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Objectives: To show the efficacy of propiverine hydrochloride in the management of
symptoms of stress urinary incontinence in female patients with mixed-type urinary
incontinence.

Methods: The study was carried out as a multicenter single-arm clinical trial at 64
institutions in Japan. The participants were female patients aged >20 years with mixed-
type urinary incontinence. The frequency of stress urinary incontinence and urgency
urinary incontinence was evaluated at baseline and 4, 8 and 12 weeks after treatment
with propiverine hydrochloride. Subjective symptoms were evaluated using the
Overactive Bladder Symptom Score and the International Consultation on Incontinence
Questionnaire-Short Form. Functional urethral length and maximum urethral closing
pressure were also measured at baseline and 12 weeks after treatment at the
institutions where the urethral pressure profile was taken.

Results: In total, 49 mixed-type urinary incontinence patients were enrolled in the
present study. The number of cases of urgency urinary incontinence was reduced time-
dependently, which showed statistically significant differences between baseline and 4, 8
and 12 weeks after treatment. A similar statistically different reduction was also
observed for stress urinary incontinence. The mean reduction rates of urgency urinary
incontinence and stress urinary incontinence at 12 weeks after treatment were 63.9%
and 44.3%, respectively. The total scores of International Consultation on Incontinence
Questionnaire-Short Form and Overactive Bladder Symptom Score were gradually
reduced, and the differences were statistically significant. Functional urethral length and
maximum urethral closing pressure at 12 weeks after treatment did not show any
statistical differences compared with those at baseline.

Conclusions: Propiverine hydrochloride can be an effective therapeutic option for
stress urinary incontinence in patients with mixed-type urinary incontinence.

Key words: propiverine hydrochloride, stress urinary incontinence, urgency urinary
incontinence.

Introduction

Recent epidemiological studies suggest that urinary incontinence is a common health concern,
and has a serious negative impact on QOL.'? Especially among elderly women aged
>60 years, SUI is a relatively more common type of urinary incontinence than UUL> Based
on recent treatment strategies, surgical treatments are effective for SUI and can offer a choice
for the patient.* However, considering the efficacy of mid-urethral sling for SUI patients,
some serious adverse events that occur after surgery, including bladder perforation, vaginal
perforation, urethral perforation and hematoma formation, can still be problematic.’>”’” There-
fore, it is desirable to have effective medications for management of SUI patients.
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PH is an anticholinergic drug used to treat UUL®!

Sugaya et al. reported on the efficacy of PH on SUI in adult
female patients whose chief complaint was stress inconti-
nence, including MUI, by carrying out an interview and
assessing the patient’s UPP.'? Although the efficacy of anti-
cholinergic drugs for MUI has been reported, SUI has not
been separately evaluated in most previous reports.’* !¢ Other
than Sugaya’s report,'? only Khullar ef al. separately evalu-
ated the effects of tolterodine on the number of SUI and UUI
episodes among MUI patients.'> However, tolterodine did not
affect SUI in patients with MUI. PH might have some unique
characteristics that are unlike any other anticholinergic drug,
such as increasing closing pressure and extending the func-
tional urethral length for the treatment of SUL'>!""' There-
fore, this clinical trial intended to show the effect of PH on
UUI and SUI frequency in patients with MUI, based on a
particular interest in the therapeutic efficacy of PH for SUL
Thus, our research hypothesis in the present study was that
PH can reduce the frequency of SUI in patients with MUIL

Methods
Study design

The present study was a multicenter, single-arm, prospective
clinical trial carried out at 64 institutions in Japan from Septem-
ber 2013 to March 2015. All procedures were in accordance
with the ethical standards of the Ethics Committee of Shinshu
University School of Medicine (Permission No. 2339, 2013),
the Helsinki Declaration of 1975, as revised in 2008, and the
Ethical Guidelines for Clinical Studies issued by the Ministry
of Health, Labor and Welfare of Japan, revised in 2008 and
enforced in April 2009. Written informed consent was obtained
from each patient. This clinical trial has been registered at
University Hospital Medical Information Network (UMIN)
Center (identifier: UMIN000011491). The information on pro-
tocol amendment was also registered.

Patients

The study enrolled female patients aged >20 years who had
suffered from MUI for >3 months, and who gave their written
informed consent to participate in this study. With regard to the
number of episodes of urinary incontinence, patients who had
both UUI (>1 episodes per week) and SUI (=3 per week) were
enrolled (hereinafter, the number of episodes of urinary inconti-
nence per week is referred to as “urinary incontinence fre-
quency”). The presence of urinary incontinence was confirmed
using a bladder diary prespecified by each patient, as well as
the ICIQ-SF. As for the ICIQ-SF questionnaire, eligible
patients had to meet all of the following requirements: (i) they
had an Item 1 score of >2 points — frequency of leakage: How
often do you leak urine?; (ii) they had an Item 2 score of
>2 points — perceived amount of leakage: We would like to
know how much you think leaks. How much urine do you usu-
ally leak (whether you wear protection or not)?; and (iii) they
selected “leaks when you cough or sneeze” and/or “leaks when
you are physically active/exercising” as the perceived cause of
leakage in Item 3 and 5 of the last question in ICIQ-SF. Blad-
der condition including descent of the bladder, dilatation of the
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bladder neck, hypermobility of the urethra and intrinsic sphinc-
ter deficiency were evaluated in each institution. Decrease in
urethral reflex was also evaluated during UPP for the patients
who received UPP.

Patients had to have a post-void residual urine volume of
<100 mL at baseline. All the enrolled participants were asked
to keep a bladder diary for 7 days before baseline and each
visit during this study to make an assessment of urinary
incontinence.

Patients with urethral stricture, bladder stone, bladder
tumor, urinary tract infection, pregnancy and pelvic organ
prolapse were excluded. Patients who had severe bladder dys-
function, such as urinary retention or lack of urine sensation,
were also excluded from the present study. Patients who took
medicines for urinary tract dysfunction within 2 weeks before
enrollment of this trial were also excluded.

ICIQ-SF is a patient-rated, disease-specific questionnaire
that measures the symptoms and QOL of patients with uri-
nary incontinence (leakage). It consists of the following four
items: (i) the frequency of leakage (scored as an integer from
0 to 5); (ii) the amount of leakage (from 0 to 6); (iii) QOL
(from 0 to 10); and (iv) the cause (type) of leakage (without
score). The OABSS is also a patient-rated, disease-specific
questionnaire that measures the symptoms of patients with
overactive bladder.

All patients who received at least one protocol therapy
after registration, unless they withdrew their informed con-
sent, were included in the SAS. The FAS included patients
who received at least one protocol therapy after registration.
Patients were excluded if: (i) they withdrew their informed
consent at any time during the trial; (ii) they were judged to
be ineligible after registration; (iii) they did not have baseline
data; and (iv) they were not evaluated for efficacy due to fail-
ure to undergo the examinations and so on.

Interventions and end-points

MUI patients were given PH at 20 mg orally once daily after
a meal for 12 weeks. When the response was inadequate and
the patient wished it, the dose of PH was allowed to increase
to 30 or 40 mg daily given in two divided doses.

The efficacies of PH were evaluated by the self-reported
frequencies of urinary incontinence in the patient’s diary. The
primary end-point was the frequency of urinary incontinence
(the number of episodes of urinary incontinence per week)
including SUI; UUIL unclassified urinary incontinence at
baseline and 4, 8 and 12 weeks after commencement of treat-
ment with PH; and the decreasing rate of each type of urinary
incontinence. The number of MUI episodes was defined as
the sum of the number of SUI and UUI episodes. The sec-
ondary end-points included the number of urinations per
week, the number of urinary urgency episodes per week, the
number of pads used per week, percentage change from base-
line frequency of urinary incontinence, questionnaires on
voiding symptoms including OABSS and ICIQ-SF, residual
urine volume, and adverse events. We counted only the num-
ber of incontinence pads used and did not confirm the use of
diapers in the study. Adverse events were collected until
12 weeks after commencement of treatment with PH.

© 2018 The Japanese Urological Association
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As exploratory end-points, the FUL and MUCP at week 12
were compared with those at baseline. They were measured at
six institutions where UPP was available. Patient demographics
were examined for whether they contributed to the decrease in
SUI frequency. The results obtained from UPP were analyzed
by the study expert committee (the chair is KS).

Additionally, all of the adverse events that occurred after
commencement of PH treatment were also reviewed to evalu-
ate the safety of PH. The occurrence and severity of adverse
events were evaluated for each patient. A causal relationship
between PH administration and an adverse event was judged
by investigator.

Statistical analysis

The sample size was 200 participants, which was based on
the feasibility of recruiting patients and the availability of
drug information relating to mixed-type urinary incontinence.

Efficacies were evaluated using paired participant data
between baseline and at 4, 8 or 12 weeks for all end-points
except UPP, and those between baseline and at 12 weeks for
UPP by the Wilcoxon signed rank test. Patient demographic
factors for the decrease in SUI frequency were examined by
regression analysis. All analyses were predefined in the statisti-
cal analysis plan before the database lock in February 2016,
and were carried out using sas version 9.3 (SAS Institute, Cary,
NC, USA). Data were expressed as the mean + standard devi-
ation for continuous variables, and as frequencies and percent-
ages for discrete variables, unless specifically mentioned. The
level of significance was set at P < 0.05 (two-tailed).

Results
Patients

The disposition of patients through the study is shown in
Figure 1. Two patients were excluded from the enrolled par-
ticipants, so the number of participants in the SAS was thus
60. A total of 11 participants were excluded from the SAS
and 49 participants provided data for the FAS. The number
of participants who submitted their bladder diaries at 4, 8 and
12 weeks after commencement of treatment with PH was 49,
44 and 41, respectively. However, one patient who submitted
her diary at 12 weeks discontinued PH treatment after
8 weeks, but we decided that the patient’s bladder diary
should be evaluated, as PH had been administered for
>8 weeks and the effects of PH at 12 weeks cannot be com-
pletely neglected. The clinical characteristics of the enrolled
patients for both safety and efficacy analyses are shown in
Table 1.

Efficacy

Almost all FAS patients (93.9%) reported that they had taken
>75% of the PH prescribed during the study. As expected,
the frequency of UUI episodes per week was reduced in a
time-dependent manner, which showed statistically significant
differences in the paired comparison between baseline and at
4, 8 and 12 weeks after treatment. A similar statistically dif-
ferent decrease was also observed in SUI frequency.

© 2018 The Japanese Urological Association

| Patients screened: 62 |

Patients discontinued (n = 2)
Enrollment before IRB approval (n = 1)
No protocol therapy (n=1)

[ SAS: 60 |

Patients discontinued (n = 11)
Ineligible after enrollment** (n = 2)
Withdrew consent (n = 2)

Adverse event (n = 4)
Lost to follow-up (n = 2)
Disease progression (n=1)

FAS: 49
Basline (49)
4 weeks (49)
8 weeks (44)
12 weeks (41) *

Fig. 1 Disposition of patients through the study. *A total of 40 patients
completed all of the protocols of the study. See text for further explanation.
**UUI frequency <1/week at baseline. One patient who submitted her diary
at week 12 dropped out after week 8, but we decided that the patient’s
diary should be evaluated, as PH had been administered over a period of
8 weeks, and some effects at week 12 cannot be completely neglected.

However, although the number of unclassified urinary incon-
tinence episodes at 8 weeks after PH did not decrease signifi-
cantly, there was a significant improvement in the number at
4 and 12 weeks. The mean rates of decrease in UUI and SUI
frequency at 12 weeks after PH were 63.9% and 44.3%,
respectively, and the efficacy of PH on SUI frequency
seemed to be less than on UUI frequency.

Following the protocol, >90% of the patients filled out
their bladder diary. The results of the bladder diaries and sub-
jective symptoms are shown in Table 2. The total scores of
ICIQ-SF and OABSS were gradually reduced, and these dif-
ferences were statistically significant. The volume of residual
urine at week 12 did not significantly change after treatment
with PH. When compared with baseline, neither FUL nor
MUCP measured at 12 week’s showed a statistically signifi-
cant difference.

Safety

A total of 23 adverse events were reported in 20 (33.3%)
out of 60 patients, with the frequent symptoms being oral
thirst (n = 6, 10%), and constipation (n =4, 6.7%), as
shown in Table 3. There were no serious adverse events,
and the incidence of mild, moderate and severe adverse
events was 11 (18.3%), five (8.3%) and four patients
(6.7%), respectively. Although 55% of the adverse events
were considered to be related to the use of PH, a causal
relationship with PH cannot be denied in 25% of the events
(data not shown).

Factors associated with SUI change

The influence of patient demographic factors on the decreased
rate of SUI frequency at week 12 was investigated by regres-
sion analysis and the results are shown in Table 4. Just two
factors, the increase in diastolic blood pressure (P = 0.011)
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Table 1 Patient characteristics for evaluation of safety and efficacy

FAS
SAS All patients Patients with UPP
n Mean £+ SD n Mean + SD n Mean £ SD
Age (years) 60 67.7 £ 9.9 49 68.0 £ 10.5 17 721 £ 85
Bodyweight (kg) 54 55.1 £ 83 46 543 +75 16 583 +£ 9.8
Height (m) 54 1.5+ 0.6 46 1.5 £ 0.1 16 1.5 £ 0.1
BMI (kg/mz) 54 237 £ 34 46 235 £33 16 254 £33
Parity (cases) 59 22 +09 45 22 £ 07
Menopause (cases) Yes 5l 41
No 6 6
Missing 3 2
Time since menopause (months) 40 2129 + 112.2 31 2183 + 120.4
Complication (cases/%)
Hypertension 59 28/46.7 31 21/42.9 10/58.8
Diabetes mellitus 59 7111.9 31 5/10.2 1/5.9
Other 60 27145.8 31 21/42.9 8/47.1
Table 2 Clinical and urodynamic effects of PH in patients with MUI
Baseline 4 weeks P-value 8 weeks P-value 12 weeks P-value
Bladder diary n 49 49 44 41
MUI (UUI + SUI) (Iweek) 294 £ 17.7 20.0 £ 18.6 <0.0001 17.9 + 18.9 <0.0001 15.0 + 15.9 <0.0001
(-%baselinet) 0.0 30.6 £+ 66.9 415 £+ 488 51.7 £ 39.5
uul (Iweek) 122 £ 111 7.1 £11.2 0.0001 46 £ 72 <0.0001 45+ 79 <0.0001
(-%baselinet) 0.0 34.1 +£ 104.2 64.5 £+ 47.1 63.9 £ 76.9
Sul (Iweek) 17.2 £ 11.7 12.8 + 14.9 0.0002 133 £ 16.7 0.0166 10.5 +£ 12.6 <0.0001
(-%baselinet) 0.0 27.7 £ 75.0 32.2 + 60.7 443 £+ 55.6
Unclassified urinary incontinence (Iweek) 51+95 32 +382 0.0042 27 £58 0.1045 1.5 £ 39 <0.0001
Urinary frequency (Iweek) 705 £ 16.8 62.8 £ 17.0 <0.0001 50.2 £ 14.6 <0.0001 56.9 £ 12.2 <0.0001
Frequency of urinary urgency (Iweek) 24.3 £+ 20.0 16.4 + 183 0.0003 11.4 £ 145 <0.0001 9.8 £ 15.5 <0.0001
No. used incontinence pads (/week) 29.0 £ 226 21.6 £ 20.4 <0.0001 195 £ 21.2 0.0005 16.8 £ 17.3 <0.0001
Subjective symptoms
OABSS 8.8 £ 3.1 6.4+ 44 <0.0001 5.0 + 3.9 <0.0001 49 + 3.6 <0.0001
ICIQ-SF 141 + 3.8 10.0 + 4.9 <0.0001 9.2 £ 438 <0.0001 88 +£54 <0.0001
n 49 36
Residual urine (mL) 11.5 &£ 15.9 85 + 21.0 0.0732
UPP
FUL n 11 8
(cm) 6.6 +£11.5 9.0 £ 11.0 0.2188
MUCP n 13 9
(cmH,0) 343 £ 189 369 + 13.6 0.9141

Mean =+ SD. P-value by paired comparison. f(value at baseline — value at follow up) x 100 / value at baseline.

and severe dilatation of the bladder neck (P = 0.014), nega-
tively influenced the decrease in SUI frequency rate.

Discussion

The present study was carried out as a multicenter single-arm
clinical trial to show the efficacy of PH in female patients
with MUI, especially those with SUI symptoms. A bladder
diary was the main tool used to evaluate the effect of PH. In
the study, PH reduced the frequency of SUI and UUI each
week in a time-dependent manner, which was statistically sig-
nificant. In addition, urinary frequency, frequency of urgency
and the number of pads used similarly decreased after PH

treatment. These results suggest that PH improved both UUI
and SUI frequency in MUI patients. Furthermore, subjective
symptoms evaluated using OABSS and ICIQ-SF also
improved. An increase in residual urine volume had been
expected after PH treatment, but the volume of residual urine
did not show an increase after PH administration, which was
similar to a previous report.®

Measurements of FUL and MUCP did not significantly
change after treatment with PH, so there was no objective
evidence regarding improvement in SUI, and the precise
mechanism of PH action on SUI is still unknown. However,
the number of patients who underwent UPP examination was
just eight (13.3%) at six institutions. The study’s expert

© 2018 The Japanese Urological Association
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Table 3 Adverse events

n %
Total no. patients for safety evaluation 60 100.0
Total no. patients with any adverse events 20 333
Total no. adverse events 23
No. serious adverse events 0
No. patients with adverse events leading to 10 16.7
study withdrawal
Severity of adverse events 20
Mild 11 18.3
Moderate 5 83
Severe 4 6.7
Adverse events 20 333
Oral thirst 6 10.0
Constipation 4 6.7
Abdominal pain 1 1.7
Cough 1 1.7
Acute cystitis 1 1.7
General fatigue 1 1.7
Oral discomfort 1 1.7
Dyspepsia 1 1.7
Tongue pain 1 1.7
Dizziness 1 1.7
Increase in urinary incontinence 1 1.7
Urinary tract infection 1 1.7
Difficulty in micturition 1 1.7
Blurry vision 1 1.7

committee investigated the cause of this failure, and reported
that the length and pressure were not measured properly at
several institutions, and concluded that the results could not
be evaluated. We were therefore unable to clarify the mecha-
nisms of PH, as shown in the previous report.'> Further
investigation should be carried out to clarify the mechanisms
of PH on SUI patients.

Our regression analysis showed that the increase in dias-
tolic blood pressure and the high dilatation of the bladder
neck might have a negative influence on the decrease in SUI
frequency. Further investigation is required to show the exact
relationship among PH, SUI frequency and diastolic blood
pressure. In addition, high dilatation of the bladder neck
attenuated the effect of PH on SUI frequency more than mild
dilatation.

As in previous studies, oral thirst and constipation were
the main symptoms of the adverse events observed after PH
administration in the present study.”'?> No serious adverse
events were observed, and most of the adverse events were
either mild or moderate in severity. These results suggest that
PH can be a prospective treatment option for SUI without
severe adverse events.

Many conservative treatments for SUI have been reported
previously. Pelvic muscle exercise is an effective treatment
for SUL?® Medications, such as antihypertensives, duloxetine
and hormone preparations, and neuromodulation, have also
been shown to have some effect on SUL?'"?> However, these
conservative options have certain limitations, such as lacking
a high degree of evidence and leading to adverse events.
Considering such limitations, the above conservative treat-
ment options for SUI are insufficient to manage SUI with

© 2018 The Japanese Urological Association

Table 4 Patient demographic factors influencing decreased rate of SUI at
week 12

Regression coefficient P-value

Age —0.18 0.835
BMI —1.05 0.707
Systolic blood pressure —0.02 0.976
Diastolic blood pressure —-2.16 0.011
Heart rate —0.60 0.502
Parity 2.36 0.834
Menopause (yes/no) 3.56 0.898
Years after menopause —0.08 0.433
Diabetes mellitus (yes/no) 41.80 0.221
Hypertension (yes/no) 12.84 0.483
Descent of bladder

Type | 88.22 0.062

Type IIA 33.91 0.527

Type 1IB —16.28 0.760
Dilatation of bladder neck

Severe —105.47 0.014

Moderate —37.67 0.254
Hypermobility of urethra (yes/no) —14.96 0.709
Intrinsic sphincter deficiency (yes/no) —50.16 0.165
Decrease in urethral reflex 53.17 0.121

during UPP (yes/no)

Total OABSS score at baseline 0.05 0.987

Results of univariate regression analysis. Data regarding the condition of
the bladder and urethra (type of bladder descent, extent of bladder neck
dilation, and presence or absence of urethral hypermobility and intrinsic
sphincter deficiency), which were examined routinely using transabdomi-
nal ultrasonography, cystography or vaginal examination within 6 months
before registration were collected as baseline characteristics.

satisfactory QOL. Effective medications are warranted for
refractory SUI patients, and PH can be considered an alterna-
tive candidate for SUI treatment.

To the best of our knowledge, the present study is the first
investigation showing the effect of PH on SUI frequency in
MUI patients. However, this study had certain limitations that
must be considered when interpreting the results. In addition,
PH is allowed to be used only for UUI patients in Japan. In
these aspects, this trial is suitable as the first step to show the
clinical effect of PH for SUI patients. As the next step, a ran-
domized, double-blind, placebo-controlled study with a large
number of isolated SUI patients would be required to verify
the present findings. Second, the effects of the investigational
drug were evaluated mainly using subjective tools filled out
by the participants. Third, this trial was carried out for MUI
patients. As SUI and UUI cannot be clearly separated, the
reduction of SUI might be affected by the effects of PH on
UUIL Despite these limitations, our findings show that PH
might have the effect of improving function of the urethra or
bladder neck through the non-anticholinergic pathway, and
can be considered a prospective treatment option for SUI
patients without leading to severe adverse events. Further
investigation considering the aforementioned limitations
should be carried out as the next step.

In conclusion, PH can be a candidate for a therapeutic
option for SUI frequency in patients with MUL



T MINAGAWA ET AL.

Acknowledgments

This study was sponsored by the Translational Research Infor-
matics Center, Foundation for Biomedical Research and Inno-
vation, Kobe, Japan, which is a public interest incorporated
foundation, with funding from Taiho Pharmaceutical, Japan,
under a study contract. However, the company was not
involved in the design and execution of this study. Further-
more, the company did not provide PH for this study and has
not reviewed the current manuscript. The authors thank the
following additional investigators at Translational Research
Informatics Center for their helpful contributions to this trial:
Mr Koichi Yamashiro for project management; Ms Emiko
Uno for data management; Dr Hideaki Kaneda, Dr Shinsuke
Kojima, Mr Mikio Yoshidomi and Dr Atsuhiko Kawamoto for
manuscript review, and Dr Masanori Fukushima for supervis-
ing these roles at Translational Research Informatics Center.

Conflict of interest

TM reports personal fees as a speaker at educational seminars
for Taiho Pharmaceutical, outside the submitted work.

References

—_

Coyne KS, Kvasz M, Ireland AM et al. Urinary incontinence and its relation-
ship to mental health and health-related quality of life in men and women in
Sweden, the United Kingdom, and the United States. Eur. Urol. 2012; 61:
88-95.

Abrams P, Smith AP, Cotterill N. The impact of urinary incontinence on
health-related quality of life (HRQoL) in a real-world population of women

LS}

aged 45-60 years: results from a survey in France, Germany, the UK and the
USA. BJU Int. 2015; 115: 143-52.

Hunskaar S, Burgio K, Diokno A et al. Epidemiology and natural history of
urinary incontinence in women. Urology 2003; 62: 16-23.

Jonsson Funk M, Levin PJ, Wu JM. Trends in the surgical management of
stress urinary incontinence. Obstet. Gynecol. 2012; 119: 845-51.

Serati M, Ghezzi F, Cattoni E ef al. Tension-free vaginal tape for the treat-
ment of urodynamic stress incontinence: efficacy and adverse effects at
10-year follow-up. Eur. Urol. 2012; 61: 939-46.

Tamussino K, Hanzal E, Kolle D et al. Transobturator tapes for stress urinary
incontinence: results of the Austrian registry. Am. J. Obstet. Gynecol. 2007
197: e631-5.

Pushkar DY, Godunov BN, Gvozdev M et al. Complications of mid-urethral
slings for treatment of stress urinary incontinence. Int. J. Gynaecol. Obstet.
2011; 113: 54-7.

o8}

~

w

(=)}

~

=)

Nl

2

(=]

2

—_

22

23

2

=

25

Madersbacher H, Halaska M, Voigt R ef al. A placebo-controlled, multicen-
tre study comparing the tolerability and efficacy of propiverine and oxybu-
tynin in patients with urgency and urge incontinence. BJU Int. 1999; 84:
646-51.

Stohrer M, Madersbacher H, Richter R et al. Efficacy and safety of propiver-
ine in SCl-patients suffering from detrusor hyperreflexia—a double-blind, pla-
cebo-controlled clinical trial. Spinal Cord 1999; 37: 196-200.

Gotoh M, Yokoyama O, Nishizawa O et al. Propiverine hydrochloride in
Japanese patients with overactive bladder: a randomized, double-blind, pla-
cebo-controlled trial. Int. J. Urol. 2011; 18: 365-73.

Lee KS, Lee HW, Choo MS et al. Urinary urgency outcomes after propiver-
ine treatment for an overactive bladder: the ‘Propiverine study on overactive
bladder including urgency data’. BJU Int. 2010; 105: 1565-70.

Sugaya K, Sekiguchi Y, Satoh T et al. Effect of propiverine hydrochloride
on stress urinary incontinence. nt. J. Urol. 2014; 21: 1022-5.

Dmochowski RR, Davila GW, Zinner NR et al. Efficacy and safety of trans-
dermal oxybutynin in patients with urge and mixed urinary incontinence. J.
Urol. 2002; 168: 580-6.

Kreder KJ Jr, Brubaker L, Mainprize T. Tolterodine is equally effective in
patients with mixed incontinence and those with urge incontinence alone.
BJU Int. 2003; 92: 418-21.

Khullar V, Hill S, Laval KU et al. Treatment of urge-predominant mixed uri-
nary incontinence with tolterodine extended release: a randomized, placebo-
controlled trial. Urology 2004; 64: 269-74.

Kelleher C, Cardozo L, Kobashi K et al. Solifenacin: as effective in mixed
urinary incontinence as in urge urinary incontinence. Int. Urogynecol. J. Pel-
vic Floor Dysfunct. 2006; 17: 382-8.

Nishijima S, Sugaya K, Kadekawa K et al. Efficacy of propiverine, an anti-
cholinergic agent, in young and old rats. Life Sci. 2011; 89: 456-9.

Nishijima S, Sugaya K, Kadekawa K et al. Propiverine increases urethral
wall catecholamine levels and bladder leak point pressure in rats. Int. J. Urol.
2016; 23: 93-9.

Kadekawa K, Nishijima S, Ashitomi K et al. Excitatory effect of propiverine
hydrochloride on urethral activity in rats. /nt. J. Urol. 2012; 19: 575-82.
Nygaard IE, Kreder KJ, Lepic MM et al. Efficacy of pelvic floor muscle
exercises in women with stress, urge, and mixed urinary incontinence. Am. J.
Obstet. Gynecol. 1996; 174: 120-5.

Menefee SA, Chesson R, Wall LL. Stress urinary incontinence due to pre-
scription medications: alpha-blockers and angiotensin converting enzyme
inhibitors. Obstet. Gynecol. 1998; 91: 853—4.

Ishiko O, Hirai K, Sumi T er al. Hormone replacement therapy plus pelvic
floor muscle exercise for postmenopausal stress incontinence. A randomized,
controlled trial. J. Reprod. Med. 2001; 46: 213-20.

Bent AE, Gousse AE, Hendrix SL ef al. Duloxetine compared with placebo
for the treatment of women with mixed urinary incontinence. Neurourol.
Urodyn. 2008; 27: 212-21.

Jackson S, Shepherd A, Brookes S et al. The effect of oestrogen supplemen-
tation on post-menopausal urinary stress incontinence: a double-blind pla-
cebo-controlled trial. Br. J. Obstet. Gynaecol. 1999; 106: 711-8.

Wang S, Lv J, Feng X, Wang G, Lv T. Efficacy of electrical pudendal
nerve stimulation in treating female stress incontinence. Urology 2016; 91:
64-9.

© 2018 The Japanese Urological Association



