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Objective Attempts have been made to find appropriate drug regimens to treat binge eating disorder (BED). Several reports have examined
the use of selective serotonin reuptake inhibitors (SSRIs) or mood stabilizers; both serotonin and noradrenalin reuptake inhibitors (SNRIs)
have been reported to be useful for binge eating, but the available data are limited. We evaluated the efficacy of duloxetine, an SNRI, in 45
obese patients who reported binge eating.
Methods Forty-five patients with BED or binge eating with sub-threshold symptoms (s-BED) with high eating impulsivity, received
duloxetine 60–120mg/day for 12 weeks.
Results A significant reduction in number of binges/week was observed in BED patients; statistical analyses performed on thewhole sample
revealed significant reductions in scores on the binge eating scale (BES) and the Beck depression inventory (BDI), weight, body mass index
(BMI), clinical global impression, and the bulimia scale of the eating disorder inventory-2. The reduction in BES and BDI scores was not
statistically different between BED and s-BED subjects.
Conclusions Although preliminary, results from this open trial suggest that duloxetine may be a successful option to reduce binge eating
and depressive symptoms in both obese BED and s-BED outpatients. Copyright # 2009 John Wiley & Sons, Ltd.
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INTRODUCTION

Binge eating disorder (BED) (APA, 2000) is a diagnostic
category of eating disorder, included as a provisional
diagnosis in the DSM IV-TR appendix to account for
persons who engage in recurrent, uncontrollable, and
distressing binge eating without the inappropriate
compensatory weight-loss behaviors typical of bulimia
nervosa and anorexia nervosa (Appolinario and
McElroy, 2004). Because of its frequent co-occurrence
with being overweight or with obesity, BED is an
important public health issue (Holt, 2005). Moreover,
BED often shows comorbidities with other Axis-I
diagnoses (Appolinario andMcElroy, 2004), especially
major depression (Fontenelle et al., 2003).
Treatment of BED addresses the eating behaviors

(binges and preoccupation concerning food), body
weight (obesity), and associated psychopathology (not
only depressive symptoms and mood disorders, but
also impulsivity, anxiety disorders, and substance use
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disorders) (Zhu and Walsh, 2002). In fact, BED shares
common features with other eating disorders, especi-
ally with bulimia nervosa (Fichter et al., 2008). Thus,
treatments proposed for BED are commonly similar to
those used with bulimic subjects. Moreover, BED,
obesity, and mood disorders are often treated with the
same drugs (Devlin et al., 2001).
The APA (2000) guidelines and the NICE (2004)

guidelines for BED suggest combined treatment, with
psychopharmacological, psychosocial, and nutritional
interventions. Pharmacotherapy with antidepressant
drugs, such as selective serotonin reuptake inhibitors
(SSRIs), leads to reduced binge eating but probably has
limited effects on weight (Reas and Grilo, 2008). Treat-
ment with sibutramine, an appetite suppressant (Appo-
linario et al., 2003), or with anticonvulsant drugs, such as
topiramate (McElroy et al., 2003), have shown encoura-
ging results to reducing bodyweight and binges (Reas and
Grilo, 2008). To date, there have been few studies
concerning the treatment of BED with other anti-
depressant drugs, such as serotonin and noradrenalin
reuptake inhibitors (SNRIs). Venlafaxine was reported
to be effective in the treatment of BED (Malhotra et al.,
2002), probably in a similar way to SSRIs and TCAs
(McElroy et al., 2003; Laederach-Hofmann et al.,
Received 7 November 2008

Accepted 29 April 2009



484 p. leombruni ET AL.
1999). In addition to blocking reuptake of serotonin, as
with SSRIs, the SNRIs also inhibit the reuptake of
noradrenalin. The inhibition of both serotonin and
noradrenalin reuptake is a characteristic shared by
venlafaxine and the antiobesity drug sibutramine.
Duloxetine is another SNRI, recently approved for

the treatment of major depressive disorder (Gupta
et al., 2007), that leads to improvements in both emo-
tional and painful symptoms of depression (Perahia
et al., 2008). It also seems to be helpful in the treatment
of generalized anxiety disorder (GAD) (Davidson
et al., 2008) and obsessive compulsive disorder (OCD)
(Dell’osso et al., 2008). Some studies (Perroud et al.,
2008; Ji et al., 2008) have suggested the efficacy of
duloxetine in the treatment of nicotine withdrawal and
alcohol binge drinking. Hazen and Fava (2006) success-
fully used this drug with a resistant bulimic subject.
Bernardi and Pallanti (2008) used duloxetine in the
treatment of a subject with BED; however, to our
knowledge, no other study has investigated the efficacy
of duloxetine in BED.
The aim of this study was to test the efficacy of

duloxetine over a period of 3 months in obese binge
eating subjects who satisfied the full criteria for BED
(APA, 2000) and in subjects with sub-threshold binge
eating (s-BED)(Guerdjikova and McElroy, 2009) but
high eating impulsivity. We focused our attention on
eating pathology as the primary outcome (number of
binges per week and scores on the binge eating scale
(BES)). Secondary outcomes were effect on weight,
body mass index (BMI), depressive psychopathology
(BDI score), and clinical global impression-severity
(CGI-S).

METHODS

Subjects

The study was conducted at the outpatient service of
the Eating Disorders Pilot Centre of the Psychiatric
Clinic of the University of Turin.
Inclusion criteria were: (1) primary obesity, defined

as having a BMI� 28 kg/m2 for females and� 30 kg/
m2 for males; (2) a DSM-IV-TR diagnosis of BED or
Eating Disorder NOS, with significant binge eating
and/or frequent grazing without compensatory beha-
viors (s-BED); (3) a score on the BES above 17 at the
assessment phase; and (4) age between 18 and 65 years.
Exclusion criteria were: (1) a comorbid full-syndrome

Axis-I disorder other than depression (psychosis, mania,
organic dementia, alcohol or other drug abuse, suicide
risk); (2) clinically unstable medical illness; (3) preg-
nancy and lactation; (4) arterial hypertension insufficiently
Copyright # 2009 John Wiley & Sons, Ltd.
controlled with drug therapy; (5) concurrent use of
digitalis or presence of sinus arrhythmia; (6) receiving
dietary counseling; (7) taking psychotropic medi-
cations or other drugs, such as appetite suppressants, at
the time of inclusion in the study.
We adopted these selection criteria so as to exclude

obesity secondary to endocrinologic or metabolic
disorders and users of appetite suppressants, and to not
exclude subjects with sub-threshold forms of BED.
All patients signed approved informed consent forms

after the study procedures were fully explained.
Institutional ethical committee approval has been
obtained.

Study design

This was a preliminary 12 week open-label study
designed to assess the efficacy of duloxetine in BED
and s-BED obese patients on binge eating and eating
attitudes and on co-occurring depressive comorbidity.
Patients initially underwent a psychiatric assess-

ment. The investigators performed a semi-structured
diagnostic interview, including number of binges/
week, andmeasured theweight and BMI of patients. At
the same time, the following self-report instruments to
assess the severity of depression, anxiety, and eating
disorder were administered: the Beck Depression
Inventory (BDI) scale, the BES, and Eating Disorder
Inventory 2 (EDI-2). Then, patients were assessed
every 4 weeks for 12 weeks.
After completing the screening evaluation, subjects

received duloxetine at a dose of 60mg/day each
evening or morning. If after 4 weeks there was no
response, the dose was increased to a maximum of
120mg/day. If a patient did not tolerate a given dose,
the dose was decreased to one that was tolerable. At
each visit, we assessed the number of binges/month
since last visit, medication dose, medication compli-
ance, weight, blood pressure, cardiac rate, side effects.
Negative mood was assessed with BDI and eating
disturbances were assessed using BES and EDI-2.

Efficacy measures

The primary efficacy measures were the number of
binge eating episodes (binge frequency) during the
month before each visit and the BES score. A binge
was defined according to DSM-IV-TR criteria. Binges
were assessed by clinical interview and review of
patient take-home diaries, in which patients recorded
binges, duration of binges, and food consumed during
binges (so that binges could be confirmed by the
investigator).
Hum. Psychopharmacol Clin Exp 2009; 24: 483–488.
DOI: 10.1002/hup



Table 1. Characteristics of subjects who completed and those who
dropped out

Completed study Dropped out t p

N 31 14 — —
BES 27.9 (SD 8.2) 30.7 (SD 8.3) �1.6 0.29
BDI 15.0 (SD 6.9) 15.7 (SD 5.1) �0.3 0.75
EDI-2 BU 7.6 (SD 4.00) 8.3 (SD 4.3) �0.4 0.64
Binges/week 1.6 (SD 2.1) 2.3 (SD 2.5) �1.0 0.31
Weight (Kg) 99.8 (SD 18.5) 106.6 (SD 16.1) �1.1 0.24
Age (years) 43.6 (SD 12.9) 39.36 (SD 9.7) 1.0 0.28
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Binge eating scale (BES). BES is a self-administered
questionnaire consisting of 18 items specifically
designed for the assessment of eating behaviors and
psychological features related to binge eating in obese
patients (Gormally et al., 1982). The questionnaire has
been validated in a number of studies and can be used
for recording repeated measures to investigate
responses to treatment. A cut-off score of 17 can be
used for screening for BED in obese patients (Ricca
et al., 2001).

Eating disorder inventory (EDI-2). EDI-2 (Garner
et al., 1983) is a self-administered 91-item inventory
that investigates eating behaviors and attitudes and
personality traits common to subjects with eating
disorders. It consists of eight subscales and three
provisional subscales.

Body mass index (BMI). The BMI, an index of body
mass (kg/m2), is related to the nutritional state of the
subject. Subjects between 27 and 30 BMI scores are
considered overweight. Subjects with BMIs over 30 are
considered obese. BMI is considered one of the most
important markers of obesity that it is correlated with
higher mortality by all causes (Adams et al., 2006;
McGee and Diverse Populations Collaboration, 2005).

Beck depression inventory (BDI). The BDI (Beck and
Steer, 1987) is a self-report questionnaire with 13 items
commonly used to assess the severity of symptoms of
depression. The version used in this study showed
reliability and internal consistency similar to the
original 21-item version (Groth-Marnat, 1990).

Clinical global impression-severity (CGI-S). The
CGI-S is a 7-point scale that we used to evaluate the
severity of the eating disturbance.
Finally, in order to minimize inter-rater reliability we

conducted weekly training for the testers.

Statistical analyses

All data analyses were performed using the Statistical
Package for Social Sciences 12.1 (SPSS 12.1). First,
we investigated whether there were substantial
differences between BED and s-BED patients at
baseline for the variables considered, using t-tests
for continuous variables, after testing for a normal
distribution, and the x2 test for categorical ones. We
also used the x2 test to assess the characteristics of
patients who failed to complete the study period as
compared with those who completed. Then, we used
the Wilcoxon signed-rank test to compare the body
Copyright # 2009 John Wiley & Sons, Ltd.
weight and the number of binges before and after the
treatment. Using the general linear model (GLM), we
compared the scores of BES and BDI scales before and
after treatment, assessing the presence of a possible
interaction between BED full-criteria diagnosis and
modifications in outcome measures.
To avoid systematic bias due to drop-out, we also

performed an intention-to-treat analysis to confirm the
results obtained using the last observation carried
forward for patients who did not complete the study
period.

RESULTS

Forty-five obese outpatients were recruited (43 females,
2 males) from 185 overweight patients who applied
consecutively to our Eating Disorders Pilot Centre in
the period between November 2006 and June 2007.
BED was diagnosed according to DSM IV-TR

guidelines (APA, 2000), with a semi-structured inter-
view, conducted by a trained clinician; 22 (48.9%) of
the patients met the DSM-IV-TR criteria (APA, 2000)
for BED (BED group) and 23 (51.1%) did not and were
therefore considered s-BED. All the s-BED subjects
showed a baseline BES score higher than 17. Twelve
patients were diagnosed with comorbid major depress-
ive disorder (26% of the sample), whereas 18 (40%)
were diagnosed with comorbid depressive disorder
NOS.
Study participants displayed a mean of 1.8� 2.2binges/

week; their mean weight was 101.9� 17.9 kg; mean
BES and BDI scores were 28.8� 8.2 and 15.7� 6.4,
respectively.
Fourteen patients (31% of the sample) did not

complete the 12 weeks of treatment and failed to attend
subsequent control visits. Six patients had their
duloxetine dose titrated to 120mg/day because of a
lack of response at 60mg/day. No patients withdrew
from the study because of side effects.
A summary of relevant data for those who did and

did not complete the study period is shown in Table 1.
Hum. Psychopharmacol Clin Exp 2009; 24: 483–488.
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Outcome measures

Differences at baseline between BED and s-BED
patients. Patients who fulfilled the criteria for a BED
diagnosis displayed significantly higher BES scores
than those who did not (t¼�4.1, p< 0.001; CI¼
�13.0; �4.5), while BDI scores were not significantly
different (t¼�0.9, p¼ 0.33; CI¼�5.7; 1.9).
Patients who did not complete the study period

showed no significant differences at baseline in any
primary or secondary outcome measure as compared
with those who completed. The proportion of BED and
s-BED subjects between completers and not com-
pleters was not statistically different.

Primary outcome measures. We studied changes in
the number of binges between baseline and week 12.
There was a significant reduction in number of binges
for BED subjects (who had more than two binges/week
at baseline) (Z¼�2.7; p¼ 0.005). The analysis
conducted with the GLM on the whole sample showed
statistically significant differences in BES scores
(p¼ 0.001) as well (Table 2).

Secondary outcome measures. The t-tests performed
on the whole sample revealed a significant reduction in
weight (p¼ 0.05), BDI score (p¼ 0.001), and the
bulimia score on EDI-2 (p¼ 0.009; Table 2). An
analysis with the Wilcoxon signed rank test on all
patients revealed a significant reduction in BMI and
CGI-S during the study period (BMI: Z¼�2.3,
p¼ 0.01; CGI-S: Z¼�3.2, p¼ 0.01).
The interaction between time and group factors (with

or without a full-criteria BED diagnosis) was tested for
BES and BDI scores with GLM analysis; the results did
not show a significant interaction, suggesting a similar
improvement in BES and BDI scores for BED and s-
BED subjects. Results are shown in Table 2.
Table 2. Efficacy of duloxetine on BES, BDI, and binges controlling for diagn

Baseline Week 12

BES s-BED 24.8� 7.4 19.6� 10.8
BED 32.2� 7.5 22.4� 11.4

WEIGHT s-BED 103.4� 19.4 100.7� 18.0
BED 96.7� 16.2 95.5� 18.1

BDI s-BED 14.2� 7.6 10.3� 9.0
BED 16.0� 6.0 12.4� 7.6

EDI-2 BU s-BED 7.3� 3.8 4.1� 3.7
BED 8.4� 4.1 6.6� 4.5

Effect size was assessed by means of the partial h2 (x) test

Copyright # 2009 John Wiley & Sons, Ltd.
Because a significant number of patients did not
complete the study (14 patients, 31% of the sample), an
intent-to-treat analysis with the last observation carried
forward was undertaken, taking into account the main
outcome variables. The analysis confirmed a signifi-
cant reduction in BES, number of binges, BDI scores,
weight, and BMI, as well as in CGI-S among these
subjects (Table 3).
Duloxetine was generally well tolerated. The most

frequently reported side effects were nausea and
insomnia (20% of the sample), which disappeared after
the first weeks of treatment. Three subjects showed a
mildly higher blood pressure at week 8.
Fourteen patients did not complete the trial and

dropped out before week 12 (31%), which is in
accordance with typical drop-out rates in the pharma-
cotherapy of BED, especially with second-generation
antidepressants (Appolinario and McElroy, 2004;
Bulik et al., 2007; Grilo et al., 2005; McElroy et al.,
2003).

DISCUSSION

This pilot study suggests the efficacy of duloxetine in
improving not only some psychopathologic aspects of
binge eating but also comorbid depressive symptoma-
tology, in BED and s-BED patients. s-BED patients
were defined as those who engaged in binge eating
without fulfilling all diagnostic requirements for BED
(Guerdjikova and McElroy, 2009).
The statistical analysis was conducted on an

intention-to-treat basis with the last observation carried
forward, which can be considered a conservative measure
of the efficacy of drug treatment. The inferential
analysis of differences between full-criteria BED
patients and s-BED patients, conducted using a t-test,
showed a statistically significant difference in BES
scores but not in BDI scores at baseline. Indeed, the
BES scores of the BED group were significantly higher
osis (BED/s-BED)

GLM time effect
GLM time� group

effect

F p F p

27.15 0.001 x¼ 0.48 2.49 0.12

4.14 0.05 x¼ 0.11 0.61 0.44

14.6 0.001 x¼ 0.336 0.01 0.89

7.8 0.009 x¼ 0.225 0.64 0.43

Hum. Psychopharmacol Clin Exp 2009; 24: 483–488.
DOI: 10.1002/hup



Table 3. Changes between baseline and week 12, intent-to-treat

Mean baseline Mean week 12

95% Confidence
interval of the difference

t Sig. (2-tailed)Lower Upper

Weight 101� 18.1 100� 18.2 0.4 3.3 2.5 0.013
BES 28.8� 8.2 22.9� 11.0 3.5 8.2 5.0 0.001
EDI-2 bulimia 7.9� 4.0 5.5� 4.1 0.9 3.8 3.4 0.001
CGI-S 3.62� 0.82 3.05� 0.9 0.2 0.8 3.8 0.001
Binges/week 3.8� 2.2 1.6� 1.8 0.9 3.4 3.5 0.002
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than those of the s-BED group. These results highlight
the presence of significant depressive psychopathology
in both BED and s-BED subjects, although higher BES
scores were found in patients who satisfied the full
BED criteria. However, the response to treatment
observed for all outcome measures showed no diffe-
rence between the BED and s-BED group. BES scores
decreased in a comparable manner in both groups.
These data suggest the efficacy of duloxetine for treating
eating compulsivity, as evidenced by a reduction in
number of binges, in bulimia scores on EDI-2, and in
BES scores. In addition, body weight significantly
decreased (p¼ 0.01) and so did BMI. These results
seem also to confirm what some authors have suggested:
the diagnostic criteria for BED should be broadened to
more accurately reflect the needs of a large proportion of
patients suffering from sub-threshold but significant
eating psychopathology (Latner and Clyne, 2008) and to
stimulate new therapeutic approaches available for this
patient population (Friederich et al., 2007; Leombruni
et al., 2006; Leombruni et al., 2008).
As expected, depressive symptomatology, evaluated

by BDI, significantly improved, even for mild depres-
sion that did not satisfy DSM-IV-TR criteria for a mood
disorder. We used the BDI-Short Form (13 items) that
seems to be a valid instrument for detecting moderate
and severe depression, with a cut-off of 13/14 (Furlanetto
et al., 2005). This result may be useful in obtaining
weight loss as a consequence of the reduction in binge
eating. The improvement in depressive symptoms
could affect the depressive psychopathologic under-
pinnings that increase overeating as a consequence of
negative feelings (Fairburn et al., 2003). It seems likely
that integration with psychotherapeutic and psychoe-
ducational treatment could increase and stabilize
therapeutic effects on depression and binge eating,
according to a sequential model of treatment (Fava
et al., 2007).
This study has several limitations. First, the results

should be interpreted with caution, given the lack of a
control group. The short-term duration of treatment
Copyright # 2009 John Wiley & Sons, Ltd.
and the small sample size should also be considered. In
addition, our sample could be un-representative of binge
eating in the community, with an over-representation
of the comorbidity, because people who refer to a
psychiatric center may be suffering from a more severe
psychopathology.
Many of the patients in our sample (23 patients,

51.1%) showed sub-threshold binge eating sympto-
matology. It is possible that these patients may have a
better response to drug treatment than patients with
more severe forms of binge eating.
The statistical analyses suggested a similar rate of

reduction in BES and BDI in both BED and s-BED
patients; however, the small sample size may have
limited the power of the study to detect small
differences in response to treatment between these
two groups. It seems, however, relevant to study the
effect of drug treatment on sub-threshold binge eating
symptoms, because a large number of patients who are
assessed in specialized eating disorders centers seem to
be significantly impaired by these symptoms in their
ability to follow a correct nutritional regimen, and also
because of the frequent depressive comorbidity
(depressive symptoms were equally prevalent in
BED and s-BED patients in our study). Finally we
would like to underline the importance of a future
randomized controlled trial in order to separate the
therapeutic effect of the drug from the placebo effect,
which is known to be high in BED patients (Jacob-
Piliski et al., 2007).

CONCLUSIONS

From these preliminary data, duloxetine seems to be
useful in the psychopharmacotherapy of patients with
binge eating. In our sample, we observed at the end of
the trial a significant reduction in impulsivity and
depressive symptomatology. Beside this, we registered
a weight loss, which was significant at week 12. In
addition, this pharmacological treatment seemed
useful both in patients who met full BED criteria
Hum. Psychopharmacol Clin Exp 2009; 24: 483–488.
DOI: 10.1002/hup
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and in those patients who did not meet the full criteria
(s-BED) but who showed high binge eating sympto-
matology (Leombruni et al., 2006). Randomized
controlled studies are needed to confirm these pre-
liminary results and to further define the role of
duloxetine in the treatment of BED and sub-threshold
binge eating.
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Leombruni P, Pierò A, Brustolin A, et al. 2006. A 12 to 24 weeks pilot study
of sertraline treatment in obese women binge eaters. Hum Psychophar-
macol Clin Exp 21: 181–188.
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