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AIMS
To evaluate the safety and tolerability of duloxetine during routine clinical care
in women with stress urinary incontinence (SUI) in Germany, and in particular, to
identify previously unrecognized safety issues as uncommon adverse reactions,
and the influence of confounding factors present in clinical practice on the
safety profile of duloxetine.

METHODS
Office-based urologists, gynaecologists and primary care physicians were asked
to document women newly started on treatment for moderate to severe
symptoms of SUI. Six thousand eight hundred and fifty-four patients from
urologist/gynaecologist practices and 5879 primary care patients were assessed.
In a two-armed, observational study with parallel 12 week (urologists and
gynaecologists) or 24 week (primary care physicians) design, patients were
treated with duloxetine or other conservative treatment. The main outcome
measure was the occurrence of adverse events (AEs).

RESULTS
Baseline characteristics differed slightly between patient groups and studies.
Duloxetine doses in most patients were lower than recommended. Overall, AE
frequency with duloxetine was lower than in controlled studies (15.9% (95% CI
14.9, 16.9) and 9.1% (95% CI 8.2, 10.0) in the 12 and 24 week treatment groups,
respectively), but exhibited a similar qualitative spectrum. In the logistic
regression models, the following factors were associated with greater AE risk:
investigator specialization (gynaecologist vs. urologist and primary care
physician), initial duloxetine dose (80 vs. 20 mg day-1) and use of any
concomitant medication. Within the 24 week study, a positive screen for
depressive disorder was surprisingly common, but no case of attempted suicide
was reported in either study.

CONCLUSIONS
Our results from German clinical practice show that women with SUI were often
treated with duloxetine doses lower than recommended. This was associated
with a low incidence of AEs. Suicide attempts were not reported.

WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• Duloxetine was safe in double-blind,

randomized controlled trials but additional
safety concerns have emerged for amine
uptake inhibitors as a class, particularly with
regard to suicidality. Clinically used
duloxetine doses are often below the
recommended doses.

WHAT THIS STUDY ADDS
• Real life data confirm the tolerability and

safety of duloxetine and in a population
covering 3233 patient years no evidence for
suicidality was seen. The prescribed
duloxetine doses, which often are lower
than the recommended ones, are associated
with qualitatively similar but fewer adverse
events than in controlled studies. Our
parallel group design may be of value for
observational studies in other therapeutic
areas as well.
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Introduction

Stress urinary incontinence (SUI) is defined as the involun-
tary leakage of urine on effort,exertion,sneezing or cough-
ing [1]. SUI accounts for approximately half of all urinary
incontinence cases experienced by adult women [2–4] and
is associated with substantial impairment of quality of life
[5–7] and a considerable financial burden to the patients
and the health care systems [1]. Historically, the treatment
of SUI consisted of conservative measures (e.g. pessaries,
pads, pelvic floor muscle training) and, in severe cases,
surgery. Local treatment with oestrogens is often being
applied [8] despite a lack of regulatory approval.

Duloxetine is a mixed serotonin-norepinephrine
re-uptake inhibitor (SNRI) which is registered in many
countries around the globe for the treatment of depres-
sion and pain associated with diabetic peripheral neu-
ropathy. Moreover, it is the first medication approved
for the treatment of moderate to severe female SUI in
Europe. Experimental studies in animals [9, 10] and
healthy female volunteers [11] suggest that duloxetine
enhances the excitability of the pudendal motor neurons
and urethral sphincter contractility, and suppresses
bladder activity. Its pharmacological properties have been
reviewed comprehensively [12]. The clinical efficacy of
duloxetine in the treatment of SUI has been documented
in a range of placebo-controlled, randomized, double-
blind studies [13–17]. Additional studies have demon-
strated its efficacy in the treatment of mixed incontinence
[18] or in combination with pelvic floor muscle training
[19].

The adverse events (AEs) seen in the above controlled
clinical trials in women with SUI and in a pooled analysis
thereof [20] were mainly nausea and dizziness. A recent
meta-analysis of AEs in placebo-controlled studies across
all indications reported a qualitatively similar safety profile
as in the SUI studies, although with slightly different inci-
dences dependent on indication [21]. Rare but potentially
important AEs originally reported for antidepressants from
the selective serotonin re-uptake inhibitor (SSRI) class are
suicidal ideations and suicide attempts [22, 23]. Whether
such risk applies similarly to patients with depressive dis-
orders as to those with other psychiatric conditions or with
non-psychiatric conditions such as SUI is not well under-
stood but one recent analysis of almost 100 000 patients
receiving antidepressants or placebo found that suicidal
behaviour or ideation was extremely rare when used in
non-psychiatric indications [23]. Label warnings for both
SSRIs and SNRIs reflect that this is an important identified
risk for all classes of antidepressants, and for safety consid-
erations apply this warning to all uses of these drugs. This
situation merits evaluation of suicidality in SUI for SNRI
including duloxetine as the available controlled studies
have been under-powered to detect such a risk in the SUI
patient population and/or have excluded the most vulner-
able SUI patients [13–19].

Based upon the controlled studies in SUI patients,
duloxetine treatment of SUI is generally considered to be
safe and well tolerated. However, the safety and tolerability
profile of duloxetine observed in controlled studies may
not be fully representative of that in routine clinical prac-
tice for several reasons. Firstly, controlled studies typically
are of a limited size and hence have a limited statistical
power to detect infrequent AEs. Secondly, controlled
studies typically have long lists of specific inclusion and
exclusion criteria which may bias against those patients
who are most vulnerable. Thirdly, most SUI patients in the
controlled clinical studies had been recruited by urologists
(UROs) or gynaecologists (GYNs), whereas many SUI
patients in routine practice are being treated by primary
care physicians (PCP). Depending on the health care
system in a given country, the SUI patients receiving spe-
cialist care vs. non-specialist care may exhibit different
characteristics with regard to disease severity, disease
duration and/or comorbidity.

Against this background, the DUROSA (‘Duloxetine
Routine Safety’) study was started in February 2005,shortly
after the approval of duloxetine for the treatment of
female SUI in Germany. Its study design and protocol
amendments largely reflect specific requests by the Euro-
pean Medicines Agency. The primary objective was to
evaluate the safety and tolerability of duloxetine during
routine clinical care in women with SUI in Germany, and
in particular, to identify previously unrecognized safety
issues such as uncommon adverse reactions, and the influ-
ence of confounding factors present in clinical practice on
the safety profile of duloxetine. Additional objectives of
this study were the confirmation of the established safety
profile of duloxetine and the characterization of the female
SUI patient population in an everyday clinical practice
setting in Germany. Interim data on dosing decisions in this
study have been published previously [24].

Methods

Setting
DUROSA was set up as a two-armed, open-label, prospec-
tive, observational, post-authorization safety study. Mostly
office-based UROs (n = 380), GYNs (n = 236) and PCPs
(n = 1073) throughout Germany were asked to document
systematically women who were initiated to a new con-
servative treatment for SUI, either with duloxetine (DULOX)
or some reference therapy (OTHER). They were also asked
to document one patient with OTHER therapy per every
two DULOX patients, on respective case report forms.

Recruitment started in February 2005 and the last
patient completed the study in July 2008. The planned
observation period was 12 weeks, but based upon a
request by the European Medicines Agency was extended
to 24 weeks for participants recruited by PCPs as an adden-
dum to the original study protocol, together with a modi-
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fied set of data capturing forms. Therefore, we largely
report the results as two parallel studies, one 12 week
study by UROs and GYNs with 6854 patients (DULOX-12,
OTHER-12) and one 24 week study by PCPs with 5879
patients (DULOX-24, OTHER-24). In deviation from the pro-
tocol, the 12 week study also documented 44 (0.6%)
patients treated by PCPs, and in 573 (8.4%) patient infor-
mation on physician specialization was missing. In the
24 week study 57 (1.0%) patients were treated by special-
ists (UROs and/or GYNs) and 442 (7.5%) lacked data on
physician specialization.

Sample size consideration
The primary objective of this study was, in particular, to
establish the frequency of potential uncommon adverse
events (i.e. those with incidences between 0.1% and 1%) in
SUI patients treated with duloxetine. It was therefore
planned to document approximately 16 000 DULOX and
8000 OTHER patients. Thus, an uncommon adverse drug
reaction with an incidence of 1% could be detected with a
95% confidence interval (CI) of � 0.16%. However, when it
became clear from the actual recruitment rates after the
start of the study that these numbers of patients would not
be reached within the planned time, the inclusion target
was reduced to 8000 and 4000 patients, respectively. This
smaller number still allowed the detection of an AE with an
incidence of 1% with a precision of � 0.23%, which was
considered adequately precise still to meet the study
objectives.

Treatment
Based upon the package insert, the recommended target
duloxetine dose was 80 mg day-1, either from the start or
following an up-titration period. All types of newly started
conservative treatment were admissible in the OTHER
group including pelvic floor muscle training (PMFT), pes-
saries and hormonal treatment.The choice of treatment for
the individual patient was entirely at the discretion of her
physician. Adjunct and combination therapy was accept-
able in both treatment groups. Therapy could be changed
during the course of the observation without discontinu-
ing the patient from the study (except when the patient
switched to surgical treatment).

Patient selection and documentation
There were no specific inclusion criteria other than the
presence of moderate to severe SUI symptoms in women
with a minimum age of 18 years, and no exclusion criteria
other than planned SUI surgery during the observation
period and the recommendations from the applicable
Summary of Product Characteristics. Mixed forms of
urinary incontinence were acceptable. The participating
physicians were asked to record systematically their obser-
vations in patients receiving duloxetine or other conserva-
tive treatment based on their medical judgment. In line
with the observational character of our study, there was no

specific training of participating physicians in the detec-
tion of AEs. Rather AEs were captured by an open question
on the case record form (‘Have there been AEs? If so,
which?’; see below).

Documentation started with the patient’s initiation on
a new SUI treatment (baseline). Further documentation of
SUI treatment and of treatment outcomes including AEs
was scheduled 4 and 12 weeks thereafter and additionally
after 24 weeks in the PCP study. At baseline, the following
data were collected: age, height, weight, number and type
of deliveries, duration of SUI symptoms, incontinence
episode frequency per week (IEF), number of pads used
per week, previous treatment of SUI, menopausal status
and the physician’s specialization. Relevant concomitant
diseases and concomitant medications were documented
to allow for further assessment of possible causality of
treatment emergent AEs. AEs were solicited by general
questioning at all post-baseline visits, including start and
stop dates as well as the investigator’s assessment of cau-
sality, and coded according to the Medical Dictionary for
Regulatory Activities (MedDRA). Discontinuation rates,
including reasons for discontinuation, were reported sepa-
rately for patients following the 12 and 24 week studies.
The initial daily dose of duloxetine was documented at
baseline. Duloxetine dosage was reassessed at every fol-
lowing visit, documenting any change.

Apart from the additional follow-up visit at week 24,
PCPs did a baseline screen on depressive core symptoms,
suicidality and self-harm, using the Dep-2 depression score
[25, 26], which consists of two questions rating depressive
mood and anhedonia on a five step scale (no, never = 0 to
every day = 4). Patients with a total score of �5 were rated
‘most likely cases of depressive disorder’. Suicidal ideation,
thoughts of self harm and history of suicide attempts were
assessed with three additional questions (‘Did you think
about suicide or self harm during the last 2 weeks?’ – ‘Did
you ever think about suicide or self harm?’ – ‘Did you ever
attempt suicide or harm yourself’). Of note Dep-2 is a
screening tool only and not a formal tool to diagnose
depression.

Statistical analysis
Unless otherwise specified, DULOX and OTHER patients
were analyzed separately for the 12 and 24 week study.The
analysis was largely descriptive. For quantitative variables
(e.g. age) arithmetic means, medians, standard deviations,
minimum and maximum values, quartiles as well as the
respective available sample size and the number of
missing values per category were calculated. Qualitative
variables were described using absolute and relative
frequencies (adjusted relative frequencies where
appropriate).

Two sided 95% CIs were calculated for the rates of AEs
and serious AEs (SAEs). The association of relevant con-
founding factors with occurrence of any AE, gastrointesti-
nal AEs and nausea in the DULOX cohort, was assessed
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through step-wise logistic regression models. The follow-
ing models were calculated: (1) One pooled analysis, com-
prising the patients from DULOX-12 and DULOX-24,
including all AEs irrespective of the observation period
(DULOX-All), (2) two separate models for all DULOX
patients (DULOX-All 12) and all OTHER (OTHER-All-12)
comprising the pooled AEs of the respective treatment
groups occurring during the first 12 weeks and (3) one
model for DULOX-24 only. Independent variables included
into the models comprised investigator specialization,
initial dose of duloxetine, overactive bladder medication,
antidepressant co-medication, other concomitant medica-
tion, other comorbidities (excluding depression), BMI, age
and depressive symptoms at baseline according to base-
line screen (for DULOX-24 model only).

The study was conducted according to the ethical prin-
ciples of the Declaration of Helsinki and approved by the
ethics committee of the Georg-August University Göttin-
gen, Germany. The patients provided written consent to
the collection and release of anonymous data regarding
treatment and its outcomes. The study was compliant
with regulatory guidelines for observational studies in
Germany.

Results

Patient characteristics
In both studies, DULOX patients were slightly older and
slightly more likely to be post-menopausal than patients
from the respective OTHER group (Table 1).The duration of

SUI and its severity were higher in DULOX-12 than in
OTHER-12 group (47.0 vs. 39.5 months, IEF 16.3 vs.12.9),but
similar in both groups of the 24 week study (43.3 vs.
44.0 months, IEF 10.9 vs. 9.9, Table 1). Moreover, DULOX-12
patients were more likely to have ongoing other conserva-
tive treatments at baseline, largely pelvic floor muscle
training, than OTHER-12 patients (Table 1). In line with their
greater age, DULOX patients in both studies reported more
comorbidities than the respective OTHER patients. Hyper-
tension, lipid metabolism disorders and diabetes were the
most frequent comorbidities in both treatment groups
(Table 2).The reported use of comedications was similar in
DULOX and OTHER patients, with antihypertensives being
used most frequently. Compared with DULOX-12 and
OTHER-12, DULOX-24 and OTHER-24 comprised patients of
slightly higher age and less severe SUI symptoms with
more comorbidities and more comedications than the cor-
responding 12 week groups (Table 2). Of note, 17 patients
reported concomitant use of duloxetine prescribed in its
antidepressant indication under a different brand name (1
DULOX-12, 11 DULOX-24, 1 OTHER-12, 4 OTHER-24). Con-
comitant use of overactive bladder medications, reflecting
that the study protocol allowed inclusion of patients with
mixed incontinence, was less frequent in DULOX patients
(4.9% and 1.8% in the 12 and 24 week studies, respec-
tively) than in OTHER patients (16.0% and 14.7%, respec-
tively, see Table 2). Among those, trospium, oxybutynin and
tolterodine were reported most frequently (all others <1%
in each cohort).

The depression screening in DULOX-24 and OTHER-24
yielded scores of 0 (depression unlikely) in 33.8% and

Table 1
Baseline characteristics of cohorts.Data are number of patients (% of cohort in parentheses),means � SD or % of cohort.Multiple nominations were possible
for ongoing treatments at baseline

12 week study 24 week study
DULOX-12 OTHER-12 DULOX-24 OTHER-24

Number of patients 4913 1941 4010 1869
Age (years) 59.9 � 12.2 58.1 � 13.0 63.1 � 12.7 61.5 � 12.9

Post-menopausal 78.5 72.3 84.0 81.5
BMI (kg m-2) 26.7 � 4.2 26.1 � 4.0 27.6 � 4.3 27.1 � 4.3

Number of pregnancies 2.2 � 1.4 2.1 � 1.4 2.1 � 1.4 2.0 � 1.4
Number of child deliveries 2.0 � 1.2 1.9 � 1.2 2.0 � 1.3 1.9 � 1.3

Number of Caesarean sections 0.2 � 0.6 0.2 � 0.6 0.2 � 0.6 0.2 � 0.5
Duration of SUI (months) 47.0 � 56.2 39.5 � 47.0 43.3 � 56.9 44.0 � 61.0

IEF (episodes per week) 16.3 � 13.6 12.5 � 10.8 10.9 � 10.2 9.9 � 9.2
Pads used per week 17.7 � 11.4 14.8 � 9.9 15.6 � 11.1 14.8 � 11.6

Any previous SUI treatment 56.9 37.9 45.1 42.9
Previous SUI surgery 10.6 9.0 2.3 2.2

Additional SUI treatment (baseline)
Any 2700 (55.0) 868 (44.7) 1609 (40.1) 756 (40.4)
PFMT 2274 (46.3) 444 (22.9) 1404 (35.0) 558 (29.9)
Hormones, local 916 (18.6) 425 (21.9) 174 (4.3) 142 (7.6)
Homeopathy 35 (0.7) 33 (1.7) 119 (3.0) 131 (7.0)
Pessary 66 (1.3) 40 (2.1) 43 (1.1) 40 (2.1)
Other 119 (2.4) 95 (4.9) 54 (1.3) 42 (2.2)

BMI, body mass index; IEF, incontinence episode frequency; PMFT, pelvic floor muscle training.
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38.3%, of 1–2 (possible symptoms of depressed mood) in
24.0% and 23.5%, of 3–4 (probable case of depressive dis-
order) in 26.6% and 25.1% and of �5 (most likely case of
depressive disorder) in 15.6% and 13.2%, respectively.
Accordingly, thoughts of self-harm were reported by 4.4%
and 5.0%, suicidal thinking by 9.8% and 8.5% and a history
of suicide attempts by 1.7% and 1.6%, respectively.

Patient flow and details on patient disposition are
shown in Figure 1. Early discontinuation occurred in 542
(11.0%) DULOX-12 and 230 (5.7%) DULOX-24 patients and
in 97 (5.0%) OTHER-12 and 79 (4.2%) OTHER-24 patients.
The most frequent reasons for discontinuation were AEs
and ‘other reason’ in DULOX-12 and DULOX-24 patients. In
the OTHER groups ‘surgical procedure’, ‘other reason’ and
‘SUI therapy stopped’ were reported most frequently
(Table 4), possibly the ‘other reason’ group also included
patients with insufficient treatment efficacy.

Initial treatment
The initial dose in DULOX patients in the 12 and 24 week
studies was 20 mg day-1 (26.9% and 30.4%, respectively),
40 mg day-1 (54.7% and 48.5%, respectively) and

80 mg day-1 (17.9% and 20.4%, respectively). While doses
were decreased in a few patients during the course of the
study, about half of all patients who started on doses lower
than 80 mg day-1 were up-titrated within the first 4 weeks.
At study end the prescribed doses in the 12 and 24 week
studies were 20 mg day-1 in 16.1% and 22.3%, 40 mg day-1

in 43.1% and 36.1% and 80 mg day-1 in 39.2% and 40.5%,
respectively. Treatments newly initiated at baseline in the
12 and 24 week OTHER groups were pelvic floor muscle
training (65.8% and 47.7%), local hormone treatment
(12.0% and 11.0%), homeopathy (1.4% and 16.9%), pessa-
ries (6.9% and 5.1%) and other treatments (13.8% and
19.4%; multiple nominations possible).

Safety and tolerability
Treatment-emerging AEs were reported in 15.9% (95% CI
14.9, 16.9%) DULOX-12 and 3.1% (95% CI 2.4, 4.0%)
OTHER-12 patients (Table 3). Corresponding numbers for
DULOX-24 and OTHER-24 were 9.1% (95% CI 8.2, 10.0%)
and 5.7% (95% CI 4.7, 6.9%). SAEs were reported in 0.1%
(95% CI 0.0, 0.3%) DULOX-12 and <0.1% (95% CI 0.0, 0.3%)
OTHER-12 patients and in 0.5% (95% CI 0.3, 0.7%)

Table 2
Comorbidities and comedications at baseline by cohort. Data are number of patients with % of cohort in parentheses. Only items occurring in at least 1%
of patients in at least one cohort are presented. Multiple nominations were possible

Comorbidities

12 week study 24 week study
DULOX-12 OTHER-12 DULOX-24 OTHER-24
n (%) n (%) n (%) n (%)

Any comorbidity 2531 (51.5) 922 (47.5) 2892 (72.1) 1266 (67.7)
Hypertension 1825 (37.2) 672 (34.6) 2175 (54.2) 911 (48.7)

Lipid metabolism disorder 659 (13.4) 253 (13.0) 1419 (35.4) 646 (34.6)
Diabetes/pre-diabetes 792 (16.1) 277 (14.3) 905 (22.6) 413 (22.1)

Heart disease 352 (7.2) 110 (5.7) 517 (12.9) 197 (10.5)
Depression 185 (3.8) 105 (5.4) 681 (17.0) 300 (16.1)

Bronchopulmonary disease 216 (4.4) 77 (4.0) 258 (6.4) 124 (6.6)
Neurogenic urinary hesistancy 55 (1.1) 21 (1.1) 44 (1.1) 21 (1.1)

Coagulation disorder 51 (1.0) 20 (1.0) 45 (1.1) 16 (0.9)
Liver diseases 24 (0.5) 10 (0.5) 63 (1.6) 25 (1.3)

Comedications

Any specification 2333 (47.5) 956 (49.3) 2463 (61.4) 1142 (61.1)
Antihypertensives 1720 (35.0) 609 (31.4) 2119 (52.8) 890 (47.6)

Hormones 465 (9.5) 137 (7.1) 207 (5.2) 78 (4.2)
Anticoagulants 258 (5.3) 97 (5.0) 312 (7.8) 114 (6.1)

Antidepressants 120 (2.4) 87 (4.5) 433 (10.8) 209 (11.2)
Duloxetine as antidepressant 1 (<0.1) 1 (0.1) 11 (0.3) 4 (0.2)

Theophylline 70 (1.4) 32 (1.7) 132 (3.3) 46 (2.5)

Sedatives 53 (1.1) 28 (1.4) 217 (5.4) 105 (5.6)
Overactive bladder medication 239 (4.9) 310 (16.0) 73 (1.8) 274 (14.7)

Trospium chloride 74 (1.5) 104 (5.4) 25 (0.6) 66 (3.5)
Oxybutynin 61 (1.2) 77 (4.0) 21 (0.5) 116 (6.2)
Tolterodine 56 (1.1) 62 (3.2) 10 (0.3) 52 (2.8)
Solifenacin 27 (0.6) 48 (2.5) 7 (0.2) 43 (2.3)
Other anticholinergic 19 (0.4) 22 (1.1) 1 (<0.1) 11 (0.6)
Darifenacin 18 (0.4) 37 (2.0) 2 (0.1) 17 (0.9)
Other 16 (0.3) 8 (0.4) 16 (0.4) 16 (0.9)
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Patients excluded from evaluation:

Retrospectively documented patients          74
Missing treatment specification                    40
No baseline data / no data after baseline   740

All patients documented:
13 587

All patients eligible:
12 733

Other SUI-treatment (OTHER):
3810

12 week DCF 
(OTHER-12):

1941
Early

discontinuation:
97

Early
discontinuation:

79

Missing data:
7

Early
discontinuation:

542

Early
discontinuation:

230

Missing data:
18

Missing data:
21

Missing data:
6

Completed:
1837

Completed:
1784

Completed:
3759

Completed:
4353

24 week DCF 
(OTHER-24):

1869

24 week DCF 
(DULOX-24):

4010

12 week DCF 
(DULOX-12):

4913

Treated with duloxetine (DULOX):
8923

Figure 1
Patient flow

Table 3
Adverse events (AEs). Data are presented as absolute number per group with % values in parentheses (relative to cohort size). Specific AEs are listed if they
occurred in at least 0.5% of at least one group; multiple nominations possible

12 week study 24 week study
DULOX-12 OTHER-12 DULOX-24 OTHER-24
n (%) n (%) n (%) n (%)

Any AE 780 (15.9) 61 (3.1) 365 (9.1) 107 (5.2)
Related AE 644 (13.1) 43 (2.2) 168 (4.2) 34 (1.8)

Any serious AE 6 (0.1) 1 (<0.1) 19 (0.5) 8 (0.4)
AE leading to discontinuation 285 (5.8) 18 (0.9) 79 (2.0) 14 (0.75)

Specific AEs by medDRA preferred term:
Nausea 402 (8.2) 10 (0.5) 87 (2.2) 9 (0.5)
Dizziness 106 (2.2) 4 (0.2) 33 (0.8) 2 (0.1)
Dry mouth 74 (1.5) 19 (1.0) 44 (1.1) 7 (0.4)
Fatigue 81 (1.7) 1 (�0.1) 30 (0.8) 4 (0.2)
Headache 77 (1.6) 5 (0.3) 20 (0.5) 5 (0.3)
Sleep disorder 61 (1.2) (�0.1) 26 (0.7) 3 (0.2)
Constipation 62 (1.3) 8 (0.4) 19 (0.5) 2 (0.1)
Hyperhidrosis 57 (1.2) 1 (�0.1) 18 (0.5) 2 (0.1)
Vomiting 58 (1.2) 7 (0.4) 7 (0.2) 0 (0.0)
Insomnia 41 (0.8) 0 (0.0) 13 (0.3) 1 (�0.1)
Diarrhoea 33 (0.7) 4 (0.2) 14 (0.4) 0 (0.0)
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DULOX-24 and 0.4% (95% CI 0.2, 0.8%) OTHER-24 patients.
AEs leading to discontinuation were reported in 5.8% (95%
CI 5.2, 6.5%) DULOX-12 and 0.9% (95% CI 0.6, 1.5%)
OTHER-12 patients and in 2.0% (95% CI 1.6, 2.5%)
DULOX-24 and 0.8% (95% CI 0.4, 1.3%) OTHER-24 patients
(Table 3). In total, 12 treatment-emerging AEs with a fatal
outcome were reported, occurring in one DULOX-12
patient (one ‘natural death’), and eight DULOX-24 patients
(one perforated sigma diverticulum, one acute cardiac
failure, one decompensated heart insufficiency, pneumo-
nia and tachyarrhythmia, one myocardial infarction, one
intestinal infarction, one road traffic accident, one rectal
cancer, infection, sepsis and multi-organ failure, one
endometrial cancer) and three OTHER-24 patients (one
‘cardiovascular disease’, one cardiac arrest, one apoplectic
insult). There was no case of fatal suicide and no fatality
judged to be treatment related.

The most frequent types of AEs in both DULOX groups
were nausea, dizziness, dry mouth, fatigue, headache and
sleep disorder (Table 3). The most frequent types of AEs in
both OTHER groups were dry mouth, nausea, headache
and constipation (Table 3). Suicide attempts were not
reported by any patient.

To identify factors associated with treatment-emerging
AEs,we applied stepwise regression models (see Methods).
The stepwise logistic regression model for DULOX-All 12
showed that the following factors were significantly asso-
ciated with the occurrence of any type of AE: investigator
specialization (patients from GYN practices had a higher
risk than patients from PCPs or UROs), initial duloxetine
dose (patients initiated with 80 mg vs. 20 mg showed
higher AE risk), intake of concomitant overactive bladder
medication, antidepressants or any other concomitant
medication (Table 5). The DULOX-24 model showed a
similar pattern with greater age being an additional signifi-
cant factor, whereas a ‘most likely or probable’ result from
the baseline depression screen was associated with a

lower risk of AEs (Table 5). Significant factors in OTHER-All
12 were intake of overactive bladder medication or any
other concomitant medication (Table 5). Regression
models for gastrointestinal AEs or specifically for nausea
yielded comparable results (data not shown).

Discussion

Critique of methods
Controlled clinical studies and observational studies
should not be viewed as mutually exclusive but rather as
exploring different types of questions and having distinct
advantages and limitations. Controlled studies compare
one treatment with a reference treatment (often placebo)
under specifically defined conditions generating high
internal validity, specifically when randomized and, where
possible, blinded. However, these specific inclusion and
exclusion criteria also limit extrapolation to the affected
patient population at large and hence external validity.
Related at least partly to the associated costs, controlled
studies typically also have a limited sample size, and in
most cases are powered to detect differences in efficacy
but often under-powered to detect differences in tolerabil-
ity, particularly with regard to less frequent AEs. In contrast,
observational studies typically lack a control group and
hence have limited internal validity. However, due to very
limited inclusion and exclusion criteria they are more
reflective of the afflicted patient population and hence
have higher external validity.They also often include much
greater patient numbers allowing for a greater probability
of detecting less frequent AEs. Such greater patient
numbers also allow the application of multiple regression
models to explore relationships between treatment out-
comes and various potentially explanatory variables. The
present study uses a novel design in the field of observa-
tional studies by including a reference group receiving

Table 4
Reasons for discontinuation. Data are presented as absolute number per group with % values in parentheses (relative to cohort for all specific reasons;
multiple nominations possible)

12 week study 24 week study
DULOX-12 OTHER-12 DULOX-24 OTHER-24
n(%) n(%) n(%) n(%)

Total early discontinuations 542 (11.0) 97 (5.0) 230 (5.7) 79 (4.2)
Adverse event 179 (3.6) 7 (0.4) 86 (2.1) 8 (0.4)

Surgical procedure (SUI) 62 (1.3) 20 (1.0) 5 (0.1) 4 (0.2)
Patient withdrew consent 51 (1.0) 8 (0.4) 23 (0.6) 7 (0.4)

SUI therapy stopped 38 (0.8) 10 (0.5) 23 (0.6) 10 (0.5)
Change of physician 29 (0.6) 5 (0.3) 10 (0.3) 7 (0.4)

Patient moved house 28 (0.6) 9 (0.5) 9 (0.2) 8 (0.4)
Missing information 18 (0.4) 7 (0.4) 21 (0.5) 6 (0.3)

Lost to follow-up 17 (0.4) 6 (0.3) 0 (0.0) 0 (0.0)
Patient died 0 (0.0) 0 (0.0) 6 (0.2) 3 (0.2)

Other 169 (3.4) 37 (1.9) 90 (2.2) 44 (2.4)
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other conservative treatments. While this does not create
the same internal validity as in a randomized controlled
trial, this perhaps is the closest to a comparator group
which can be achieved without violating the principles of
an observational study. Indeed, the DULOX groups
recruited by both specialists and PCPs were slightly older
and had more severe SUI compared with the OTHER group.
The occurrence of AEs in the treatment of urinary inconti-
nence may be age-dependent [27, 28] and, perhaps even
more importantly, the treatments in the OTHER group,
such as pelvic floor muscle training, largely represent
approaches typically not associated with AEs by patients.
Therefore, the OTHER group may not be a good control for
overall AEs and accordingly we did not perform statistical
comparisons for this parameter between the two groups.
On the other hand,analyses of suicidal behaviour and idea-
tion in patients receiving duloxetine or escitalopram have
found that their incidence varies more between studies
than between active treatment and placebo groups [29].
This would have made it very difficult to assess the value of
the data for suicidal behaviour or ideation in the present
study if we had not had included the OTHER group as an
internal reference.

There are additional differences between the present
observational and most previously reported randomized
duloxetine studies in SUI patients. Firstly, except for one
phase IV study of SUI [30] published after initiation of the
present study, all randomized duloxetine studies had not
involved any dose-escalation but had started all patients
on the target dose. In line with the observational character

of our study, we had not specified duloxetine doses to be
used. Concomitant with the start of our study the results of
the randomized dose-escalation study became known and
apparently were taken up rapidly among German physi-
cians but without routinely escalating to the recom-
mended target dose. Secondly, also in line with the
observational character of the present study, there were no
specific recommendations to participating physicians as to
how to record treatment-emerging AEs other than an
open question in the case-record forms. Thirdly, the
present study did not specify inclusion and exclusion cri-
teria other than those defined in the Summary of Product
Characteristics, and we consider this to be a strength of the
present study with regard to its external validity. Finally,
and perhaps most importantly with regard to AE reporting,
patients receiving medication as part of routine care gen-
erally tend to report fewer AEs than those in randomized
trials, probably because being a patient receiving routine
care creates a different level of side effect awareness from
being a participant in a study exploring an investigational
agent. Accordingly, low AE incidences as compared with
the earlier randomized studies have routinely been
observed in observational studies on other incontinence
medications [27, 28, 31, 32]. All of these factors may have
contributed to a low reported incidence of AEs in the
present study.

Reflecting real-life conditions, our study has recruited
SUI patients treated by specialists (UROs, GYNs) and by
PCPs. Indeed, our findings demonstrate that specialists and
PCPs treat SUI patients with different baseline characteris-

Table 5
Results from stepwise logistic regression models to identify factors significantly associated with treatment-emerging AEs. Shown are results for the pooled
DULOX groups during the entire study (12 + 24 weeks; DULOX-ALL whole study), the pooled DULOX groups during the first 12 weeks (DULOX-ALL-12), the
DULOX group of the 24 week study (DULOX 24) and the pooled OTHER group during the first 12 weeks (OTHER-ALL-12). Shown are P values and
corresponding odds ratio, with a value <1 or >1 indicating a better or worse risk as compared with the respective reference variable. NS: not significant

DULOX-ALL
(12 + 24 week AEs)

DULOX-ALL-12
(AEs up to 12 weeks)

DULOX-24
(AEs up to 24 weeks)

OTHER-ALL-12
(AEs up to 12 weeks)

Number of patients included into the model 8269 8269 3963 3783
Investigator specialization <0.0001 <0.0001 Not applicable NS
PCP vs. GYN 0.366 0.301
URO vs. GYN 0.619 0.648

Initial dose duloxetine 0.0007 0.0015 0.0435 Not applicable
40 vs. 20 mg day-1 1.050 0.950 1.380
80 vs. 20 1.399 1.304 1.365
Overactive bladder medication at baseline <0.0001 <0.0001 0.0002 0.0106

Y vs. N 1.908 1.945 3.962 1.807
Antidepressants at baseline
Y vs. N

NS 0.0395
1.374

NS NS

Other concomitant medication at baseline <0.0001 <0.0001 0.0002 0.0002
1 vs. 0 1.498 1.544 1.369 1.501

>1 vs. 0 2.195 2.299 2.105 2.985
Depression questionnaire at baseline Not applicable Not applicable 0.0016 Not applicable

Probable/most likely vs. unlikely/possible 0.691
Age NS NS 0.0382 NS

Per year 1.010
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tics. While UROs/GYNs tended to prescribe duloxetine to
more severely affected patients than PCPs, PCPs recruited
somewhat older patients and reported higher rates of
comorbidity and concomitant medications. Based upon a
request by regulatory authorities, the study protocol for
PCPs differed with regard to the duration of the planned
observation period and also specific baseline assessments
of depression and suicidality. In this context it should also
be mentioned that the Dep-2 used by us is a screening tool
and does not allow a formal diagnosis of depression.
Moreover, this screening tool has not been validated to
monitor changes over time and hence was applied to
baseline data only.

Similar to overactive bladder medications [33], duloxe-
tine was largely prescribed to post-menopausal, slightly
overweight women with about two previous pregnancies.
Of note an average of 11–16 incontinence episodes week-1

is less than expected based upon the registered indication
of duloxetine for medium to severe SUI. As reported earlier
[24], all three physician groups tended to start SUI patients
on rather low duloxetine doses, often lower than the
lowest dose recommended in the Summary of Product
Characteristics. This may partly reflect findings that start-
ing with a low dose followed by up-titration may optimize
the tolerability of duloxetine [30], but it should be noted
that the majority of patients in the present study never
reached the recommended therapeutic dose of
80 mg day-1 that was used in the controlled trials.While we
have no hard efficacy data from the present safety study, it
is possible based on the published dose-response rela-
tionship for duloxetine efficacy in SUI patients [13], that
many patients in the present study did not experience the
full therapeutic benefit of the drug.

Safety and tolerability findings
The overall pattern of AEs observed in the present obser-
vational study is qualitatively similar to what previously
has been reported from controlled studies with duloxetine
in women with SUI [13–19]. However, the absolute inci-
dence of AEs was considerably lower in the present obser-
vational than in previously reported controlled studies, e.g.
for nausea 8.2% and 2.2% in the present specialist and PCP
cohorts as compared with 23.2% in the combined phase
II/III studies [20]. While this can partly be attributed to the
general observation that observational studies report
lower AE rates than controlled studies, two other reasons
should be noted. Firstly, apparently most physicians pre-
scribing duloxetine applied dose-escalation upon initia-
tion of treatment, which has been shown to reduce the
frequency of AEs [30]. Secondly, many patients had final
duloxetine doses below the recommended 80 mg day-1

and a dose-dependency of the overall incidence of the
duloxetine-associated AEs has been reported from a con-
trolled dose-ranging study [13]. AEs leading to premature
treatment termination were also less frequent in the
present than in previous controlled SUI studies [13–19].

The comorbidities and comedications reported in the
present study are typical for what is seen in this age group
in Germany, as also reflected by observational studies with
urge incontinence medication [27]. The prevalence of
hypertension, heart disease, lipid metabolism disorders
and diabetes indicates that SUI patients have a rather high
cardiovascular risk. While duloxetine can have minor
effects on blood pressure and/or heart rate, a comprehen-
sive analysis based upon studies in SUI [20] or across all
indications [34] indicates a lack of major cardiovascular
AEs, a finding confirmed by the present observational
study in SUI patients.

There is an ongoing discussion about the risk of suicidal
ideation and suicide attempts associated with the use of
SSRIs [22, 23] and some case reports have also described
suicidal behaviour in patients receiving duloxetine in its
psychiatric indication [35, 36]. Based on a request by the
European regulatory authorities, our study has specifically
explored potential effects on suicidality, particularly within
the group of patients treated by PCPs. In that group a sur-
prisingly high depression score at baseline was found with
26.6% and 15.6% of SUI-treated patients being classified as
a probable or most likely case of depressive disorder,
respectively, prior to duloxetine exposure. Moreover,
thoughts of self-harm, suicidal thinking and a history of
suicide attempts were also frequent at baseline. However,
despite reporting on a total of 8923 duloxetine-treated
patients yielding a total exposure of 3233 patient-years,
our study did not report suicidal attempts. However, the
fact that we were unable to recruit the originally planned
number of patients,may have somewhat limited our ability
to detect suicidal attempts. Moreover, suicidal attempts
may be under-reported, but our use of a reference group at
least partly may have corrected for this. A previous meta-
analysis of 702 controlled SSRI studies including 87 650
patients had reported an odds ratio for suicide attempts as
compared with placebo-treated patients of 2.28 and a
number needed to harm of 634 [22]. While the present
study clearly does not have the same technical strength as
a meta-analysis of controlled studies, a lack of suicide
attempts in our 8923 patients as well as in the 958 duloxe-
tine patients in placebo-controlled SUI studies [20] is
certainly encouraging. Whether these findings are also
applicable to patients receiving duloxetine for psychiatric
indications remains unclear as a recent analysis covering
almost 100 000 patients in placebo-controlled studies
found that suicidal behaviour or ideation were extremely
rare when antidepressants were used in non-psychiatric
indications [23].

Finally, we have used the large database of our study to
explore factors potentially associated with AE occurrence
using logistic regression analysis. This analysis demon-
strated in most models that reported AEs were related
to physician specialization (PCP < URO < GYN), starting
dose (20 < 40 < 80 mg day-1), concomitant medication in
general and concomitant overactive bladder medication in
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particular. Interestingly,patients reporting a higher depres-
sion questionnaire score at baseline were significantly less
likely to report AEs during duloxetine treatment. Increas-
ing age had a small but statistically significant effect on AE
occurrence, similar to what has been reported with
urgency incontinence medications [27].While the absolute
numbers of AEs reported during OTHER treatment were
lower than with duloxetine treatment, concomitant medi-
cation and specifically concomitant overactive bladder
medications also were associated with a greater risk for
reported AEs.

In conclusion, our observational study with a large
number of patients and large overall duloxetine exposure
in terms of patient years confirmed the qualitative pattern
of AEs reported from controlled studies but with a much
lower overall incidence. Moreover, we did not detect any
rare, previously unreported AEs. Our study did not provide
evidence for an increased suicidality risk for duloxetine
treatment in SUI patients. In a more general vein, we
propose that the use of a carefully chosen comparator
group may strengthen the scientific value of observational
studies.
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