and chronic
symptoms and higher degrees of psychiatric and medical comor-
bidity are less likely to respond well to treatment (13). Finally,
treatment history (i.e., prior antidepressant non-response) has

generally been shown to predict non-response to subsequent
antidepressant treatment trials (1).

The lack of consistent findings across studies may be due to
a variety of methodological issues, including differences in
patient populations, sample sizes, drug treatment (type and
dose), outcome measures, and length of follow-up. In the
STAR*D study, a very large, diverse, and broadly representative
group of depressed patients was systematically treated through
a successive sequence of four treatment steps until they
achieved a satisfactory treatment response (1). During the first
level of STAR*D, all patients were treated with the SRI antide-
pressant citalopram. Patients who were Caucasian, female,
employed, or had higher levels of education or income had
higher remission rates, whereas patients with longer depressive
episodes, more concurrent psychiatric disorders (especially
anxiety disorders or substance use disorders), more general
medical disorders, and lower baseline function and quality of
life had lower remission rates (13).

Duloxetine is a serotonin (5-HT) and norepinephrine (NE)
reuptake inhibitor (SNRI) antidepressant that exhibits rela-
tively comparable affinities for the 5-HT and NE transporters
(30). The efficacy, tolerability, and safety of duloxetine, in
doses ranging from 40 mg/day to 120 mg/day, in the treatment
of MDD have been demonstrated in multiple double-blind,
placebo-controlled clinical trials (31). Because of the relative
paucity of predictor studies investigating non-SRI antidepressant
drugs, the objective of this study was to identify putative
demographic and clinical variables that may predict the antide-
pressant response to duloxetine in an independent and prospec-
tively defined sample of patients with major depression, and to
confirm and extend the findings from previous studies about
predictors of antidepressant treatment response.

METHODS

This was a 12-week, open-label, multicenter trial involving
27 investigative sites. The study protocol was reviewed and
approved by the institutional review board at each site, and all
patients signed informed consent prior to participating in the
study.

The study consisted of three phases: Study Period I (1-week
screening period); Study Period II (1-week duloxetine fixed-
dose treatment period); Study Period III (11-week open-label,
flexible-dose period). After screening, eligible patients were
divided into two groups: a treatment-naïve group (patients who
were not receiving antidepressant treatment at the time of study
entry) and a treatment-switch group (patients who exhibited
suboptimal response or poor tolerability to antidepressant treat-
ment immediately prior to study entry).

Patients in the treatment-naïve group were randomized in
a 1:1 ratio to receive duloxetine 30 mg/day or 60 mg/day for a
1-week initial treatment phase (Study Period II). Patients unable
to tolerate duloxetine during this period were discontinued. At
the end of Study Period II, patients receiving 30 mg/day were
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required to increase their dose to 60 mg/day. During the
remainder of the acute treatment phase (Study Period III), each
patient’s dose could be increased in 30 mg increments (based
on response) from a minimum of 60 mg/day to a maximum of
120 mg/day. The dose could be increased (or decreased
because of side effects) only at scheduled visits, and could be
increased only if the 17-item Hamilton Rating Scale for
Depression (HAMD-17) total score was >7 at the scheduled
visit.

Patients in the treatment-switch group were receiving
citalopram (≤ 40 mg/day), escitalopram (≤ 20 mg/day), fluvox-
amine (≤ 150 mg/day), paroxetine (≤ 40 mg/day), sertraline
(≤150 mg/day), or venlafaxine (≤150 mg/day) at study entry,
which they continued during the screening period. Patients tak-
ing doses above these levels were excluded. Patients taking
fluoxetine within the last 30 days were excluded (because of
the long half-life of the drug and its active metabolites).
Patients who had taken any of these antidepressants and had
discontinued it within one month of the screening visit were
required to wash out from that antidepressant for 21 days. They
were then considered to be untreated and therefore eligible for
the study as part of the treatment-naïve group. At the end of
Study Period I, treatment-switch patients were immediately
switched (without tapering or overlap) from their current medi-
cation to duloxetine 60 mg/day and they were required to
remain on this dose for one week (Study Period II). Patients
unable to tolerate duloxetine during Study Period II were dis-
continued. During Study Period III, the dose could be titrated
in the same way described previously.

Male and female patients (18 years and older) meeting
DSM-IV (32) criteria for MDD, who had a HAMD-17 total
score ≥ 15 and a Clinical Global Impression-Severity of Illness
(CGI-S) score ≥ 4, were eligible.

Exclusion criteria included bipolar disorder, schizophrenia,
or other psychotic disorder; primary and current Axis II disor-
der; serious medical illness; clinically significant laboratory
abnormality; serious suicide risk; treatment with a monoamine
oxidase inhibitor within 14 days; lack of response during the
current episode to two or more adequate antidepressant drugs
(i.e., clinically appropriate dose for at least four weeks); any
anxiety disorder as a primary diagnosis within six months; sub-
stance dependence within six months; or a positive urine drug
screen.

Study assessments included the HAMD-17 (33), the Hamilton
Rating Scale for Anxiety (HAMA) (34), the CGI-S scale (35),
the Visual Analogue Scales (VAS), the Symptom Question-
naire Somatic Subscale (SQSS) (36), the Changes in Sexual
Functioning Questionnaire (CSFQ) (37), and the HAMD-17
Anxiety/Somatization subscale (38). Prior antidepressant treat-
ment was assessed with the Antidepressant Treatment
Response Questionnaire (ATRQ) (39).

Statistical analyses for this study were conducted on data
from all treatment-naïve and treatment-switch patients who had
baseline measurements (from Study Period I) and at least one set
of post-baseline measurements (from Study Period II or III).

The 130 candidate predictor variables (which may predict
treatment outcome) that were examined are grouped into five
broad categories: treatment group variables, demographic vari-
ables, depression-related variables, non-depression psychiatric
variables, and non-psychiatric variables. These candidate pre-
dictor variables are described below. In each category, the val-
ues of the variables are those taken at baseline (from Study
Period I).

Treatment Group Variables

Patients’ treatment group status at the time of enrollment
may complicate the analysis of predictors of treatment out-
come. Treatment was classified as either treatment-naïve or
treatment-switch. Treatment was also examined according to
initial duloxetine dose (switch initial dose 60 mg; naive initial
dose 30 mg; and naive initial dose 60 mg).

Demographic Variables

These include age, age category (less than 50 years old
versus 50 years or greater), gender, and race/ethnicity.

Depression-Related Variables

These include DSM-IV major depression diagnosis (indi-
vidual symptoms); MDD subtype (e.g., seasonal, anxious, mel-
ancholic, atypical); atypical depressive symptoms; melancholic
depressive symptoms; depression history (e.g., patient’s age at
first MDD episode, length of the current MDD episode, number
of previous episodes); HAMD-17 scale (total, subscales, and
individual items); and antidepressant treatment history infor-
mation (from the ATRQ).

Non-Depression Psychiatric Variables

These include the HAMA (total, subscales, and individual
items); HAMD-17 Anxiety/Somatization subscale; anxiety-
related psychiatric co-morbidity; and the number of axis I
historical and secondary conditions (non-depression comorbid-
ities) reported at baseline.

Non-Psychiatric Variables

These include body mass index (BMI); sustained hyperten-
sion at baseline; menopausal status based on age for females
(premenopausal < 45 years old; perimenopausal 45–55 years
old; postmenopausal > 55 years old); sexual functioning
(CSFQ); physical pain (VAS); physical symptom burden
(SQSS); and the number of axis III historical and secondary
conditions reported at baseline.
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The effect of candidate predictor variables was examined on
outcomes related to depression that were continuous, categori-
cal and time to event. The first type was continuous, for exam-
ple, HAMD-17 total score and the HAMD-17 percent change
from baseline to endpoint, and were analyzed using general
linear models statistical procedures. The second type was cate-
gorical (binary), for example, remission (HAMD-17 = 7 at
endpoint) and response (= 50% reduction in HAMD-17 from
baseline to endpoint rates) and were analyzed using logistic
regression procedures. The third type was time to response,
which was defined as the number of days from initiation of
duloxetine to the first date that the HAMD-17 total score
was reduced to less than 50% and was analyzed using log-rank
procedures.

The effects of candidate predictor variables on continuous,
categorical and time to response treatment outcomes were
assessed using one of seven statistical models. For the initial
set of data analyses, the statistical models and procedures were
applied to the entire group of patients. The first statistical anal-
ysis (Model I) examined the effect of candidate predictors for
the entire patient population in the absence of therapy group
(treatment-naïve or treatment-switch) and dose group (60 mg
switch; 30 mg naïve; 60 mg naïve) terms. The second analysis
(Model II) included a therapy term (naïve or switch) and a
therapy-by-predictor covariate term. The third analysis (Model
III) included a dose term (60 mg switch; 30 mg naïve; 60 mg
naïve) and a dose-by-predictor covariate term.

For the next set of data analyses, the statistical models and
procedures were applied to specific subgroups of patients.
These statistical analyses examined the effect of candidate
predictors for treatment-naïve patients (Model IV), treatment-
switch patients (Model V), 30-mg treatment-naïve patients
(Model VI), and 60-mg treatment-naïve patients (Model VII).
The statistical analyses for the HAMD-17 percent change
included only a term for percent change (without using the
HAMD-17 baseline score as a covariate). The analyses for the
raw HAMD-17 score at endpoint included a term for the raw
score and the baseline HAMD-17 raw score value as a covariate.

The focus of these statistical analyses was to rank the
strength in predicting outcome of several baseline variables for
this SNRI study. A notable effect for any of the particular pre-
dictor and outcome combinations above was arbitrarily defined
as an effect with a p-value of less than a cutoff of 0.05. The
predictive index for a particular candidate predictor variable
was defined as the percent of all analyses conducted that
showed a notable main effect for the candidate predictor vari-
able. A cutoff of 0.05 was used since it is familiar, but it is
arbitrarily. Another cutoff level, for example a lower value to
correct ostensibly for multiple testing, would admittedly have
produced a different predictive index for the baseline variables.
However, it would have nevertheless provided a similar ranking
among the baseline variables in terms of their predictive
strength for this study. Because the focus was only to rank vari-
ables among themselves, which is not susceptible to a type I
error, and the focus was not to draw a confirmatory conclusion

to a generalized population of depressed patients, which would
be susceptible to a type I error, a correction to protect for
multiple testing would not be valuable in this situation. Those
baseline candidate predictive variables with at least a 20%
predictive index were considered putative predictor variables.

RESULTS

There were 249 patients who entered the acute treatment
phase (Study Period III) of the study. One hundred and
seventy-seven patients completed Study Period III; 72 patients
dropped out during this phase. There were 112 patients in the
treatment-switch group; 29 patients (26%) dropped out during
Study Period III (seven because of adverse events, 22 for lack
of efficacy or other reasons). There were 67 patients in the
treatment-naïve 30 mg group; 21 (31%) dropped out (9 for
adverse events, 12 for lack of efficacy or other reasons). There
were 70 patients in the treatment-naïve 60 mg group; 22 (31%)
dropped out (13 for adverse events, 9 for lack of efficacy or
other reasons). The relative proportion of patients dropping out
because of adverse events was higher in both treatment-naïve
groups compared to the treatment-switch group. The baseline
clinical and demographic characteristics of these 2 groups of
subjects and the main treatment outcome results from this
study have been published (40).

Table 1 shows demographics and baseline clinical charac-
teristics for both the treatment-naïve and treatment-switch
groups. There was a significant difference in the percentage of

Table 1 Demographic and Baseline Characteristics

Demographic or Baseline 
Characteristic

Naïve 
Duloxetine 
30 mgs 
(n = 67)

Naïve 
Duloxetine 
60 mgs 
(n = 70)

Switch 
Duloxetine 
60 mgs 
(n = 112)

p-
Value

Age, y, mean (std) 42.3 (13.5) 42.0 (12.6) 44.5 (10.4) .139
Height, cm, mean (std) 169.7 (10.4)a 170.1 (8.8)b 165.5 (11.4)d .026
Weight, kg, mean (std) 79.5 (20.7)a 82.6 (21.1) 79.9 (19.3) .679
CGI-S, mean (std) 2.4 (1.4) 2.3 (1.3)c 2.3 (1.3)d .876
HAMA Total, mean (std) 8.3 (6.9) 8.3 (6.5)c 8.3 (6.4)d .987
HAMD Total, mean (std) 8.7 (7.1) 9.2 (7.4)c 9.0 (7.5)d .970
VAS Overall, mean (std) 17.6 (24.8) 17.2 (24.8)c 15.1 (21.3)e .757
Gender .008
Females, n (%) 38 (56.7) 44 (62.9) 87 (77.7)
Ethnicity, n (%) .523
African American 3 (4.5) 5 (7.1) 8 (7.1)
Caucasian 59 (88.1) 59 (84.3) 95 (84.8)
Hispanic 5 (7.5) 4 (5.7) 8 (7.1)

an = 66
bn = 69
cn = 65
dn = 110
en = 109
Abbreviations: std = standard deviation; CGI-S = Clinical Global Impression-
Severity of Illness; HAMA = Hamilton Rating Scale for Anxiety; HAMD =
Hamilton Rating Scale for Depression; VAS = Visual Analogue Scales.
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females among the treatment-switch, treatment-naïve 60 mg,
and treatment-naïve 30 mg groups (87/112 [77.7%] vs. 44/70
[62.9%] vs. 38/67 [56.7%]; p = .008). Patients in the treatment-
switch group reported significantly more pain (had higher
scores) on the abdominal pain component of the VAS than did
the patients in the treatment-naïve 30 mg group (16.8 ± 2.4 vs.
7.1 ± 1.5, respectively; p = .002). In addition, the treatment-
switch patients reported significantly more pain on the VAS
shoulder pain component compared to treatment-naïve 60 mg
patients (20.2 ± 2.7 vs. 11.2 ± 2.5, respectively; p = .012).
There was also a significant difference in height among the
treatment-switch, treatment-naïve 60 mg, and treatment-naïve
30 mg groups. However, height might have little impact on
response. There were no significant baseline differences in any
other demographic or clinical variables at baseline.

As described in the Methods section, multiple assessments
of predictive index were conducted on each of the candidate
predictor variables. Table 2 lists candidate predictor variables
with an overall predictive index of at least 10%. The table lists
the overall predictive index of these candidate predictor vari-
ables in descending order (last 3 columns of the table), and the
predictive indices of each variable for raw HAMD-17 total
scores (first 3 columns of the table), percent HAMD-17 change
from baseline to endpoint (second 3 columns of the table),
response/remission (third 3 columns of the table), and time to
response or remission (fourth 3 columns of the table). The
number of days of treatment with duloxetine had the highest
overall predictive index (64.3%), but would not be considered
a valid candidate predictor variable because it is not a simple
baseline variable and merely reflects the duration of treatment
(a longer duration of treatment would be expected to be highly
associated with a good treatment outcome).

As shown in Table 2, there are 11 baseline candidate predictive
variables that meet the criteria for putative predictor variable
status (i.e., they have at least an overall predictive index of
20% based on our analyses). These 11 candidate predictive
variables have a putative predictive index and are associated
with higher raw HAMD-17 scores at endpoint. Four are
depression-related variables: the HAMD-17 total score, dura-
tion of the current MDD episode, leaden paralysis (an atypical
depressive symptom), and fatigue (a DSM-IV depression crite-
rion symptom). Five are non-depression psychiatric variables:
the HAMA total score, HAMA item 2 (tension symptoms
of anxiety), HAMA item 8 (somatic sensory symptoms of
anxiety), the HAMD-17 Anxiety/Somatization subscale, and
anxiety-related comorbid conditions. Two are non-psychiatric
variables: overall pain and pain while awake from the VAS.
Nine of these 11 candidate predictive variables have a putative
predictive index and are associated with lower HAMD-17 per-
cent changes from baseline to endpoint; the two that were not
associated with this treatment outcome were the HAMD-17
total score and duration of current MDD episode.

Among these 11 candidate predictive variables, 9 have a
putative predictive index (at least 20%) and are associated with
lower rates of response/remission. Three are depression-related

variables: the HAMD-17 total score, duration of the current
MDD episode, and leaden paralysis. Four are non-depression
psychiatric variables: the HAMA total score, HAMA item 2,
HAMA item 8, and the HAMD-17 Anxiety/Somatization
subscale. Two are non-psychiatric variables: overall pain and
pain while awake from the VAS. The two candidate predictor
variables that were not associated with lower rates of response/
remission were fatigue and anxiety-related comorbid conditions.

Among these 11 candidate predictive variables, 5 have a
putative predictive index (at least 20%) and are associated with
longer times to response/remission. Three are depression-
related variables: the HAMD-17 total score, duration of the
current MDD episode, and fatigue. Two are non-depression
psychiatric variables: the HAMA total score and HAMA
Question #8 (somatic sensory symptoms of anxiety).

DISCUSSION

The results from our study demonstrate that 11 candidate
predictive variables had significant predictive indices and were
associated with a relatively poorer treatment outcome with
duloxetine among patients with major depression. Four of the
variables were related to more severe depression: the HAMD-
17 total score, the duration of the current MDD episode,
the atypical depressive symptom of leaden paralysis, and the
DSM-IV depression symptom of fatigue. Five variables were
related to higher anxiety: the HAMA total score, the tension and
somatic sensory anxiety items from the HAMA, the Anxiety/
Somatization subscale items from the HAMD-17, and the pres-
ence of anxiety-related comorbid conditions. The two final
variables were greater overall pain and pain while awake as
measured on the VAS.

Our results highlight the clinical relevance of more severe
and/or persistent levels of depression (41), and they confirm
the findings from other studies that such patients may respond
less well or take longer to respond to pharmacotherapy (42,43).
Psychiatric comorbidity (e.g., anxiety and substance use
disorders) and medical comorbidity influence the severity and
morbidity of major depression (44–46). Our results (that high
levels of anxiety symptoms, concurrent anxiety disorders, and
physical pain were associated with a reduced response to
duloxetine) are consistent with other studies demonstrating that
patients with concurrent anxiety disorders, medical comorbidity,
and high levels of somatic symptoms respond less well to treat-
ment (13,47,48). However, they are not consistent with the
findings of a separate analysis in this database which had
shown that remission and response rates at endpoint were simi-
lar between anxious and non-anxious depressive groups, and
that anxious depressives had a significantly shorter median
time to response (49).

There are two analytical reasons that explain this difference.
Firstly, in the study by Fava and colleagues (49), the logistic
regression used included patient type (Naïve or Switch) and a
covariate term for the anxious/non-anxious group. This grouping



214 R.H. HOWLAND ET AL.

Annals of Clinical Psychiatry vol. 20 no. 4 2008

Table 2 Candidate Predictors with Overall Predictive Index of at least 10%

Outcome Percent Change Response/Remission
Time to Response or 
Remission

Overall

Candidate Predictor Notablea Totala Percent Notablea Totala Percent Notablea Totala Percent Notablea Totala Percent Notablea Totala Percent

HAMA item 8 17 35 (48.6) 15 35 (42.9) 8 14 (57.1) 3 14 (21.4) 43 98 (43.9)
HAMA Total 20 35 (57.1) 9 35 (25.7) 11 14 (78.6) 3 14 (21.4) 43 98 (43.9)
Visual Analogue 

Scale - Overall
17 35 (48.6) 14 35 (40.0) 6 14 (42.9) 1 14 (7.1) 38 98 (38.8)

MIMI - Leaden 
Paralysis

14 35 (40.0) 11 35 (31.4) 6 14 (42.9) 0 14 (0.0) 31 98 (31.6)

HAMA item 2 10 35 (28.6) 13 35 (37.1) 5 14 (35.7) 1 14 (7.1) 29 98 (29.6)
Anxiety Related 

Co-morbidity
15 35 (42.9) 13 35 (37.1) 0 14 (0.0) 0 14 (0.0) 28 98 (28.6)

HAMD Anxiety 
Somatization Total

15 35 (42.9) 9 35 (25.7) 4 14 (28.6) 0 14 (0.0) 28 98 (28.6)

HAMD Total Score 
(items 1–17)

17 35 (48.6) 2 35 (5.7) 6 14 (42.9) 3 14 (21.4) 28 98 (28.6)

Visual Analogue Scale 
–Pain while Awake

9 35 (25.7) 8 35 (22.9) 11 14 (78.6) 0 14 (0.0) 28 98 (28.6)

Fatigue DSM-IV 
Question A6

9 35 (25.7) 11 35 (31.4) 0 14 (0.0) 5 14 (35.7) 25 98 (25.5)

Duration of Current 
MDD Episode

8 35 (22.9) 4 35 (11.4) 9 14 (64.3) 3 14 (21.4) 24 98 (24.5)

Visual Analogue Scale 
–Stomach ache

7 35 (20.0) 7 35 (20.0) 0 14 (0.0) 5 14 (35.7) 19 98 (19.4)

HAMA item 7 2 35 (5.7) 3 35 (8.6) 10 14 (71.4) 3 14 (21.4) 18 98 (18.4)
HAMD10:Anxiety/

Psychic
11 35 (31.4) 5 35 (14.3) 0 14 (0.0) 0 14 (0.0) 16 98 (16.3)

HAMD Retardation 
Total

4 35 (11.4) 4 35 (11.4) 5 14 (35.7) 3 14 (21.4) 16 98 (16.3)

HAMD12:Somatic 
Symptoms/Gastro

5 35 (14.3) 0 35 (0.0) 0 14 (0.0) 10 14 (71.4) 15 98 (15.3)

Visual Analogue 
Scale – Daily

3 35 (8.6) 4 35 (11.4) 3 14 (21.4) 4 14 (28.6) 14 98 (14.3)

Visual Analogue Scale 
–Shoulder pain

5 35 (14.3) 5 35 (14.3) 4 14 (28.6) 0 14 (0.0) 14 98 (14.3)

Depressed Mood 
DSM-IV 
Question A1

4 34 (11.8) 8 34 (23.5) 0 14 (0.0) 1 13 (7.7) 13 95 (13.7)

Insomnia DSM-IV 
Question A4

5 35 (14.3) 7 35 (20.0) 1 14 (7.1) 0 14 (0.0) 13 98 (13.3)

Patient Age At First 
MDD Episode

4 35 (11.4) 3 35 (8.6) 5 14 (35.7) 0 14 (0.0) 12 98 (12.2)

Duration of Last 
MDD Episode 
(Weeks)

5 35 (14.3) 0 35 (0.0) 6 14 (42.9) 1 14 (7.1) 12 98 (12.2)

MINI - Psychomotor 
Retardation

0 35 (0.0) 6 35 (17.1) 6 14 (42.9) 0 14 (0.0) 12 98 (12.2)

HAMD05:Insomia 
Middle

5 35 (14.3) 3 35 (8.6) 3 14 (21.4) 0 14 (0.0) 11 98 (11.2)

HAMDSS5T: 
Subscale 5 Total

2 35 (5.7) 0 35 (0.0) 5 14 (35.7) 4 14 (28.6) 11 98 (11.2)

SQSS - Total 4 35 (11.4) 7 35 (20.0) 0 14 (0.0) 0 14 (0.0) 11 98 (11.2)
Loss of Pleasure 

DSM-IV 
Question A2

2 20 (10.0) 4 20 (20.0) 0 8 (0.0) 0 8 (0.0) 6 56 (10.7)

HAMA item 11 2 35 (5.7) 3 35 (8.6) 0 14 (0.0) 5 14 (35.7) 10 98 (10.2)

atotal = total number of analyses conducted.
bnotable = number of analyses for which p < .05.
Abbreviations: HAMA = Hamilton Rating Scale for Anxiety; MINI = Mini International Psychiatric Interview; HAMD = Hamilton Rating Scale for Depression;
DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; MDD = major depressive disorder; SQSS = Symptom Questionnaire Somatic
Subscale.
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is derived from the dichotomization of the HDRS sub-factor
for Anxiety and Somatization in those analyses of remission
and response rates at endpoint (p = .458 and p = .413, respec-
tively). In the current manuscript, to improve statistical power,
the HDRS Anxiety and Somatization sub-factor was not
dichotomized and we used response and remission at any time,
which increased rates by about 10% compared to those at end-
point. In addition, the continuous covariate of HAMA total in
these data outperformed the continuous covariate HDRS sub-
factor for Anxiety and Somatization for its ability to explain
improvement in depressive symptoms at any time. Importantly,
it is not exceptional to find conflicting conclusions within the
same database about the predictive index of anxiety based on
different psychiatric instruments. In STAR*D, depressive anx-
iety is a significant predictor for QIDS but not for HRDS (49).
Our findings therefore support the notion that more severe,
chronic, and complicated depressions have a less robust
response to treatment.

That leaden paralysis and fatigue may be associated with a
poorer treatment outcome is not easy to explain and may repre-
sent a spurious finding. One of the more consistent findings in
the literature, however, is that atypical depression (characterized
in part by leaden paralysis and fatigue) is relatively less
responsive to TCAs than to MAOIs (50). In consideration of
the putative similarities and differences in the pharmacology
and mechanism of action of the SNRI duloxetine compared to
TCA and MAOI drugs, it would be of interest to investigate the
relative effectiveness of these different antidepressant drugs in a
larger study of patients diagnosed with atypical depression (51).

Some studies have suggested that age, gender, and race/
ethnicity may be important moderator factors (52,53) that
influence treatment outcome (13,54). Our study did not find
any significant association between these variables and treat-
ment outcome. In our sample, we examined age both as a con-
tinuous variable as well as a categorical variable (comparing
those younger than 50 years with those older than 50 years).
Menopausal status may also be associated with treatment out-
come (55). We examined the potential effect of menopausal
status in women indirectly by using age as a proxy (premeno-
pausal < 45 years; postmenopausal > 55 years), but found no
significant association. These results confirm the findings from
previous studies on age and gender with duloxetine (16,56,57).
These results are also similar to the findings from studies on
age, gender, and menopause with the SNRI venlafaxine (58).
Unfortunately, our study did not collect data to know the actual
menopausal status of our patients.

Our study had several strengths. The sample size was larger
than many previously published studies of antidepressant pre-
dictors. Multiple clinical variables in several different domains
were assessed prospectively and were collected using standard
measures. Several different dependent treatment outcome vari-
ables were investigated. Different statistical models were
applied to the data set, depending on the treatment outcome
variables, candidate predictor variables, and subgroups of
the patient sample. Duloxetine treatment during the acute phase

was vigorous (using doses ranging from 60 mg/day to 120 mg/
day and optimized according to regular periodic HAMD-17
assessments), lessening the chance that patients would be less
responsive because of under-treatment. Also, patients initially
intolerant to duloxetine (during Study Period II) were
excluded, decreasing the likelihood that patients later would
be under-treated because of medication intolerance. Hence, the
reduced treatment response in our patients cannot be clearly
attributed to under-treatment with duloxetine. This enhances
the validity of our findings that our predictor variables were
moderating the reduced response to duloxetine.

This study is unique in investigating a novel SNRI antide-
pressant. Most previous studies of predictors have investigated
other antidepressant drug classes (i.e., TCAs, MAOIs, and
SRIs). Our findings therefore fill an important “niche” in the
literature on predictors of treatment outcome, and they will
complement the findings from other studies investigating dif-
ferent antidepressant drugs. In STAR*D, for example, patients
having an unsatisfactory response to citalopram at the end of
level 1 could move to level 2 treatment, which involved either
switching medications (to bupropion, sertraline, or venlafaxine)
or augmenting with a second medication (by adding bupropion
or buspirone to citalopram). Because our study included a sub-
group of patients with an unsatisfactory response to an SRI, it
will be of particular interest to compare and contrast our results
with the predictors of outcome at level 2 when this type of data
analysis are reported from STAR*D (43,59).

One limitation of our study was the lack of a placebo con-
trol, which would have been useful for a comparison of treat-
ment outcomes and comparing predictors of treatment outcome
(2,60). Another limitation is that more specific and comprehen-
sive psychosocial functioning and quality of life data were not
collected. These factors have been found to influence treatment
outcome (9,13,15). In addition, this study had 27 sites and our
analysis did not adjust for variability among the sites in assess-
ments. Also, similar to most clinical trials, some of the inclusion
and exclusion criteria of the study may have biased the sample
and limited the generalizability of our findings.

Future studies investigating predictors of treatment outcome
are necessary and warranted (2,4,61). Such studies should be
broadly inclusive of all types of patients with depression to
make the findings meaningful and generalizable (13). They
should include assessments of multiple domains (demographic,
psychosocial, clinical, and biological) with a large enough
sample size to identify relevant and significant predictors. Of
particular interest would be studies directly comparing antide-
pressant drugs with different mechanisms of action, to better
identify and characterize predictors of treatment response that
would be clinically useful for practitioners.
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