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Evaluation of the Clinical Efficacy and Complications of Duloxetine in Comparison to Solifenacin in the
Treatment of Overactive Bladder Disease in Women: A Randomized Clinical Trial

Mahboubeh Mirzaei, Azar Daneshpajooh, Seyed Omidreza Anvari*, Salar Dozchizadeh,
Mohamad Teimourian

Purpose: SNRIs (serotonin and norepinephrine reuptake inhibitors) like duloxetine are known to have a role in
the treatment of anxiety disorder and stress urinary incontinence. According to the correlation of anxiety disorder
and overactive bladder, this study aimed to evaluate the clinical efficacy and complications of duloxetine (SNRI)
as a medication in the treatment of overactive bladder in female patients. We were interested to know the probable
therapeutic effect and side effects of duloxetine in overactive bladder.

Materials and Methods: In this single-blinded interventional randomized clinical trial, 60 female patients with
idiopathic overactive bladder (hyperreflexia) referred to the urology clinic, were divided into two groups as pilots.
The first group was treated by 10mg/daily solifenacin and the second group received 20mg/daily duloxetine. The
patients were evaluated by the ICIQ-OAB Questionnaire before and after a one-month follow-up period. The in-
tervention primary outcomes were evaluated by the patient’s presentation of the frequency, nocturia, urgency, urge
urinary incontinence and the drugs side effects as secondary outcomes were checked.

Results: Sixty women with confirmed overactive bladder disease were evaluated. Solifenacin and duloxetine had
the same effect on the treatment of overactive bladder (p value = 0.148). The clinical symptoms were obviously
relieved in both groups after treatment. Side effects were insignificantly more common in the solifenacin group (p
value > 0.05). However, the different frequency of blurred vision in the two groups was statistically significant (p
value = 0.04). The most common complication in the solifenacin and duloxetine groups was anxiety.

Conclusion: The results showed that solifenacin and duloxetine improved overactive bladder symptoms. Accord-
ing to this evaluation, duloxetine can be a suitable alternative option for overactive bladder treatment, due to the
acceptable therapeutic effect and side effects.
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INTRODUCTION
he International Continence Society (ICS) defines

the overactive bladder (OAB) as a “symptom syn-
drome suggestive of lower urinary tract dysfunction.”
The disease is defined as “Urinary urgency, usually ac-
companied by increased daytime frequency and/or noc-
turia, with urinary incontinence (OAB-wet) or without
(OAB-dry), in the absence of urinary tract infection or
other detectable disease. " Therefore, the patient usu-
ally suffers from the excess need to urinate frequently
throughout the day. The disease presentations include
the urinary urgency (sudden and severe urge to urinate),
frequent urination (more than 8 times in 24 hours), and
urge urinary incontinence'”. Urge urinary incontinence
(UUI) is defined as sudden and involuntary urine leak-
age associated with urgency.”) More than 40% of pa-
tients with OAB have urinary incontinence. Also, about
40-70% of urinary incontinence is caused by overactive
bladder'.
The main cause of bladder overactivity disorder is not
known®. The disease can be idiopathic®” or caused by
involuntary contractions of the bladder wall muscles
(hyperreflexia) or a major underlying disorder such as

supraspinal neurologic disorders, spinal cord injury,
stroke, Parkinson's disease, Alzheimer's disease, mul-
tiple sclerosis, neurologic trauma, diabetes, prolonged
recurrent bladder infections, etc. Although, the loss of
bladder wall muscles elasticity could be due to tuber-
culosis, bladder stones, bladder tumors, prior prostate
surgery in men, and multiple pregnancies in women®.
The interactions of neurological and muscular causes
result to bladder function impairment, and the number
of urinations increases without any voluntary control.
Overactive bladder also can be associated with poor
autonomic nervous system function. Excess release of
acetylcholine at the level of epithelial cells or parasym-
pathetic fibers of the bladder muscle layer or detrusor
muscles is one of the mechanisms."

Prior researches showed that the disease has a high
prevalence in the world and is more common among
women and the elderly®'?. Prevalence of the disease
varies between different populations and depends on
age, sex, race, and ethnic group"'". Although the disease
can affect anyone of any age, its prevalence increases
with age'?. People over the age of 65 are 39.9 percent
more likely to get the disease. Postmenopausal women
are also more likely to develop the disease due to the
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Table 1. Determination and comparison of demographic variables in the two groups.

Duloxetine Group. Solifenacin Group. p. value

Mean SD Mean SD
Age 52.13 12.64 54.10 14.68 0.580
Weight 72.46 12.85 70.20 9.550.441 0921
Number of Pregnancy 3.73 2.61 3.80 2.56

Prevalence % Prevalence % p- value
Vaginal Atrophy Yes 11 36.7 11 36.7 1

No 19 63.3 19 63.3

decreased estrogen level'?. Milsom et al. showed that
the prevalence of overactive bladder was 1.8-30.5% in
Europe, 1.7-36.4% in the United States, and 1.5-15.2%
in Asia"”. Wein et al. estimated that at least 17 mil-
lion Americans were affected by overactive bladder
@_ About 49 million in Europe and 33 million in the
United States have symptoms of bladder overactivity.
This ratio is higher than the prevalence of hypertension,
asthma and diabetes"?.

Sometimes, the OAB disease severity disrupts the pa-
tient's individual life"?. Untreated and frequent urina-
tion can affect physical, social and emotional health®.
OAB affects daily activities such as traveling, physi-
cal activity, relationships, sexual function, and also the
normal sleep"®. Studies have shown that patients with
overactive bladder have a lower quality of life. Urinary
incontinence can lead to urinary tract infections, skin
rashes, skin fragility, increased risk of hospitalization,
embarrassment, mental distress, reduced social interac-
tions, reduced quality of life, self-restriction, or avoid-
ance of sexual activity”. As an example, the quality of
life of patients with overactive bladder was lower than
that of patients with diabetes in the social and function-
al areas"”.

The disease should not be mistaken for urinary tract in-
fections due to the symptoms overlap®'>. The volume
of urine is relatively small each time urinating. Pain
during urination indicates that there is a problem other
than overactive bladder®.

The predisposing factors are perineal muscle weakness
in women and BPH in men, along with other underlying
and chronic disorders in the elderly®.

Primary treatment options include medication, behavio-
ral therapy, or a combination. In very rare cases, where
patients do not respond to primary treatment, surgery
such as detrusor myectomy, augmentation enterocysto-
plasty with continent urinary diversion is recommend-
ed®. Anticholinergic drugs, tricyclic antidepressants
(TCAs), and calcium channel blockers (CCBs) are

among the main drugs used"?.

Unfortunately, many people do not seek medical treat-
ment, because they mistakenly believe that bladder con-
trol problems are an inevitable part of old age and that
there is no cure for it, or that they are embarrassed to
talk to the doctors and other health care providers about
their problems®. Due to the attribution of its symptoms
to the other diseases, only a few will benefit from ap-
propriate treatment. They experience a sense of embar-
rassment and fear of being in a social environment, that
isolates them from the workplace and society, ultimate-
ly leading to depression. The correlation between ob-
sessive-compulsive symptoms and the OAB has been
evidenced in the literature.”” In our research, we pro-
posed to try the drug, duloxetine to treat the OAB, to
compare it with the standard treatment, and to evaluate
the side effects, according to the correlation of the OAB
and obsessive-compulsive disorder. Since duloxetine
is known to have a therapeutic role in the treatment of
anxiety disorders and stress or mixed urinary inconti-
nence in adults, we were interested to know the prob-
able therapeutic effect and side effects in OAB. If the
drug proves to be effective, it could be used as a single
medication in mixed urinary incontinence, instead of
combination treatment with anticholinergics in these
patients. There is no prior literature in this regard.

Patients and Methods

This research was a single-blinded randomized clini-
cal trial study. This clinical trial was approved in the
clinical ethics committee of Kerman university of med-
ical sciences. (code: IRRKMU.AH.REC.1398.099) Iran
clinical trial registration center approved the clinical
trial. (Code: IRCT20191010045047N1) The study pop-
ulation was the women referred to the urology clinic
in Kerman in 2018 who had bothersome urgency with
or without other irritative urinary tract symptoms. We
decided to evaluate 30 patients in each group as pilots.
The patients under 18 years of age, the ones with known
urinary tract infection, bladder stones, positive history

Table 2. Determination and comparison of the frequency of complications in the two groups.

Side-effect Duloxetine Group. Solifenacin Group. p- value
Prevalence % Prevalence %

Dry Mouth Yes 8 26.7 10 333 0.389
No 22 73.3 20 66.7

Constipation Yes 10 333 10 333 1
No 20 66.7 20 66.7

Blurred vision Yes 2 6.7 9 30 0.042
No 28 93.3 21 70

Anorexia Yes 5 16.7 6 20 1
No 25 83.3 24 80

Sleep disturbances ~ Yea 5 16.7 11 36.7 0.143
No 25 83.3 19 63.3

Anxiety Yes 11 36.7 17 56.7 0.195
No 19 63.3 13 43.3
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Table 3. The average ICIQ-OAB questionnaire in the two groups.

Duloxetine Group. Solifenacin Group. p- value
Mean SD Mean SD
Before Treatment 13.90 3.19 14.86 2.89 0.225
After Treatment 8.76 2.14 9.66 2.59 0.148
p. value <0.001 <0.001

of urogynecological malignancy, Obesity (BMI>40),
high grade cystocele and rectocele (more than 2 accord-
ing to the pelvic organ prolapse quantification system
(POP-Q)), residue of urine>100cc and or maximum
flow rates of lower than 15ml/s, pregnant, suffering
from underlying neurologic disorder such as spinal cord
injury, stroke, Parkinson's disease, Alzheimer's disease,
multiple sclerosis, neurologic trauma, and diabetes
were excluded from the evaluation. After obtaining
written ethical consent, patients were randomly divided
into two groups using the random allocation software.
Patients were allowed to use other treatments through
the follow-up period.

The research was single blinded. As the 10 mg dos-
age for solifenacin had better clinical efficacy in prior
researches, group 1 received the anticholinergic solif-
enacin 10mg/daily and group 2 received SNRI dulox-
etine 20mg/daily without knowing the drugs name and
characteristics. These patients were followed up for
one month and then the ICIQ-OAB Questionnaire was
filled out to compare the drug’s effectiveness after the
intervention. The intervention outcomes were evaluated
by the patient’s presentation of the frequency, nocturia,

urgency, urge urinary incontinence, and the drugs side
effects. A clinical interview was conducted by a psy-
chologist to assess the psychologic side effects, based
on the criteria in the reference of diagnostic & statistical
manual of mental disorders.

After collecting the questionnaires, the data were sta-
tistically analyzed by SPSS statistical software version
20 using bivariate analysis between the two groups. To
provide descriptive results, frequency index, relative
frequency and central mean index, statistical chi-square
test and statistical regression test were used. Patients’
enrollment algorithm is shown in Figure 1. (CON-
SORT flow diagram)

RESULTS

130 patients with urinary urgency were referred, in
which, 60 patients met the criteria for evaluation after
the exclusion criteria review, urine analysis, and uro-
flowmetry. Two groups of thirty patients were evalu-
ated in this study (Figure 1). The mean age was insig-
nificantly higher in the solifenacin group (54.10 years)
compared to the duloxetine group (52.13 years) (p val-
ue=0.580). The two groups were completely identical in

COMNSORT 2010 Flow Diagram

REPORTIMNG OF CLIMICAL TRIAL

Enrollment ]

Assessed for eligibility (n=130)

Exdusion Criter=: =15 years of age, known LTI
bladder stones, history of urogyniecological
malignancy, Obesity (BMI= 407, high grade
cystocele and redtocele, PWwRE =100cc and or Gimax
of lower than 1 5mlis, pregnancy, underiying
neurdogic d=sorder, neurologc trauma, and

Excluded (n=70)

e Mot meeting inclusion criteria (n=70)
& « Declined to participate (h=0)

« Other reasons (h=0)

digbetes.
| Randamized (n=60)
Group 1. Single-blinded intervention by L ciiesation

|
JGrDup 2. Single-blinded intervention by

Solifenacin 10 mgidaily (n=30)
+ Received intervention (n=30)
Fean Age: 54.1214.68 @ value:0.580)

Duloxetine 20 mgidaly (n=30)0
+ Received intervention (n=30)
Mlean &ge: 52 13+12 64 (p value:0.580)

l Followw-Up (ane maonthl l

Lost to follow-up (n=0)

Discontinued intervention (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n=0)

Analysis ] -

Analysed (n=30)
» Excluded from analysis (n=0)

Figure 1. CONSORT Reporting Diagram of the clinical trial.

Analysed (n=30)
» Excluded from analysis (n=0)
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terms of demographic variables. Eleven patients in the
duloxetine group and Eleven patients in the solifena-
cin group had concomitant atrophic vaginitis, who were
treated with topical estrogen at the same time (Table 1).
The clinical disorders like frequency, nocturia, urgency
and urge urinary incontinence were obviously relieved
in both groups after treatment. The mean of question-
naire score in the solifenacin group was 14.86 before
the intervention and 9.66 after the treatment, respective-
ly. These scores were 13.90 and 8.76 in the duloxetine
group. This difference was not statistically significant
(p value = 0.148). The scores in both groups decreased
after the intervention. This difference was statistically
significant (p value < 0.01) (Table 3). The prevalence
of complications like dry mouth, blurred vision, ano-
rexia, sleep disturbance, and anxiety was higher in the
solifenacin group than in the duloxetine group. But,
only the frequency of blurred vision was statistically
significant (p value = 0.042). Gastrointestinal side ef-
fects were equal in both groups (Table 2).

DISCUSSION

Our results showed that SNRI, duloxetine relieved the
overactive bladder symptoms. According to this eval-
uation, duloxetine may be a suitable alternative option
for overactive bladder treatment, due to the acceptable
therapeutic effect and side effects.

Overactive bladder disease is one of the main causes
of medical expenses for the patient and the health care
systems in the world. Early diagnosis and treatment of
the disease will play a better and more effective role in
the patient care and cost reduction.

The exact disease diagnosis includes the patient history,
physical examination, and laboratory tests to rule out
the differential diagnoses. Diagnostic cystoscopy, urine
cytology, and diagnostic ultrasound of the kidneys
and bladder are not recommended in the early stages
of disease diagnosis®. Urodynamic test purpose is to
distinguish between different types of incontinencys;
therefore, it is the most effective diagnostic method".
Many patients who suffer from bladder overactivity
need long-term treatment to relieve the symptoms 2.
Different treatments can be used, depending on the
patient’s condition and the physician’s decision, to
improve the quality of life. But specific treatment for
the disease is not always necessary®®. The pelvic floor
muscle exercises, bladder training, and other behavioral
therapies are sometimes recommended®'®. The blad-
der training teaches the patient how to resist the urge
to urinate. In some cases, the patient must have a plan
to empty the bladder. Weight loss for overweight pa-
tients, reducing caffeine consumption (tea and coffee),
and balancing fluid intake can also be beneficial® >,
Decreased sensitivity of the bladder nerve fibers by the
use of capsaicin or the use of Botox, potassium channel
blockers, beta-adrenergic agonists, muscle relaxants,
and neurotransmitter blockers are also used to treat
overactive bladder®?,

As said, primary treatment options include medication,
behavioral therapy, or a combination®. There are very
effective medications for treating overactive bladder
which can help the patient return to normal life. How-
ever, no drug is as beneficial to lifestyle changes as it
is for elder patients®*?. Anticholinergic drugs are the
mainstay and the first line treatment medications, in-
cluding Trospium, Fesoterodine, Solifenacin, Darifena-
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cin, Oxybutynin, Tolterodine, and Hyoscyamine®.
These drugs reduce the range of bladder contractions
and voluntary contractions. The common side effects
include confusion, dry mouth, constipation, prolonged
QT interval, hypotension in the elderly, and papillary
dilatation.

These drugs should not be used if the patient has
closed-angle glaucoma and myasthenia gravis®®. Solif-
enacin, a specific muscarinic receptor antagonist (M3)
has a high selectivity for the urinary and bladder secre-
tory glands. The drug reduces the elasticity of bladder
smooth muscle and allows more urine to be retained in
the bladder. Solifenacin is administered orally at 5 and
10 mg. doses, and the full therapeutic effects will be
seen 2-4 weeks after treatment. Solifenacin is not rec-
ommended in people with severe renal or liver failure.
Dry mouth is one of the most common side effects of
solifenacin®”.

Another class of drugs is SNRIs (serotonin and nor-
epinephrine reuptake inhibitors), including Duloxe-
tine (Cymbalta)¢ Desvenlafaxine (Pristiq)¢ Tofenacin
(Elamol, Tofacine) ¢ Milnacipran (Ixel, Savella) ¢ Le-
vomilnacipran (Fetzima), and Venlafaxine (Effexor).
The side effects are sexual dysfunction, generalized
anxiety disorder, dyspepsia and panic attacks (28, 29).
Duloxetine has been used to treat severe depressive dis-
orders and generalized anxiety disorder in adults and
to control diabetic neuropathic pain. It significantly in-
creases the capacity of the sphincter muscle in the phase
of urinary filling and storage. Therefore, it is known to
have a therapeutic role in the treatment of anxiety disor-
ders and stress or mixed urinary incontinence in adults.
In a study of 306 women with OAB, by Steers. et al.,
it was found that the group receiving duloxetine had a
significant improvement over the group receiving pla-
cebo. The most common adverse events with duloxe-
tine (nausea, 31%; dry mouth, 16%; dizziness, 14%;
constipation, 14%; insomnia, 13%; and fatigue, 11%)
were the same as those reported by women with SUI
and were significantly more common with duloxetine
than placebo.®”

Wang et al. evaluated the condition of a 17-year-old
female suffering from OAB for 2 years. The results
showed that duloxetine improved the bladder capaci-
ty and decreased urinary frequency®”. Ghanbari et al.
examined the efficacy and side effects of oxybutynin
and tolterodine in the treatment of overactive bladder.
The results showed that both oxybutynin and toltero-
dine improved the patient's quality of life. In that study,
the effectiveness of these two drugs did not differ sig-
nificantly®”. Basu and Duckett examined the condition
of a 47-year-old patient with urinary incontinence. The
results showed that treatment of this patient with dulox-
etine was successful®?,

According to the prior researches, there are various
treatments for OAB. The 10 mg dosage for solifena-
cin had better clinical efficacy at 12 weeks. Although
the Smg is starting dose.®” As the results of our study
showed, patients with OAB treated with duloxetine
had side effects including dry mouth (26.7%), blurred
vision (7.6%), anorexia (16.7%), sleep disturbance
(16.7%), anxiety (7.36%) and constipation (33.3%).
These results showed the duloxetine same efficacy and
adverse effects of the Steers., et al. research with a little
more incidence.®” These side effects have also been re-
ported in people treated with solifenacin. However, the
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10md/daily solifenacin may have more side effects than
the Smg/daily dosage. The most common complication
in both groups was anxiety. This research compared
the medication duloxetine with the standard treatment,
solifenacin in OAB. However, prior researches did not
compare the two treatments and the efficacy was com-
pared with the placebo. Our follow-up period was one
month, that was less than some prior researches. Since
the aim of this study was to replace duloxetine, alone
as the first line of treatment, instead of combination
therapy of duloxetine and anticholinergics in patients
with mixed urinary incontinence, the follow-up time for
the evaluation of the effects of duloxetine on OAB was
considered as one month. However, longer follow-up
periods may present more drug’s efficacy and also side
effects. The results of the study of solifenacin and du-
loxetine in the treatment of OAB in women referring
to urology clinic in Kerman in 2018 showed that the
clinical efficacy of these two drugs was the same and no
preference was observed between the two drugs. Since,
both can be suitable options in the treatment of OAB.
Future researches with larger populations are needed to
confirm the clinical efficacy of duloxetine to be used.

CONCLUSIONS

Our results showed that solifenacin and duloxetine
relieved the overactive bladder symptoms. According
to this evaluation, duloxetine can be a suitable alterna-
tive option for overactive bladder treatment, due to the
acceptable therapeutic effect and side effects. We rec-
ommend to try other SNRIs for the OAB treatment to
figure out the efficacy and complications in the future
research.
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