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A DSt a C T

Duloxetine is the only available agent for the medical treatment of stress urinary incontinence (SUI). In this systematic review, we analyzed the
efficacy and safety of duloxetine treatment in women with SUI and stress-predominant mixed urinary incontinence (SPMUI). We searched the
literature using OVID MEDLINE, Embase and ULAKBIM (Turkish database) databases for placebo-controlled studies on the use of duloxetine in
women with SUI or SPMUI. Data on change in incontinence episode frequency (IEF), decrease in the number of continence pads used, increase
in voiding interval (minute) and discontinuation rates due to adverse effects and lack of efficacy (%) were extracted. A total of 12 randomized
controlled trials were included. Duloxetine treatment results in an 18% decrease in IEF and 16% decrease in the number of incontinence pads used
compared to pre-treatment status. It also increases the time interval between the voids by 18 min. Duloxetine treatment was associated with higher
treatment discontinuation rates compared with placebo. The reason for discontinuation was related to the side effects of the treatment rather than
lack of efficacy. Duloxetine can be an effective treatment option in women with Ul based on high-level evidence supporting its efficacy. Further
studies with larger patient populations and longer durations of follow-up are required to assess its safety profile.
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Introduction up to 93% in 5 years of follow-up (4). Despite high success

rates, life changing complications have been reported in some
Stress urinary incontinence (SUI) is the involuntary leakage of

urine on effort or exertion, or on sneezing or coughing (1). The
prevalence of SUI increases with age, affecting 1 in 5 women
in the population (2,3), necessitating a surgical intervention
in most of these patients. Recently, the surgical treatment of
SUI in women has come under serious public scrutiny after
the recent issues related to the use of vaginal mesh products
(4,5). The mid-urethral sling surgeries using a vaginally inserted
polypropylene mesh, has been the first line surgical treatment Duloxetine is the only available agent that can be used in
for women with SUI in the last 10-20 years with success rates medical therapy of SUL. It is a potent inhibitor of serotonin (5-

patients (6). Currently the vaginal mesh issue is pronounced as
the second biggest health scandal after the thalidomide disaster
and many countries are now suspending the use of vaginal mesh
products for the treatment of women with SUI. This creates an
unmet clinical need in this area and urologists are now revisiting
other available treatment options for the treatment of SUI such
as duloxetine and laser therapies (7).
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hydroxytriptamine = 5-HT) and norepinephrine (NE) reuptake
at the neuromuscular junction. Increased concentrations of
serotonin and NE are thought to increase the stimulation of
the pudendal nerve efferent neurons leading to an increased
resting tone and contraction strength of the external urethral
sphincter (8). Currently, the use of duloxetine for this indication
is approved by the European Medicines Agency but not the US
Food and Drug Administration.

Data from clinical trials support the use of duloxetine in the
treatment of SUI in women (9). A meta-analysis of randomized
controlled clinical trials showed the effectiveness of duloxetine in
reducing the frequency of incontinence episodes and improving
quality of life. Additionally, some clinical trials demonstrated a
decrease in the number of incontinence pads used in women
with SUI and stress-predominant mixed urinary incontinence
(SPMUI) (10). However, this comes at the cost of side effects
on various organ systems including the central nervous system
and gastrointestinal tract, most frequent ones being nausea,
constipation, dizziness, fatigue, headache and insomnia (11).

The main concern for a practicing urologist when prescribing
duloxetine is probably more related to its side effects rather
than its efficacy. Particularly, side effects related to mental
health and suicidality would be the most concerning for the
treating physicians, due to the relatively controversial reports
on the association between suicidal behavior and antidepressant
medications (12). This issue pertains mainly to a specific group
of patients with mental disorders and more to children and
adolescents with mental health problems, however it has also
been suggested that some anti-depressant medications can
double the risk of events that may lead to suicide and violence in
healthy individuals (13). In the context of urinary incontinence, a
recent meta-analysis of clinical study reports (data submitted to
regulatory bodies) did not find any reported cases of suicidality,
violence, or akathisia with duloxetine use (14). Current urology
guidelines support the use of duloxetine in adult women with
SUI for whom surgical treatment is not indicated. Duloxetine has
also been demonstrated to be effective in treating symptoms of
MUI (15) and is recommended when a patient is unresponsive
to conservative treatment options (16). Therefore, duloxetine
is accepted as an effective treatment option for SUI but the
adverse effects are still debatable.

The role of duloxetine in the treatment of women with SUI was
been reviewed in a recent meta-analysis (9) which confirmed the
efficacy and the higher discontinuation rates with duloxetine
treatment. However, the reasons for discontinuation (lack of
efficacy vs side effects) were not assessed in this meta-analysis.
More importantly, the risk of bias in the clinical trials included
in the systematic review was not reported in detail. Additionally,
the efficacy parameters in this systematic review were expressed
as categorical rather than continuous variables, which is not
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very useful when making a judgment on risk- benefit ratio.
Altogether, this meta-analysis is limited in supporting the daily
clinical decisions of urologists.

In this study, we wanted to systematically review all the
evidence from randomized controlled trials assessing the
efficacy of duloxetine in the treatment of women with SUI and
SPMUI, to obtain quantitative figures of efficacy that can help
practicing urologists when counseling women with SUI or MUI
for duloxetine treatment. We also performed an assessment of
discontinuation rates and the risk of bias that may influence
the outcomes of the clinical trials reporting on the role of
duloxetine in the treatment of women with SUI and SPMUI.

Methods

Literature Search

We conducted a systematic search of the literature using OVID
MEDLINE, Embase and ULAKBIM (Turkish database) databases.
The PRISMA guidelines were followed during the systematic
review (Figure 1). The inclusion criteria were as follows: 1) the
study was an randomized controlled trials (RCT); 2) the patient
was diagnosed with SUI or SPMUI; 3) the treatment intervention
was duloxetine vs. placebo; 4) objective and/or subject outcome
measures were clearly defined. Studies were excluded if the
following: 1) they were not RCTs; 2) patients were diagnosed

Studies identified during the Additional studiesidentified
database search by reference checking
(n=51) (n=1)

l l

Duplicates removed

(n=4)
l Studies excluded (n=37)
Dsacteeeened Exclusion criteria;
* notRCT
(n=48) * review or meta-analysis
* Not SUI or predominant SUI
l * Postprostatectomy incontinence

Full text articles excluded

Full text articles assessed
(n=0)

(n=12)

l

Studies included in
quantitative analysis
(n=12)

Figure 1. The preferred reporting items for systematic reviews and meta-
analysis (PRISMA) flow diagram to demonstrate the search conducted

RCT: Randomized controlled trials
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with urge or urge dominant urinary incontinence. The study
protocol was registered beforehand and published online in
PROSPERO (registration number: CRD42019149197).

Data Extraction

Two investigators evaluated all the potentially eligible studies
independently and performed the data extraction separately.
Any disagreements that could not be reconciled by discussion
were considered by a third person.

The following data were extracted from each study independently
by two authors; 1) study characteristics, 2) median change in
IEF, 3) mean decrease in number of continence pads used, 4)
mean increase in voiding interval (minutes), 5) discontinuation
rates due to adverse effects and lack of efficacy (%).

During the meta-analysis, imputation of missing data was
performed when necessary. The estimated mean and standard
deviation (SD) values were calculated from the reported median
value using the sample's reported median, range and number
of measurements according to the method devised by Hozo et
al. (17). For missing SD values, a study-level imputation of the
missing data was performed assuming that the missing SD is
similar to the SD of the same study baseline values (18). Missing

data imputation was only performed where baseline values
were presented. Review Manager 5.3 was used to conduct the
meta-analysis.

Assessment of Risk of Bias

The risk of bias was assessed using the Cochrane risk of bias (RoB)
assessment tool for randomized trials (19). Two researchers scored
each study independently following the checklist provided. A
total of five domains, each of which contains several items were
assessed. An overall RoB judgment was reached following the
Cochrane guidelines (20). An RCT was deemed at a high risk of
bias in one particular domain when it had a high risk of bias in
at least one item of that domain.

Results

Study Characteristics

A total of 12 randomized controlled trials were included in
the systematic review (Table 1). In most the studies duloxetine
treatment regimen of 40 mg BID was used. The duration of the
studies was 8 weeks in most of them (n=6), followed by 12
weeks (n=4), 36 weeks (n=1) and 6 weeks (n=1).

Table 1. A summary of studies included in the systematic review
. Total Duloxetine Placebo Treatment Duration
Trials . Outcome Measures
(n) (n) (n) Regimen (w)
Norton 2002 (24) 278 140 138 40 mg BID 12 'TEEE\E'QOL' PGI-1, MTBV, SPT, CST.
. IEF, I-QoL, PGI-I, MTBV, continence
Dmochowski 2003 (28) 683 344 339 40 mg BID 12 pad use/week, TEAEs
Milliard 2004 (29) 458 227 231 40 mg BID 8 IEF, I-Qol, PGI-I, TEAEs
Van Kerrebroeck 2004 (11) 494 247 247 40 mg BID 8 IEF, I-QoL, PGI-I, TEAEs
Cardozo 2004 (27) 109 |55 54 40mg BIDand | ¢ IEF, I-QoL, PGI-I, TEAEs
60 mg BID
Kinchen 2005 (30) 451 224 227 40 mg BID 36 1-Qol, PGI-I, TEAEs
Ghoniem 2005 (31) 97 52 47 40 mg BID 12 LESZ |-Qol, PGI-I, continence pad
IEF, 1-QolL, PGI-I, MTBV, continence
Mah 2006 (32) 121 61 60 40 mg BID 8 pad use/week, TEAEs
Castro-Diaz 2007 (33) 256 136 120 40 mg BID 8 IEF, ICIQ-SF, I-QoL, PGI-I, TEAEs
. IEF, 1-QolL, PGI-I, MTBV, continence
Lin 2008 (34) 121 60 61 40 mg BID 8 pad use/week, TEAEs
20 mg BID and IEF, 1-Qol, PGI-I, MTBV, continence
Schagen van Leeuwen 2008 (35) 265 134 131 40 mg BID 12 pad use/week, BDIII, 3MS, TEAEs
Cardozo 2010 (10) 2758 1378 1380 40 mg BID 6 |EF, PGI-I, KHQ, SPT, TEAEs
|EF: Incontinence episode frequency, BID: Twice a day, I-QoL: Incontinence quality of life questionnaire, PGI-I: Patients’ Global Impression of improvement, treatment emergent adverse
effects, MTBV: Mean time between voids, CST: Cough stress test, KHQ: King's health questionnaire, SPT: Stress pad test, 3MS: Modified mini-mental state exam
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Efficacy Outcomes

Decrease in the Frequency of Incontinence Episodes

Nine RCTs with 2.251 and 2.476 patients in duloxetine and
placebo groups, respectively, were included in the meta-analysis.
Duloxetine resulted in an 18.81 [95% confidence interval (Cl)
of 12.45-25.18, p<0.000] percentage decrease in incontinence
episode frequency (IEF) (Figure 2).

The Decrease in the Number of Pads Used

Three RCTs reported a percentage decrease in the number of
pads used per week. Duloxetine treatment resulted in a 15.6
(95% CI of 12.45- 25.18, p<0.000) percent decrease in the
number of pads used per week compared to placebo (Figure 3).

Increase in Voiding Intervals

Five studies reported a mean increase in time between voids
(based on voiding diary) after treatment. Duloxetine treatment
resulted in 18.02 minutes (95% Cl of 13.64- 22.4, p<0.000)
increase in time between voids compared to placebo (Figure 4).

Adverse Effects

Treatment emergent adverse effects (TEAE) with the use of
duloxetine have been reported in all studies. The most common

side effect in the duloxetine group was nausea in 10 studies, in
1 study was dry mouth and in 1 study was constipation and dry
mouth. The most common side effects were significantly higher
in the duloxetine group than placebo in all studies. The most
common side effects in the placebo group were headache in 5
studies, nausea in 4 studies, dizziness in 2 studies, fatigue in 2
studies.

Compliance with Duloxetine Treatment

An analysis of 2.845 and 2.931 patients randomized to duloxetine
or placebo groups, respectively, treatment discontinuation due
to adverse effects was significantly more common compared
to placebo. The odds ratio (OR) was 5.52 (95% Cl of 4.20-7.26,
p<0.0001) (Figure 5).

There was no difference between the rates of discontinuation
due to lack of efficacy between the treatment arms. The OR for
treatment discontinuation due to lack of efficacy was 0.7 (95%
Cl of 0.33-1.45, p=0.33) (Figure 6).

Risk of Bias

All studies in the review had a low risk of biased allocation to
interventions with a clear description of the randomization
process and with adequate concealment of allocations before

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Duloxetine Placebo
Study or Subgroup  Mean SD Total Mean SD Total Weight
Schagen 2008 1.7 86 126 G5 577 122 144%
Milliard 2004 56 457 227 M7 3531 I3 121%
Cardozo 2009 3912 714 1106 2461 5201 1287 134%
Kerrebroeck 2004 4975 432 212 293 462 242 14E6%
Dmochovwski 2003 A0 38.28 344 2FAE 2113 339 135%
Lin 2008 G8.ET  B.08 46 4349 572 59 14.3%
Diaz 2008 499 5388 109 245 2217 110 102%
Ghoniem 2005 56.5 55.64 46 2849 1105 44 2.5%
Cardozo 2004 B0 G7.04 35 27 2347 42 4.9%
Total (95% CI) 2251 2476 100.0%

Heterogeneity, Tau®= 72,26, Chi®= 278.22, df=8 (P = 0.00001); F=97%

Testfor overall effect Z= 4679 (P = 0.00001)

4.80[2.98, 6.67]
1430 [6.81, 21.79]
1481 [5.43 19.59]
20045 [19.63, 21.27]
2280 [17.78, 27.24]
2477 [22.49, 27.09]
25.00[14.07, 35.93]
2760 [-8.79, 63.549]
33.00[8.71, 56.29]

18.81[12.45, 25.18]

>

-40

Favours [placebo] Favours [duloxetine]

-5 0 25

Figure 2. The percentage decrease in incontinence episode frequency (IEF) after treatment with duloxetine compared with placebo

SD: Standard deviation, Cl: Confidence interval
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Figure 3. The percentage decrease in the number of incontinence pads after treatment with duloxetine compared with placebo

SD: Standard deviation, Cl: Confidence interval
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assignment. In all studies the medical staff and patients were However, most clinical trials included in this review had a high
blinded and outcomes were assessed with blinding thereby risk of bias in the outcome assessment domain. This was due to
leading to a low risk of detection and performance biases the disproportionately higher ratio of missing outcome data in

(Figure 7). the duloxetine group compared to the placebo group (28.4+6.4
Duloxetine Placeho Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight I, Random, 95% CI IV, Random, 95% CI
Kerrebroeck 2004 15 384 212 38 086 242 203% 1120067 11.73] "
Lin 2008 11.85 2.56 G0 0.01 0.001 61 202% 11.84[11.15,12.48] ]
Milliard 2004 204 55 227 85 233 23 202% 118001112, 12.68] !
Drnochowski 2003 20 583 344 1.7 049 339 202% 18.30[17.67, 1893 N
Mah 2006 3433 965 61 -3.61 084 GO0 191% 37.94 [35.51, 40.37] Firec
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Figure 4. The mean increase in voiding intervals after treatment with duloxetine compared with placebo

SD: Standard deviation, Cl: Confidence interval
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Figure 5. Number of patients discontinuing treatment due to adverse effects in the duloxetine group compared to placebo

Cl: Confidence interval
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Figure 6. Number of patients discontinuing treatment due to lack of efficacy in the duloxetine group compared with placebo

Cl: Confidence interval
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Random sequence generation (selection hias)

Allacation concealment (selection hias)

Blinding of participants and personnel (performance hias)
Blinding of outcome assessment (detection hias)
Incomplete outcome data (attrition hias)

Selective reporting (reporting hias)

Other bias

D% 25%, 50% 78%  100%
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|:| Uncleat risk of bias
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Figure 7. Summary of assessment of risk of bias among the randomized controlled trials included in the systematic review

versus 14.9+5.6, respectively). The most common reason for
treatment discontinuation was related to treatment side effects
rather than lack of efficacy or other reasons.

Discussion

This study provides the practicing urologists with useful
quantitative figures on the clinical efficacy of duloxetine in
women with SUI and SPMUI. Our meta-analysis shows that
duloxetine treatment results in an 18% decrease in IEF and 16%
decrease in the number of pads used compared to pre-treatment
status. Also, the time interval between voids was increased by 18
minutes with duloxetine treatment compared to placebo. Such
quantitative representation of the available clinical evidence
can provide the clinicians with practical figures to guide their
consultations with patients. This can be particularly useful when
the decision on the risk- benefit ratio with duloxetine treatment
is not straightforward.

The given data for the clinical efficacy of duloxetine are not
biased, with a clear definition of appropriately used methods
to prevent selection, detection, reporting and performance
bias. With regard to the attrition bias arising from the missing
data, all RCTs included have correctly used an intention to treat
principle making the efficacy outcome data reliable. However,
the evaluation of the safety of duloxetine will be biased by the
missing outcome data. Generally, the extent of bias will increase
as the amount of missing outcome data increase (21). If the
percentage of missing outcome data is <5% it is generally
deemed at a low risk of bias, whereas if it is more than 20%
it is more likely to risk the biased outcomes (22). It is not only
the proportion of the missing outcome data but whether or not
the missingness of the outcome data relates to its true value
(20). Within the context of this systematic review because
the discontinuation rates were significantly higher in the

duloxetine group compared to placebo and because the most
common reason for discontinuation was reported as the side
effects, it would be reasonable to think that the missingness of
the outcome data is related to the true value of the outcome
variable when assessing drug safety. Therefore, we made a
judgment that most of the trials included in this review have
a high risk of bias for the outcome variable safety/side effects.

Duloxetineis traditionally known to be effective for the treatment
of SUI. Many RCTs evaluating duloxetine treatment in women
with Ul have included women with SUI and SPMUI, excluding
women with predominant urgency. There is some evidence from
animal studies that suggest duloxetine may decrease bladder
over activity. However, this has not been thoroughly investigated.
Clinically, one study showed that women with SPMUI, urgency
predominant MUl and balanced MUI benefit from duloxetine
treatment (15). Therefore, duloxetine can also be used for the
treatment of MUI. The recent guidance recommends using
duloxetine in the treatment of women with SUI when surgery
is not indicated (level of recommendation strong). In women
with MUI, duloxetine is recommended only for those who are
unresponsive to other conservative treatments and who are not
seeking a cure for their condition (23).

TEAE are frequently encountered with duloxetine treatment (24).
Most TEAEs occur in the first 4 weeks of treatment and nausea
is the most common TEAE in the duloxetine group (25,26). If
patients can complete the first month of treatment, the side
effects are less frequent in the later weeks (27). The current
systematic review confirms that patients discontinue duloxetine
treatment due of side effects rather than lack of efficacy.

This study provides the urologists with some useful figures
on the magnitude of treatment efficacy obtained by systemic
analysis of available clinical data from RCTs. However, there
are some limitations. Firstly, we used statistical estimates to
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impute missing data when necessary. This has been done by
established methods, but the estimates may differ from the
actual measurements. Secondly, we may have overlooked RCTs
published in other languages or databases as we have only
conducted the search in two different languages (English and
Turkish) in the most frequently used databases. Thirdly, patient-
reported outcomes were excluded from the meta-analysis.

In conclusion, duloxetine can is an effective treatment option
in women with SUI and SPMUI. The efficacy of duloxetine is
supported by a high level of clinical evidence from randomized
controlled trials. Patients appear to discontinue treatment due
to side effects rather than lack of efficacy. Further studies using
more complicated analytical methods are needed to establish
whether the benefits of treatment outweigh the risks or not.
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