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Abstract

Obijectives: This network meta-analysis aimed to assess the safety profiles of seven commonly
used oral antimuscarinic drugs (darifenacin, fesoterodine, imidafenacin, oxybutynin, propiverine,
solifenacin, and tolterodine) in patients with overactive bladder (OAB).

Methods: PubMed, Cochrane Library, EMBASE, CNKI, and Wanfang databases were searched
for randomized controlled trials (RCTs). Studies comparing one or more antimuscarinic drugs for
treating OAB with reported adverse effects (AEs) were eligible. Data were extracted, and a
network meta-analysis was performed by two authors independently.

Results: Forty-five RCTs and 124,587 patients were included. The results demonstrated that
tolterodine had better safety outcomes for 7 out of 12 major AEs, including dry mouth, consti-
pation, urinary retention, dizziness, urinary tract infection, dry eyes, and dry skin. Darifenacin,
fesoterodine, imidafenacin, oxybutynin, and solifenacin presented comparable safety profiles.
Conclusions: Tolterodine may be preferable as it showed a reduced association with important
AEs. Darifenacin, fesoterodine, imidafenacin, oxybutynin, and solifenacin have similar safety pro-
files in treating patients with OAB. Taken together, this analysis provides a valuable overview of
the therapeutic safety for oral antimuscarinic drugs and is useful for personalized medicine in
patients with OAB.

Trial registration: This trial was retrospectively registered at INPLASY (https://inplasy.com/)
with the registration number 202170095.
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Introduction

Overactive bladder (OAB) syndrome is a
common symptom syndrome defined as uri-
nary urgency, typically with frequency and
nocturia, and patients present with or with-
out urinary incontinence.! As neuronal and
non-neuronal acetylcholine plays an impor-
tant role in bladder function, antimuscar-
inic drugs are widely used for treating
patients with OAB.?> However, due to the
distribution of muscarinic receptors outside
the bladder, there are several unfavorable
adverse effects (AEs) associated with these
drugs, such as dry mouth, constipation, uri-
nary retention, and blurred vision. These
AEs have a negative impact on the quality
of life for patients with OAB and might
limit their adherence to these drugs.’
Additionally, different antimuscarinic
products are reported to have similar clini-
cal effectiveness profiles (improvement in
incontinence per 24-hour period, frequency,
and voided volume).? This makes the safety
profiles of each drug a critical factor in the
personalized drug selection for patients
with OAB.** Although several studies
have reported safety outcomes,” '” the dif-
ferences in the overall therapeutic safety
profiles among different antimuscarinics
are unclear and need to be updated. In
this study, we conducted a network meta-
analysis of the medical literature to com-
pare the safety profiles of seven commonly
used antimuscarinic drugs (darifenacin, fes-
oterodine, imidafenacin, oxybutynin, propi-
verine, solifenacin, and tolterodine).

Materials and methods

Data sources

Two investigators independently searched
the following electronic databases (from
inception until March 2020): PubMed, the
Cochrane Library, Embase, CNKI, and
Wangfang. Only Chinese and English papers
were accepted. The following keywords were

included: “overactive bladder”, “urinary
incontinence”, “darifenacin”, “fesoterodine”,
“imidafenacin”, “oxybutynin”, “propiverine”,

“solifenacin”, and “tolterodine”.

Eligibility criteria

The inclusion criteria were as follows: (1) a
randomized clinical trial design and com-
pared an antimuscarinic drug with placebo
or other antimuscarinic drugs in patients
diagnosed with OAB; (2) antimuscarinic
drugs included darifenacin, fesoterodine,
imidafenacin, oxybutynin, propiverine, sol-
ifenacin, or tolterodine; (3) reported safety
outcomes, such as dry mouth, constipation,
urinary retention, and blurred vision.
Reviews, meta-analyses, observational
studies, and pilot studies were excluded.
Multi-arm studies were allowed. There
were no restrictions on the sex of patients
or the cause of OAB.

Data extraction and analysis

All data were assessed by two investigators
independently, and disagreements were
resolved by a third author. Baseline
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characteristics (sample size, age, and inter-
vention), outcome data, and quality infor-
mation were extracted from eligible studies.

Data analysis was conducted with Stata
15.0 (StataCorp LLC, College Station,
Texas, USA).!" The results are presented
as standard mean differences and 95% con-
fidence intervals. To obtain differences
between each treatment with direct and
indirect evidence, a network meta-analysis
in a frequentist framework was used to ana-
lyze each outcome. P values <0.05 were
considered statistically significant. The
treatments were ranked for each outcome.'?
Inconsistency was assessed by calculating
the inconsistency factors.'® This study fol-
lowed the PRISMA guidelines.'*This trial
was retrospectively registered at
INPLASY (https://inplasy.com/) with the
registration number 202170095. Ethical
board approval and informed consent
were not applicable because this research
did not contain any studies with human
participants or animals performed by any
of the authors.

Results

Study selection and characteristics

Forty-five articles were selected from 248
articles based on the inclusion and exclu-
sion criteria. This resulted in 45 eligible
trials with 124,587 patients (Ref 1-45,
Appendix Table A.1). The selection process
is shown in Figure 1.

The baseline characteristics of the
included studies are detailed in Table 1.
Ten studies were performed in female
patients only, accounting for 22% of the
total studies. Twelve weeks was the most
common length of treatment (18/45, 40%).
Five studies were shorter than 4 weeks,
13 were between 4 to 12 weeks, and 9
were longer than 12 weeks. Thirty-two stud-
ies (71%) used fixed doses during the trial.

The safety outcomes were extracted from
the eligible studies and used for network
meta-analysis. The evaluated safety out-
comes included dry mouth, constipation,
urinary retention, blurred vision, dizziness,

Identification
searching
(n=9845)
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l
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(n=1541)

Screening

Records excluded

l

(n=8304)
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Figure |. Flowchart detailing data selection.
NMA, network meta-analysis.
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Table I. Baseline characteristics of included
studies.

Characteristic Number Percent
Number of studies 45
Two arms 29 64%
Three arms or more 16 36%
Treatments
Darifenacin 2 4%
Fesoterodine 10 22%
Imidafenacin 6 13%
Oxybutynin 8 18%
Oxybutynin IR | 2%
Oxybutynin ER 6 13%
Propiverine 5 11%
Solifenacin 14 31%
Tolterodine 19 42%
Tolterodine IR | 2%
Tolterodine ER 10 22%
Sex
Women only 10 22%
Men and Women 35 78%
Type of dosage
Fixed 32 71%
Titrated 13 29%
Length of treatment
<4 weeks 5 11%
4—11 weeks 13 29%
12 weeks 18 40%
>12 weeks 9 20%
Age
<18 years 4 9%
>18 years 41 91%

ER, extended release; IR, immediate release.

headache, urinary tract infection, dry eyes,
dry skin, abdominal pain, dyspepsia, and
dysuria. The results are detailed as follows.

Dry mouth

The results for dry mouth for the seven
antimuscarinic ~ drugs were available
from 36 studies (Appendix Table A.2).
Tolterodine was ranked the best treatment
for this safety outcome with a 60.5% prob-
ability of being the best, followed by imida-
fenacin (36.8%), fesoterodine (1.0%),
darifenacin  (0.6%), solifenacin (0.5%),

oxybutynin  (0.4%), and propiverine
(0.2%) (Table 2). There were 21 different
pairwise comparisons in total. Among the
pairwise comparisons, 14 were direct com-
parisons (Appendix Figure A.1), and the
remaining 7 (darifenacin vs. fesoterodine,
imidafenacin, oxybutynin, or propiverine
and propiverine vs. fesoterodine, oxybuty-
nin, or tolterodine) were indirect compari-
sons. Pairwise comparisons demonstrated
that tolterodine was significantly
superior to darifenacin, fesoterodine, and
oxybutynin, imidafenacin was significantly
superior to oxybutynin and propiverine,
and fesoterodine and solifenacin were signif-
icantly superior to oxybutynin (P <0.05)
(Figure 2a).

The rate of mild dry mouth for each drug
included was also evaluated for usable stud-
ies. Propiverine showed the lowest inci-
dence of dry mouth (the probability of
being the best was 58.2%), followed by tol-
terodine (24.6%), fesoterodine (12.2%), sol-
ifenacin (3.5%), imidafenacin (1.0%), and
oxybutynin (0.5%). We then analyzed the
rate of severe dry mouth, and the results
showed that imidafenacin had the highest
rate of this AE (50.2%), followed by solife-
nacin (35.1%), fesoterodine (12.1%), propi-
verine (2.6%), oxybutynin (0.0%), and
tolterodine (0.0%) (Table 2).

Constipation

Twenty-seven studies were eligible for the
evaluation of constipation (Appendix
Table A.2). Tolterodine was ranked first
with a 62.9% probability of having a
lower incidence of constipation, followed
by imidafenacin (25.0%), oxybutynin
(10.9%), and  propiverine  (1.2%).
Fesoterodine and solifenacin appeared to
have higher rates of constipation as the
probabilities for being the best were both
0.0% (Table 2). No included darifenacin
studies were usable for this safety
outcome analysis. There were 15 pairwise



Yang et al.

Table 2. Ranking of each antimuscarinic drug for the adverse effect outcomes.

Urinary
tract

Dizziness Headache infection

Abdominal
pain

Discontinuation

impairment rate

Cognitive

Blurred

Urinary
Constipation retention vision

Mild dry Severe dry

mouth

Antimuscarinic Dry

Dyspepsia Dysuria

Dry skin

Dry eyes

mouth

mouth

drug

39.2% (2)
42.9% (6)

43% (4)

Darifenacin

20.1% (5) 5.1% (4)
16.1% (6) 49.6% (3)
50.3% (4) 55.6% (2)

65.5% (2) 89.7% (1)
90.8% (1)

57.1% (3)

47.4% (3)
21.8% (5)

56% (2)
82.5% (1) 40.5% (4)

66.6% (2) 58.8% (2) 84.3% ()

7.8% (5)
17.9% (3) 45.1% (3) 8.7% (3)
44.6% (4) —

24.6% (3) 39% (2)
72.7% (1) 724% (2) 93.1% (1) 86% (1)

30.1% (3) 21.7% (4) -

472% (2) 81.4% (1)

22.1% (7)
54.5% (5)
74.6% (3)

1) 37.1% (3)
%
%

73.2%

47.8% (4)
67% (3)
70% (2)
9.9% (6)
13.8% (5)
91.5% (1)

76.1% (1) 42.4% (4)

34.3% (6) 58.0% (3) 67.7% (3)
73.1% (2) 28.1% (5) 82.7% (1)
68.4% (3) 21.1% (6) 3.1% (5)
36.7% (5) 48.8% (4) 77% (2)
90.9% (1) 67.9% (2) 27.2% (5)

3.6% (7)

Fesoterodine
Imidafenacin
Oxybutynin
Propiverine
Solifenacin
Tolterodine

Note: The ranking of each treatment is listed in the bracket after the surface under the cumulative ranking curve results.

comparisons, including 11 direct compari-
sons (Appendix Figure A.1) and 4 indirect
comparisons (imidafenacin vs. oxybutynin
and propiverine vs. fesoterodine, oxybuty-
nin, and tolterodine). In pairwise compari-
sons, tolterodine was statistically superior
to fesoterodine, propiverine, and solifena-
cin, whereas solifenacin had a statistically
higher constipation rate than fesoterodine,
imidafenacin, and oxybutynin (P <0.05)
(Figure 2b).

Urinary retention

Seven studies reported urinary retention
results and were eligible for further analysis
(Appendix Table A.2). Tolterodine was
reported to have less urinary retention
rates than other drugs, with a 72.9% prob-
ability of being the best, followed by solife-
nacin (14.7%) and oxybutynin (12.4%)
(Table 2). No darifenacin, fesoterodine,
imidafenacin, or propiverine  studies
reported usable urinary retention outcomes.
Thus, three pairwise comparisons were
obtained, including two direct comparisons
(Appendix Figure A.1) and one indirect
comparison (oxybutynin vs. solifenacin).
No statistically significant differences were
observed between the different drugs, as
shown in Figure 2c.

Blurred vision

The usable outcomes for analyzing blurred
vision were extracted from 15 trials
(Appendix Table A.2). Fesoterodine was
ranked the best treatment for this AE,
with a 43.8% probability of being the
best, followed by tolterodine (23.1%) and
imidafenacin (22.4%). Propiverine (5.5%)
ranked fourth, oxybutynin (3.3%) ranked
sixth, and solifenacin (1.9%) ranked last.
No usable data were obtained for darifena-
cin, as shown in Table 2. In total, 15 pair-
wise comparisons were obtained, including
7 direct comparisons (Appendix Figure A.1)
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Figure 2. Forest plot of comparisons among different antimuscarinic drugs for adverse effects. a. dry
mouth, b. constipation, c. urinary retention, d. blurred vision, and e. cognitive impairment. The mean is the
value of ([the ratio of left drug]/[the ratio of right drug]) for the indicated outcome. Error bars indicate the
95% confidence interval (Cl) for each comparison. If the error bar crosses with the vertical line (X=1),
there is no significant difference between the two drugs compared. If there is an intersection between the
error bar and the vertical line (X= 1), a significant difference exists between the two drugs compared

F, fesoterodine; |, imidafenacin; O, oxybutynin; P, propiverine; S, solifenacin; T, tolterodine.
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and 8 indirect comparisons (fesoterodine vs.
oxybutynin, propiverine, and solifenacin;
imidafenacin vs. oxybutynin and toltero-
dine; oxybutynin vs. solifenacin; propiver-
ine vs. tolterodine). No significant
differences were observed for this outcome
(Figure 2d).

Cognitive impairment

There were five available studies for analyz-
ing cognitive impairment (Appendix Table
A.2). Solifenacin showed the lowest inci-
dence of cognitive impairment with a
65.7% probability for being the best, fol-
lowed by tolterodine (18.8%), fesoterodine
(14.7%), and oxybutynin (0.8%). No usable
data were obtained for darifenacin, imida-
fenacin, or propiverine (Table 2). Six pair-
wise comparisons were obtained, including
three direct comparisons (Appendix Figure
A.1) and three indirect comparisons (feso-
terodine vs. solifenacin and tolterodine; sol-
ifenacin vs. tolterodine). No significant
differences were observed for this outcome
(Figure 2e).

Other safety outcomes

In the current study, we also assessed other
reported usable safety outcomes. Briefly,
oxybutynin was associated with a lower
rate of headache, but no significant differ-
ences were observed among the four drugs
(fesoterodine, oxybutynin, solifenacin, and
tolterodine) included. For dyspepsia, propi-
verine ranked first among the six drugs
(fesoterodine, imidafenacin, oxybutynin,
propiverine, solifenacin, and tolterodine)
included, and no significant differences
were observed. Imidafenacin showed less
abdominal pain (fesoterodine, imidafena-
cin, oxybutynin, propiverine, and toltero-
dine) and dysuria (imidafenacin,
oxybutynin, solifenacin, and tolterodine).
Tolterodine was ranked the best treatment
for dizziness (oxybutynin, solifenacin, and

tolterodine), urinary tract infection (fesoter-
odine, oxybutynin, and tolterodine), dry
eyes (fesoterodine, imidafenacin, oxybuty-
nin, propiverine, and tolterodine), and dry
skin (imidafenacin, oxybutynin, and tolter-
odine). We also analyzed the discontinua-
tion rate for each drug included. Our
results demonstrated that darifenacin had
the lowest discontinuation, followed by
oxybutynin and  propiverine,  which
showed comparable discontinuation rates,
and the rest of the drugs (fesoterodine, imi-
dafenacin, solifenacin, and tolterodine)
with higher discontinuation rates. The
details are shown in Table 2.

Discussion

This study compared all seven commonly
used antimuscarinic drugs with an emphasis
on their safety profiles, which may be a crit-
ical factor for personalized medicine in
patients with OAB.® Based on the results,
tolterodine may have better safety out-
comes than the other drugs because it
ranked first for 7 of 13 analyzed outcomes
(dry mouth, constipation, urinary retention,
dizziness, urinary tract infection, dry eyes,
and dry skin). For blurred vision, a
common side effect, fesoterodine may be
the best treatment, followed by tolterodine.
Moreover, darifenacin, fesoterodine, oxy-
butynin, propiverine, and solifenacin
showed similar safety profiles.

This network meta-analysis allowed a
broader assessment of the different anti-
muscarinic drugs through both direct and
indirect comparisons. Based on a previous
report,'® we focused on the more prevalent
side effects, including dry mouth, constipa-
tion, urinary retention, and blurred vision.
Among them, dry mouth is the most fre-
quently reported side effect related to the
discontinuation of antimuscarinic drugs.'
Our findings suggest that tolterodine is
superior to other drugs assessed for dry
mouth, constipation, and urinary retention.
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Furthermore, we analyzed the rate of mild
and severe dry mouth, and the results were
generally consistent and showed that
patients treated with tolterodine were
more likely to have a mild dry mouth than
a severe one. Additionally, our results are
consistent with a published review in which
tolterodine was reported to be less associat-
ed with constipation than other similar
drugs.'® Cognitive impairment is also a
noteworthy side effect of antimuscarinic
drugs, as a large number of patients with
OAB are celderly. In our analysis, we
found that solifenacin was the least related
to cognitive impairment.

In a previous systematic review,'®
Kessels et al. first summarized the adverse
events for antimuscarinics via a network
meta-analysis. They found that the overall
adverse event profiles were similar for dif-
ferent antimuscarinics, except for orally
administered oxybutynin, which may be
associated with more unfavorable adverse
events. They also reported the safety pro-
files and a rather detailed assessment for the
entire class of antimuscarinics by categoriz-
ing the drugs via dosages. As a flexible dose
of a drug is often adopted in clinical prac-
tice, their criteria on fixed dosage might
have some limitations. In the current
study, we aimed to provide updated and
additional evidence on the safety profiles
of different antimuscarinic drugs. During
the past decade, AEs have been reported
in more detail, as the safety profiles are
the most important factor affecting patient
adherence to OAB therapies. With a larger
number of recent clinical trials included and
more emphasis on relevant safety outcomes,
we found that tolterodine might have a
better overall safety profile than other anti-
muscarinic drugs.

In this study, our network meta-analysis
enabled a broader comparison of different
antimuscarinics with a limited number of
studies. By focusing on several major AEs,
we obtained a simplified summary of the

safety profiles for different antimuscarinic
drugs. Therefore, this analysis provides a
valuable overview of this field and is
useful for personalized medicine in patients
with OAB. However, we must acknowledge
that there are some limitations to our anal-
ysis. As mentioned above, we generally
assessed the safety profiles for different
antimuscarinics, and the differences in
dosage, frequency, or formulations were
not considered. Second, for some less fre-
quent side effects, only a limited number of
trials and small sample sizes were eligible.
Therefore, bias might exist. In addition,
potential bias may have been caused by
missing information in some studies or
varied definitions of AEs among trials.
Third, because the influences of treatment
duration, sex, and age were not considered,
the results should be interpreted with cau-
tion. Additional studies are needed to pro-
vide a sufficient sample size to further
explore the safety profiles of antimuscarinic
drugs for detailed subgroup analyses.
Furthermore, it is notable that the quality
of life of a patient should be evaluated with
overall consideration of efficacy and toler-
ability, and it might not be appropriate to
select a certain therapy based on either effi-
cacy or tolerability alone.

Conclusions

Our findings suggest that tolterodine may
be preferable for over half of the safety out-
comes evaluated. However, some of the
probabilities for being the best were low,
suggesting that the drug is clearly not supe-
rior. Fesoterodine and tolterodine may be
superior to others for blurred vision.
Darifenacin, fesoterodine, oxybutynin, pro-
piverine, and solifenacin may have similar
safety profiles in treating patients with OAB.
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Appendix

Table A.l Studies included in the network meta-analysis

Study Treatment Patients (n) Length Age (years)

Ma et al. 2014 Oxybutynin 134 7 weeks 18-74
Tolterodine

DuBeau et al. 2013 Placebo 4129 12 weeks >18
Fesoterodine
Tolterodine ER

Ho et al. 2010 Solifenacin 75 12 weeks >18
Tolterodine

Hsiao et al. 201 | Solifenacin 48 12 weeks 55
Tolterodine ER

Yokoyama et al. 2013 Imidafenacin 109 12 months >20
Solifenacin

Deng et al. 201 | Placebo 204 2 weeks 5-14
Oxybutynin
Tolterodine

Kaplan et al. 2011 Placebo 2417 12 weeks 18-90
Fesoterodine
Tolterodine ER

Herschorn et al. 2010 Placebo 1712 12 weeks >18
Fesoterodine
Tolterodine ER

Vignes et al. 2004 Oxybutynin ER 23328 I'l months 18-64
Tolterodine ER

Homma et al. 2003 Placebo 608 12 weeks >20
Oxybutynin
Tolterodine

Diokno et al. 2003 Oxybutynin ER 790 12 weeks 21-60
Tolterodine ER

Sussman et al. 2002 Oxybutynin ER 1289 8 weeks >18
Tolterodine ER

Leung et al. 2002 Oxybutynin 106 10 weeks 43-64
Tolterodine

Chapple et al. 2004 Placebo 1281 12 weeks 19-79
Solifenacin
Tolterodine

Pushkar et al. 2019 Imidafenacin 300 12 weeks 18-65
Tolterodine

Zaitsu et al. 201 | Imidafenacin 41 12-52 weeks 50-80
Solifenacin

Ramsay et al. 2020 Fesoterodine 62 8 weeks 5-12

Oxybutynin ER

(continued)
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Table A.l Continued

Study

Treatment

Patients (n)

Length

Age (years)

Lee et al. 2013

Kato et al. 2017

Ercan et al. 2015
Herschorn et al. 201 |
Armstrong et al. 2007

Ginsberg et al. 2013

Ko et al. 2019
Aziminekoo et al. 2014

Kaplan et al. 2014

Xu et al. 2012

Kanematsu et al. 201 |

Olshansky et al. 2008

Chapple et al. 2008

Kilic et al. 2006
Abrams et al. 2006

Chapple et al. 2005

Giannitsas et al. 2004

Placebo
Imidafenacin
Fesoterodine
Mirabegron
Fesoterodine
Imidafenacin
Propiverine
Solifenacin
Tolterodine
Fesoterodine
Solifenacin
Oxybutynin IR
Solifenacin
Oxybutynin ER
Tolterodine ER
Placebo
Fesoterodine
Tolterodine ER
Placebo
Tolterodine IR
Oxybutynin
Tolterodine
Placebo
Fesoterodine
Tolterodine ER
Placebo
Solifenacin
Tolterodine
Oxybutynin
Tolterodine
Placebo
Darifenacin
Tolterodine ER
Placebo
Fesoterodine
Tolterodine
Oxybutynin
Tolterodine
Placebo
Tolterodine
Placebo
Solifenacin
Tolterodine
Oxybutynin
Tolterodine

206

20618

119

132

1168

4129

384

100

990

1013

162

1132

60

222

1200

128

12 weeks

| year

12 weeks
8 weeks
80 days

12 weeks

24 weeks
4 weeks

12 weeks

8—12 weeks

8 weeks

2 weeks

10 weeks

6 months
12 weeks

12 weeks

6 weeks

>18

25-88

18-92

8-23

>50

>40

22-91

(continued)
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Table A.l Continued

Study Treatment Patients (n) Length Age (years)

Sand et al. 2004 Oxybutynin ER 315 12 weeks 25-64
Tolterodine

Chapple et al. 2004 Placebo 265 8 weeks 53-59
Solifenacin
Tolterodine

Weng et al. 2017 Solifenacin 94 4 weeks 50-76
Tolterodine

Wau et al. 2001 Oxybutynin 207 8 weeks >18
Tolterodine

Appell et al. 2001 Oxybutynin ER 378 12 weeks 21-87
Tolterodine

Srivastava et al. 2016 Placebo 90 I week 20-60
Darifenacin
Solifenacin

Park et al. 2014 Propiverine 162 12 weeks >19
Imidafenacin

Fukuda et al. 2013 Propiverine 66 8 weeks >20
Solifenacin

Woada et al. 2011 Propiverine 121 8 weeks >18
Solifenacin

Murgas et al. 2019 Propiverine ER 54,385 | year >18

Sener et al. 2013 Placebo 100 | year >40
Propiverine

ER, extended release; IR, immediate release.

Table A.2 Trials included in the network meta-analysis for dry mouth, constipation, urinary retention, and

blurred vision

Outcome

Trials (n)

Patients (n)

References

Dry mouth

23739

Ma et al. 2014; DuBeau et al. 2013; Ho et al. 2010; Hsiao

et al. 201 I; Yokoyama et al. 2013; Deng et al. 201 |;
Kaplan et al. 201 I; Herschorn et al. 2010; Homma
et al. 2003; Diokno et al. 2003; Chapple et al. 2004;
Pushkar et al. 2019; Zaitsu et al. 201 |; Ramsay et al.
2020; Lee et al. 2013; Ercan et al. 2015; Herschorn
et al. 201 I; Armstrong et al. 2007; Ginsberg et al.
2013; Ko et al. 2019; Aziminekoo et al. 2014; Kaplan
et al. 2014; Xu et al. 2012; Kanematsu et al. 201 [;
Olshansky et al. 2008; Chapple et al. 2008; Chapple
et al. 2005; Giannitsas et al. 2004; Sand et al. 2004;
Chapple et al. 2004; Appell et al. 2001; VWeng et al.
2017; Wu et al. 2001; Srivastava et al. 2016; Park et al.
2014; Fukuda et al. 2013

(continued)
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Table A.2 Continued

References

Outcome Trials (n)  Patients (n)
Constipation 27 22706
Urinary retention 7 2065
Blurred vision 15 10713
Dizziness 4 2166
Headache 12 16135
Urinary tract 6 9272
infection

Dry eyes 6 3351
Dry skin 3 2076
Abdominal pain 4 1132
Dyspepsia 10 7799
Dysuria 4 1248
Cognitive impairment 5 2285

DuBeau et al. 2013; Ho et al. 2010; Hsiao et al. 201 [;
Yokoyama et al. 2013; Kaplan et al. 201 |; Herschorn
et al. 2010; Homma et al. 2003; Diokno et al. 2003;
Chapple et al. 2004; Pushkar et al. 2019; Ramsay et al.
2020; Lee et al. 2013; Ercan et al. 2015; Herschorn
et al. 201 I; Armstrong et al. 2007; Ginsberg et al.
2013; Kaplan et al. 2014; Xu et al. 2012; Chapple et al.
2008; Chapple et al. 2005; Giannitsas et al. 2004; Sand
et al. 2004; Chapple et al. 2004; Appell et al. 2001;
Weng et al. 2017; Park et al. 2014; Fukuda et al. 2013

Deng et al. 201 I; Armstrong et al. 2007; Sand et al.
2004; Appell et al. 2001; Weng et al. 2017; Wu et al.
2001; Fukuda et al. 2013

DuBeau et al. 2013; Yokoyama et al. 2013; Homma et al.
2003; Chapple et al. 2004; Zaitsu et al. 201 |; Lee et al.
2013; Armstrong et al. 2007; Xu et al. 2012; Chapple
et al. 2005; Sand et al. 2004; Chapple et al. 2004;
Appell et al. 2001; Srivastava et al. 2016; Park et al.
2014; Fukuda et al. 2013

Ho et al. 2010; Homma et al. 2003; Armstrong et al.
2007; Sand et al. 2004

DuBeau et al. 2013; Kaplan et al. 201 |; Herschorn et al.
2010; Homma et al. 2003; Diokno et al. 2003; Ramsay
et al. 2020; Armstrong et al. 2007; Ginsberg et al.
2013; Sand et al. 2004; Chapple et al. 2004; Park et al.
2014; Appell et al. 2001

Kaplan et al. 201 I; Herschorn et al. 2010; Diokno et al.
2003; Ramsay et al. 2020; Ginsberg et al. 2013; Park
et al. 2014

Ho et al. 2010; Homma et al. 2003; Lee et al. 2013;
Armstrong et al. 2007; Chapple et al. 2008; Park et al.
2014

Homma et al. 2003; Pushkar et al. 2019; Armstrong et al.
2007

Homma et al. 2003; Pushkar et al. 2019; Ramsay et al.
2020; Park et al. 2014

Herschorn et al. 2010; Homma et al. 2003; Diokno et al.
2003; Pushkar et al. 2019; Ramsay et al. 2020;
Armstrong et al. 2007; Ginsberg et al. 2013; Sand
et al. 2004; Chapple et al. 2004; Park et al. 2014

Ho et al. 2010; Homma et al. 2003; Pushkar et al. 2019;
Chapple et al. 2004

Homma et al. 2003; Ramsay et al. 2020; Herschorn et al.
201 I; Armstrong et al. 2007; Sand et al. 2004
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Figure Al. Network diagram of direct comparisons among different antimuscarinic drugs for dry mouth,
constipation, urinary retention, blurred vision, and cognitive impairment. Forty-five eligible studies were
included

F, fesoterodine; |, imidafenacin; O, oxybutynin; P, propiverine; S, solifenacin; T, tolterodine.
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