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Abstract We carried out a systematic review and meta-
analysis to assess the efficacy and safety of propiverine for
treating overactive bladder (OAB) in adult. A literature review
was performed to identify all published randomized placebo-
controlled trials (RCT) of propiverine for the treatment of
OAB. The search included the following databases:
PUBMED and EMBASE. The reference lists of retrieved
studies were also investigated. A systematic review and
meta-analysis were conducted. Ten publications involving
nine different RCTs were used in the analysis. We found that
propiverine was effective in treating OAB in our meta-analy-
sis. The decrease in number of micturitions/24 h (P<0.00001,
the mean decrease was from 1.80 to 2.57) indicated that
propiverine was more effective than the placebo. Propiverine
also decrease the number of urgency, urgency incontinence,
and nocturia and increase urine volume. However, the inci-
dence of difficulty in voiding was higher with propiverine
therapy compared with the placebo (P=0.05, the mean per-
centage range from 0.34 to 4.93 %). The decrease of total
international prostate symptom score (IPSS) (P<0.0001, the
mean decrease was from 12.5 to 16.1) indicated that
propiverine add al-adrenoceptor antagonist was more effec-
tive in decreasing the lower urinary tract symptom (LUTS).
The combination therapy also decreases the voiding symptom
and storage symptom scores and increases maximum flow
rate. This meta-analysis shows that propiverine is a safe and
effective treatment for OAB. The major adverse event
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associated with propiverine treatment was difficulty in
voiding. Propiverine add al-adrenoceptor antagonist was
more effective in terms of decreasing difficulty in voiding.
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Introduction

Overactive bladder (OAB) is characterized by symptoms
of urgency, with or without urgency incontinence, usually
with frequency and nocturia [1]. OAB symptoms are sug-
gestive of urodynamically demonstrable detrusor overac-
tivity [1]. A recent study showed that OAB symptoms
negatively influence health-related quality of life and in-
crease anxiety and depression [2]. Anticholinergic agents
are often used to reduce detrusor overactivity and improve
OAB symptoms. Propiverine is an antimuscarinic agent
with a mixed mode of action in the treatment of symp-
toms associated with OAB. As well as blocking musca-
rinic receptors in the detrusor muscle, the drug also in-
hibits cellular calcium influx, thereby diminishing muscle
spasm [3-5]. Propiverine was effective for urgency, fre-
quency, and urgency incontinence, suggesting that it con-
tributes to improving overall OAB symptoms, especially
by improving urgency and urgency incontinence episodes;
propiverine may have improved the daily living activities
impaired by OAB [6]. However, the ability of propiverine
to improve nocturia and the risk ofurinary retention re-
main controversial. Several clinical studies have demon-
strated the clinical efficacy of propiverine in men with
OAB. But the number of study was not enough and the
main adverse was not considered.
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The goal of the present study was to perform a meta-
analysis to evaluate the safety and efficacy of propiverine in
treating OAB, which may resolve some of the current contro-
versies over use of the drug.

Materials and Methods
Inclusion Criteria

Randomized controlled trials (RCTs) that met the following
criteria were included: (1) a study design that included treat-
ment with propiverine; (2) the study provided accurate effica-
cy and safety data that could be analyzed, including the total
number of subjects and the values of each index; and (3) the
full text of the study could be accessed. If these inclusion
criteria were not met, then the study was excluded from the
analysis.

Search Strategy

MEDLINE (from 1966 to November 2014), EMBASE (from
1974 to November 2014), and the reference lists of retrieved
studies were searched to identify RCTs that referred to the
effects of propiverine treatment. The following search terms
were used: propiverine, overactive bladder, alpha-blockers,
meta-analysis, and randomized controlled trials.

Trial Selection

When the same study was published in various journals or in
different years, the most frequently cited one was used for the
meta-analysis. If the same group of researchers studied a
group of subjects with multiple experiments, then each study
was included. Together, we discussed each of the RCTs that
were included and excluded studies that either failed to meet
the inclusion criteria or could not be agreed upon by the au-
thors. A flow diagram of the study selection process is
presented in Fig. 1.

Quality Assessment

The methodological quality of each study was assessed ac-
cording to how patients were allocated to the arms of the
study, the concealment of allocation procedures, blinding,
and the data loss due to attrition. The studies were then clas-
sified qualitatively according to the guidelines published in
the Cochrane Handbook for Systematic Reviews of Interven-
tions 5.1.0 [7]. Based on the quality assessment criteria, each
study was rated and assigned to one of the three following
quality categories: A, if all quality criteria were adequately
met, the study was deemed to have a low risk of bias; B, if
one or more of the quality criteria was only partially met or
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was unclear, the study was deemed to have a moderate risk of
bias; or C, if one or more of the criteria were not met, or not
included, the study was deemed to have a high risk of bias.
Sensitivity analyses were then performed on the basis of
whether these quality factors were adequate, inadequate, or
unclear. Differences were resolved by discussion among the
authors.

Data Extraction

The following information was collected: (1) the name of the
first author and the publication year; (2) the study design and
sample size; (3) the therapy that the patients received; (4) the
source of the patients; and (5) data including the number of
micturitions/24 h, urgency episodes/24 h, urgency inconti-
nence episodes/24 h, urine volume (ml) per micturition,
nocturia episodes/24 h, total IPSS improvement, IPSS voiding
improvement, IPSS storage improvement, peak urinary flow
rate (Qmax), adverse events, difficulty in voiding, dry mouth,
and constipation.

Statistical Analysis

The meta-analysis of comparable data was carried out using
Review Manager 5.1.0. Due to the large number of plots, we
combined the 6 forest plots into 1 plot using Adobe Photoshop
CS (Figs. 2, 3,4, 5, and 6).

Results
Characteristics of Individual Studies

The database search and reference lists of retrieved studies
found 82 potential articles to be used in our meta-analysis.
Based on the inclusion and exclusion criteria, 70 articles were
excluded after simply reading the titles and abstracts of the
articles and two articles were excluded because they lacked a
full text. In all, 10 articles with 9 RCTs were included in the
analysis, with 5 RCTs [6, 8—11] for propiverine hydrochloride
for overactive bladder (Figs. 2, 3, and 4) and 4 RCTs [12-15]
for propiverine hydrochloride for overactive bladder and in
adult with lower urinary tract symptoms (Fig. 5). Baseline
characteristics of the 9 individual studies included in our
meta-analysis are listed in Table 1.

Quality of Individual Studies

Among the studies included in the analysis, three described
the randomization processes that they had employed. Nine
studies used blinding methods, including eight double-
blinded RCTs. The quality levels of the 9 identified studies
are ranged from A to B (Table 2). The funnel plot provided a
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Fig. 1 A flow diagram of the
study selection process

82 articles were identified by search, including:

MEDLINE: 30 articles;
EMBASE: 52 articles;
Reference lists of retrieved studies: 2 articles.

A

4

70 articles excluded according to the inclusion
and exclusion criteria after reading the tiles and
abstracts.

[ 12 relevant articles were identified ]

A

A
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J 2 articles were not RCTs. J

[ 10 articles were identified ]

‘( 2 articles described the same trail and 1 of

A 4
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L them was excluded.

9 RCTs were identified, including:

4 RCTs for propiverinr plus

alpha-blockers;

5 RCTs for propiverine.

qualitative estimation of publication bias of the studies, and no
evidence of bias was found (Fig. 6).

Clinical Outcome after Propiverine Hydrochloride
Treatment

The Number of Micturitions per 24 h

Five studies of the effects of propiverine for overactive blad-
der were identified, which involved 2934 participants (1674 in
the treatment group and 1260 in the control group); conclu-
sions differed across studies. According to our analysis, no
heterogeneity was found among the five trials (P=0.17), and
thus a fixed effects model was chosen for the analysis. Based
on our analysis, the decrease in the number of micturitions/
24 h in the propiverine group was significantly greater than in
the control group (P<0.00001) (Fig. 2). The mean decrease in
number of micturitions/24 h was from 1.80 to 2.57.

Urgency Episodes per 24 h

Three studies of the effects of propiverine hydrochloride for
overactive bladder were identified, which involved 2265 par-
ticipants (1227 in the treatment group and 1038 in the control
group); conclusions differed across studies. According to our
analysis, no heterogeneity was found among the three trials
(P=0.06), and thus a fixed effects model was chosen for the
analysis. Based on our analysis, the decreased urgency epi-
sodes per 24 h in the propiverine group was significantly

greater than in the control group (P<0.00001) (Fig. 2). The
mean decrease in number of urgency episodes per 24 h was
from 1.94 to 2.85.

Urgency Incontinence Episodes per 24 h

Three studies of the effects of propiverine hydrochloride for
overactive bladder were identified, which involved 1724 par-
ticipants (939 in the treatment group and 785 in the control
group); conclusions differed across studies. Based on our
analysis, the decreased urgency incontinence episodes per
24 h in the propiverine group was significantly greater than
in the control group (P<0.00001) (Fig. 2). The mean decrease
in number of urgency incontinence episodes per 24 h was
from 1.04 to 1.52.

Urine Volume (ml) per Micturition

Five studies of the effects of propiverine hydrochloride
for overactive bladder were identified, which involved
2891 participants (1648 in the treatment group and
1243 in the control group); conclusions differed across
studies. Based on our analysis, the increase of urine
volume (ml) per micturition in the propiverine group
was significantly greater than in the control group
(P<0.00001) (Fig. 3). The mean increase of urine vol-
ume (ml) per micturition was from 23.44 to 45.40 ml.
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Fig. 2 The change of the mean
number of micturitions/24 h,
urgency/24 h, urgency
incontinence/24 h, and nocturia/
24 h in propiverine versus
placebo

Nocturia Episodes per 24 h

Four studies of the effects of propiverine hydrochloride for
overactive bladder were identified, which involved 2302 par-
ticipants (1263 in the treatment group and 1039 in the control
group); conclusions differed across studies. According to our
analysis, no heterogeneity was found among the four trials (P=
0.83), and thus a fixed effects model was chosen for the anal-
ysis. Based on our analysis, the decreased nocturia episodes per
24 h in the propiverine group was significantly greater than in
the control group (P=0.03) (Fig. 2). The mean decrease in
number of nocturia episodes per 24 h was from 0.29 to 0.43.

Fig. 3 The change of the mean
urine volume (ml) per micturition
in propiverine versus placebo
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Propiverine Placebo

Mean Difference

Mean Difference

Study or Subgroup  Mean SD Total Mean SD_Total Weight [V, Fixed, 95% CI IV, Fixed, 95% CI
change of micturitions/24h
Gotoh M 2011 186 186 284 136 1.67 270 27.8% 0.50([0.21,0.79] -
Homma 'Y 2009 18 186 305 108 162 143 211% 0.72(0.38, 1.06) -
Lee KS 2009 356 3.218 142 258 4182 79  21% 0.98[-0.08,2.04]
Yamaguchi O 2007 187 27 384 094 229 395 194% 0.93[0.58, 1.29)] —
Yamagquchi O 2013 1.85 21 559 144 223 373 295% 0.41[0.12,0.70) -
Total (95% Cl) 1674 1260 100.0% 0.61[0.46,0.77] ¢
Heterogeneity: Chi*=6.47, df=4 (P=0.17), "= 38%
Test for overall effect: Z=7.75 (P < 0.00001)
change of urgency/24h
Gotoh M 2011 2.84 252 284 199 259 270 257% 0.85(0.42,1.29)] =
Yamaquchi O 2007 23 308 384 128 29 395 26.4% 1.02[0.60,1.44] —
Yamaquchi O 2013 1.94 245 559 151 233 373 479% 043[0.12,0.74] -
Total (95% Cl) 1227 1038 100.0% 0.69 [0.48, 0.91] g
Heterogeneity: Chi*= 5.58, df= 2 (P = 0.06); "= 64%
Test for overall effect: Z= 6.30 (P < 0.00001)
change of urgency incontinence/24h
Gotoh M 2011 118 1.64 284 068 1.04 270 406% 0.50([0.27,0.73] *
Yamaguchi O 2007 119 22 262 068 2 260 16.2% 0.50([0.14,0.86] —
Yamaguchi O 2013 1.04 125 383 092 149 255 43.2% 0.12[-0.10,0.34] i ol
Total (95% Cl) 939 785 100.0% 0.34[0.19,0.48]
Heterogeneity: Chi*=6.47, df= 2 (P = 0.04); "= 69%
Test for overall effect: Z= 4.54 (P < 0.00001)
change of nocturia’24h
Gotoh M 2011 029 061 284 025 069 270 358% 0.04[0.07,015) o
Lee KS 2009 052 1.012 142 042 1.038 79 53% 0.10[0.18,0.38] T
Yamaguchi O 2007 043 121 348 03 091 361 16.9% 0.13[-0.03, 0.29) ™
Yamaguchi O 2013 049 083 489 042 063 329 420% 007[0.03,017]
Total (95% Cly 1263 1039 100.0% 0.07 [0.01,0.14]
Heterogeneity: Chi*= 0.89, df= 3 (P = 0.83); F= 0% T 3
Test for overall effect: Z= 2.14 (P = 0.03) Propiverine Placebo
Major Adverse Effect

Four studies of the major adverse effects of propiverine

hydrochloride for overactive bladder were identified,
which involved 2042 participants (1139 in the treatment
group and 903 in the control group); conclusions dif-
fered across studies. According to our analysis, no hetero-
geneity was found among the four trials (P=0.72, 0.70,
0.49), and thus a fixed effects model was chosen for the
analysis. Based on our analysis, there was no clinical dif-
ference in blurred vision (P=0.12) (Fig. 4), but the increase

of dry mouth and constipation in the propiverine group was

Propiverine Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Gotoh M 2011 2548 3562 284 818 3633 270 21.0% 17.30[11.30,23.30]
HommaY 2009 36.07 403 305 9.28 3267 143 154% 26.79[19.78, 33.80]
Lee KS 2009 3547 5552 142 1999 4953 79 37% 15.48([1.24,29.72)
Yamaquchi 0 2007  36.62 37.99 383 11.67 33.74 393 29.5% 24.95([19.89,30.01]
Yamaquchi 0 2013 23.44 41.27 534 11.84 3418 358 304% 11.60[6.62,16.58]
Total (95% Cl) 1648 1243 100.0% 19.21[16.46, 21.96]

Heterogeneity: Chi*= 19.06, df= 4 (P = 0.0008); F= 79%
Test for overall effect: Z=13.71 (P < 0.00001)

100 50 0 50 100
Propiverine Placebo
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Fig. 4 The changes of dry propiverine

mouth, constipation, blurred

vision, and difficulty in voiding in change of blurred vision

propiverine versus placebo
Gotoh M 2011 1 291
Homma'Y 2009 12 306
Lee KS 2009 1 142
Yamaquchi O 2007 15 400
Total (95% CI) 1139
Total events 29

Heterogeneity: Chi*= 2.42, df = 3 (P = 0.49); F= 0%
Testfor overall effect Z=1.54 (P=0.12)

change of dry mouth incidence

Gotoh M 2011 57 291
Homma'Y 2009 122 306
Lee KS 2009 14 142

Yamagquchi O 2007 103 400

Total (95% Cl)
Total events 296

1139

Heterogeneity: Chi*= 1.33, df= 3 (P = 0.72); F= 0%
Testfor overall effect: Z= 10.50 (P < 0.00001)

change of constipation
Gotoh M 2011 18 291
HommaY 2009 42 306
Lee KS 2009 5 142
Yamaquchi O 2007 45 400

Total (95% CI)
Total events 110

1139

Heterogeneity: Chi*=1.43, df=3 (P =0.70); F=0%
Test for overall effect: Z= 4.81 (P < 0.00001)

change of voiding difficulty
Gotoh M 2011 2 2
Homma Y 2009 6 306
Lee KS 2009 7 142
Total (95% Cl) 739
Total events 15

Heterogeneity: Chi*= 0.39, df=2 (P =0.82); F= 0%
Test for overall effect: Z= 2.06 (P = 0.04)

significantly greater than in the control group (P<0.00001)
(Fig. 4). But their severity was mostly mild. Three studies
of difficulty in voiding of propiverine for overactive blad-
der were identified, which involved 1237 participants (739
in the treatment group and 498 in the control group); con-
clusions differed across studies. According to our analysis,
no heterogeneity was found among the three trials (P=
0.82), and thus a fixed effects model was chosen for the
analysis. The incidence of difficulty in voiding in the safe-
ty analysis population was 2.6 % in the propiverine group
and 0.42 % in the placebo group. There were significantly
higher incidence of voiding difficulty in the propiverine
group than in the placebo group (P=0.04) (Fig. 4).

Clinical Outcome with Propiverine for OAB with Lower
Urinary Tract Symptoms

Four RCTs involving two multicentre trials were identi-
fied, which referred to changes in the total IPSS,

Study or Subgroup _ Events _ Total Events Total Weight M-H, Fixed, 95% CI

S1373
placebo Odds Ratio Odds Ratio
M-H. Fixed, 95% Cl
0 274 35% 2.83[0.11,69.89]
3 145 26.7%  1.93[0.54,6.95] S
2 79 17.4%  027[0.02,306) —————*+—T—
8 405 52.3%  1.93[0.81,4.61] T
903 100.0%  1.67 [0.87,3.23] >
13
10 274 18.9% 6.43([3.21,12.89) ——
20 145 37.2%  4.14[2.45 7.00] -
2 79 53% 4.21(0.93,19.03
23 405 38.7%  5.76(3.58,9.29] -
903 100.0%  5.20 [3.83,7.08] L 2
55
6 274 17.4%  2.95[1.15 7.53 ——
11 145 38.6%  1.94[0.97,3.89] -
0 79 1.8% 6.36(0.35 116.54] —
16 405 42.2%  3.08[1.71,5.55) —
903 100.0%  2.68[1.79, 4.00] <&
33
0 274 209% 4.74(0.23,99.19] —
1 145 543% 2.88[0.34,24.15) —
0 79 24.8% 8.80(0.50,156.16] —_
498 100.0% 4.74[1.08, 20.76] -~
1
0.01 04 10 100

Propiverine Placebo

maximum flow rate, storage symptom score, and
voiding symptom score.

The Total IPSS

Three studies of the effects of propiverine combined alpha-
blockers for the treatment of OAB associated with lower uri-
nary tract symptoms were identified, which involved 460 par-
ticipants (295 in the treatment group and 165 in the control
group); conclusions differed across studies. Based on our
analysis, the decreased total international prostate symptom
score (IPSS) in the propiverine combined alpha-blockers
group was significantly greater than in the alpha-blockers
group (P<0.0001) (Fig. 5).

The Storage Symptom Score
Four studies of the effects of propiverine combined alpha-

blockers for the treatment of OAB associated with lower uri-
nary tract symptoms were identified, which involved 560
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Propiverine+alpha-blocker alpha-hlocker Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Total IPSS improvement
Bae JH 2011 149 47 132 112 586 77 56.5% 3.70([2.21,5.19] =
Lee KS 2005 146 6.9 142 133 64 69 349% 1.30[-0.59,3.19] =
Yokoyama T 2009 125 6.3 21 133 6 19 8.6% -0.80[-4.61,3.01) -
Total (95% ClI) 295 165 100.0% 2.48[1.36, 3.59] ¢
Heterogeneity: Chi*=6.93, df=2 (P=0.03); F=71%
Test for overall effect: Z= 4.35 (P < 0.0001)

IPSS storage improvement
Bae JH 2011 6 22 132 47 23 77 353% 1.30 [0.66, 1.94] I
Lee KS 2005 5.4 3 142 6 3 69 19.2% -0.60[1.46,0.26] -
SenerNC 2013 9.7 1.9 50 1641 1 50 40.4% -6.40[-7.00,-5.80) u
Yokoyama T 2009 59 28 21 74 26 19  51% -1.50[317,017) ]
Total (95% CI) 345 215 100.0% -2.32[-2.69,-1.94] |
Heterogeneity: Chi*= 321.10, df= 3 (P < 0.00001); F= 99%
Test for overall effect: Z=12.01 (P < 0.00001)

IPSS voiding improvement

Lee KS 2005 9.1 48 142 73 42 69 76.1% 1.80[0.53,63.07]

Yokoyama T 2009 5.2 39 21 46 34 19 23.9% 0.60[-1.66,2.86]

Total (95% ClI) 163 88 100.0% 1.51[0.41,2.62]

Heterogeneity: Chi*= 0.82, df=1 (P = 0.36); F= 0%

Test for overall effect: Z= 2.68 (P = 0.007)

Qmax changes

Lee KS 2005 11.4 5.1 142 122 72 69 57% -0.80[-2.69,1.09] -

SenerNC 2013 10.7 1.3 50 95 141 50 92.0% 1.20[0.73,1.67]

Yokoyama T 2009 12.2 5.1 21 107 45 19 23% 1.50[-1.48, 4.48]

Total (95% Cl) 213 138 100.0% 1.09 [0.64, 1.55] |

Heterogeneity: Chi*= 4.10,df=2 (P=0.13); F=51%
Test for overall effect: Z= 4.73 (P < 0.00001)

20 10 0 10 20
Propiverine+alpha-blocker alpha-blocker

Fig. 5 The changes of total IPSS, IPSS voiding, IPSS storage, and Qmax in propiverine + alpha-blockers versus alpha-blockers

participants (345 in the treatment group and 215 in the control
group); conclusions differed across studies. Based on our
analysis, the decreased storage symptom score in the
propiverine combined alpha-blockers group was significantly

greater than in the alpha-blockers group (P<0.00001) (Fig. 5).

The Voiding Symptom Score

Two studies of the effects of propiverine combined alpha-
blockers for the treatment of OAB associated with lower urinary
tract symptoms were identified, which involved 251 participants
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Table 1  Study and patient characteristics
Study Therapy in Therapy in Country Sample size Duration of Inclusion population
experimental group control group treatment
Experimental Control
Gotoh M [6] Propiverine Placebo Japan 271 257 2 weeks >20 years, OAB symptoms >12
weeks, >8 micturitions/24 h,
and >1UI episodes/24 h or >1
urgency episodes/24 h
Lee KS [11] Propiverine Placebo Korea 142 79 2 weeks >18 years, OAB for >3 months,
>10 voids/24 h during the
3-day voiding diary period
Homma Y [10] Propiverine Placebo Japan 279 131 2 weeks >20 years, UI (=5 episodes/week),
micturition (>8 voids/day), and
urgency (=1 episode/day)
Yamaguchi O [8] Propiverine Placebo Japan 364 371 2 weeks >20 years, OAB >6 months, >8
voids/24 h, >3 episodes of
urgency, >3 episodes of Ul for
3 days voiding diary period
Yamaguchi O [9] Propiverine Placebo Japan 532 359 2 weeks >20 years, OAB symptoms >24
and placebo weeks, >8 micturitions daily,
>1 urgency or Ul episodes
daily for 3 days voiding diary
period
Sener NC [15] Terazosin 2 mg/day ~ Terazosin 2 mg/day Turkey 50 50 No mention Age 50-80, OAB >6 months,
plus propiverine and placebo and urodynamically proven
HCL 15 mg/day BOO, urgency daily episode
>1, micturition/24 h >8
Bae JH [14] Alfuzosin 10 mg/day, Alfuzosin Korea 132 77 No mention LUTS/BPH with IPSS >12 and
and propiverine 10 mg/day IPSS storage subscore >4
10 mg/day
Yokoyama T [13] Naftopidil 50 mg/day Naftopidil Japan 21 19 4 weeks Age >50 years, IPSS >8, >1
plus propiverine 50 mg/day urgency episode daily, >8
hydrochloride micturitions daily, nocturia >1
20 mg/day episode/day, and PVR <50 ml
Lee KS [12] Doxazosin 4 mg/day  doxazosin 4 mg Korea 142 69 No mention Age >40, IPSS >12, PSA <2.5,
plus propiverine once daily micturition/24 h >8, urgency (or
20 mg/day UI)/24 h >3, and documented

detrusor pressure >10 cm H,O

OAB overactive bladder, Ul urgency incontinence, BOO bladder outlet obstruction

(163 in the treatment group and 88 in the control group); con-
clusions differed across studies. According to our analysis, no
heterogeneity was found among the two trials (P=0.36), and
thus a fixed effects model was chosen for the analysis. Based
on our analysis, the decreased voiding symptom score in the
propiverine combined alpha-blockers group was significantly
greater than in the alpha-blockers group (P=0.007) (Fig. 5).

Maximum Flow Rate

Three studies of the effects of propiverine combined alpha-
blockers for the treatment of OAB associated with lower uri-
nary tract symptoms were identified, which involved 351 par-
ticipants (213 in the treatment group and 138 in the control
group); conclusions differed across studies. According to our
analysis, no heterogeneity was found among the three trials

(P=0.13), and thus a fixed effects model was chosen for the
analysis. Based on our analysis, the increased maximum flow
rate in the propiverine combined alpha-blockers group was
significantly greater than in the alpha-blockers group
(P<0.00001) (Fig. 5). The mean maximum flow rate changes
from 10.2-10.7 ml/s to 10.7-12.25 ml/s.

Discussion

The objective of this meta-analysis was to investigate the ef-
ficacy and safety of propiverine for OAB in adult. The number
of micturitions/24 h was reduced in the propiverine group
compared to that in the placebo group; the difference between
the groups in the change was significant, confirming the su-
periority of propiverine to placebo. In addition, the efficacy of
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Table 2  Quality assessment of individual study

Study Allocation sequence  Allocation Blinding Loss to Calculation of ~ Statistical Intention-to-treat  Level of
generation concealment follow-up  sample size analysis analysis quality
Yamaguchi O [§] A A A 70 Yes The paired # test ~ Yes A
Gotoh M [6] A A A 11 Yes The paired # test ~ Yes A
Lee KS [11] A A A 7 Yes The paired  test ~ Yes A
Homma Y [10] A A A 47 Yes The paired # test ~ Yes A
Yamaguchi O [9] A A A 64 Yes The paired  test ~ Yes A
Sener NC [15] A A A 0 Yes The paired  test ~ Yes A
Bae JH [14] A B B 43 Yes The paired  test ~ Yes B
Yokoyama T [13] A A A Yes The paired ¢ test ~ Yes A
Lee KS 12 A A A Yes The paired ¢ test ~ Yes A

A all quality criteria met (adequate): low risk of bias. B one or more of the quality criteria only partly met (unclear): moderate risk of bias. C one or more

criteria not met (inadequate or not used): high risk of bias

propiverine for urgency, urgency incontinence, and nocturia
was confirmed by comparison with placebo. And the main
symptoms of the OAB are urgency, frequency, and urgency
incontinence. So, our study reveals that propiverine contrib-
utes to improving OAB symptoms significantly. Furthermore,
the incidence of voiding difficulty was higher with
propiverine than with placebo. The main adverse effects re-
duced the quality of life (QOL) largely, particularly those with
OAB associated with LUTS. Many studies suggested that
propiverine combined al-receptor antagonist was more effec-
tive for the treatment of both OAB and LUTS [16]. In theory,
when voiding symptoms are the first priority in LUTS, an al-
receptor antagonist can be considered as a treatment of choice.
When storage symptoms are the first priority in LUTS, com-
bined therapy with an al-receptor antagonist and an anticho-
linergic can be an appropriate choice. These medication ther-
apies could theoretically improve both voiding and storage
symptoms [17, 18]. In the meta-analysis, total IPSS, voiding
symptom score, and storage symptom score were significantly
improved in the combination group than in the al-receptor
antagonist monotherapy. Moreover, propiverine combined
al-receptor antagonist significantly increased the mean max-
imum flow rate. The reasons may be as follows: When com-
bined with propiverine, alpha-blockers make up the decreased
maximum flow rate of propiverine [19]. Besides, the improve-
ments in storage symptoms after propiverine medication in-
crease voiding volume at the time of evaluating Qmax [6].
These factors might have resulted in the marked improve-
ments in Qmax in this study. Our results suggest it is better
to use an al-receptor antagonist first to ease the urinary symp-
toms and then use anticholinergics to improve the storage
symptoms.

Based on our analysis, the decreased nocturia episodes per
24 h in the propiverine group was significantly greater than in
the control group (P=0.03) (Fig. 2). The mean decrease in
number of nocturia episodes per 24 h was from 0.29 to 0.43.

@ Springer

However, the ability of propiverine to decrease the number of
nocturia episodes remains controversial. Some people think
propiverine can decrease the number of nocturia episodes
more effectively than placebo [8, 9, 11]. Others do not think
that [6]. The reasons may be the following: nocturia was af-
fected by multiple factors. The baseline number of nocturia
episodes was small in this study population. About one
nocturia episode is common in the elderly independent of
OAB, and nocturia is affected by many factors other than
OAB, such as nocturnal polyuria and sleep disorders. These
may have affected the interpretation of the efficacy of
propiverine for nocturia. We suggest that further high-quality
prospective studies are needed to identify the efficacy of
propiverine on nocturia.

This meta-analysis only includes nine studies with sample
sizes that were not large. In addition, unpublished studies were
not included in the analysis. These factors may have resulted
in bias. Additionally, one of the RCTs did not provide maxi-
mum flow rate. According to the quality assessment scale that
we developed, the quality of individual studies in the meta-
analysis was variable. Quality appears to be the main reason
for heterogeneity among these studies, and this heterogeneity
likely arose from several factors. First, there were important
differences in the adequacy of the randomization process,
blinding methodology, the use of control groups, and the du-
ration for which the drugs were used preoperatively. Second,
the study outcomes may have been measured by different
methods. Third, the researchers in the trials were different.
Finally, potential selection biases could have influenced the
homogeneity of the groups, and relatively small sample sizes
limited the statistical power for identifying true associations.
After the heterogeneity among individual studies is taken into
account, this meta-analysis remains crucial for assessing the
safety and efficiency of propiverine. More high-quality trails
with larger samples are proposed to learn more about the ef-
ficacy and safety of the agent.
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Conclusion

This meta-analysis shows that propiverine is a safe and effec-
tive treatment for OAB. The major adverse event associated
with propiverine treatment was difficulty in voiding.
Propiverine add al-adrenoceptor antagonist was more effec-
tive in terms of decreasing difficulty in voiding. Further high-
quality prospective studies are needed to confirm this
observation.
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