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Abstract

The aim of this systematic review and meta-analysis was to identify the discontinuation rates, and incidence of adverse
effects (AEs) for patients on prescribed oral darifenacin for the treatment of overactive bladder (OAB). PubMed, Embase,
and Cochrane CENTRAL were searched for randomized controlled trials. A risk of bias assessment and a Grading of Recom-
mendations Assessment, Development and Evaluation were used to assess the certainty of evidence. The primary outcome
was OAB patient discontinuation and AEs in darifenacin and placebo groups, and reporting was performed using the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). Seven studies of 2381 participants were included.
The most reported AEs were dry mouth and constipation. There were more participants with dry mouth in the darifenacin
group compared to the placebo (p <0.0001, moderate level of certainty) and a dose-response pattern was observed. There
was a higher rate of constipation in the darifenacin group than in the placebo group (p <0.0001, high level of certainty),
with evidence of a dose—response pattern. There were no differences between the darifenacin group and the placebo group
in total discontinuations (RR 0.93, 95% CI 0.72-1.20) or undefined discontinuations (RR 0.85, 95% CI 0.54-1.33). Studies
were generally rated at low or unclear risk of bias for most domains. While patients prescribed darifenacin do experience a
higher rate of side-effects, which increases with dose, they seem to be tolerated as both the intervention and placebo groups
reported similar rates of discontinuation.

Keywords Urinary bladder - Adherence - Bladder disease - Acetylcholine - Muscarinic receptor

Introduction

Lower urinary tract symptoms (LUTS) are a broad category
of symptoms that occur during storage and voiding. Overac-
tive bladder (OAB) is a subgroup of storage LUTS, affecting
11-20% of the population, placing a substantial burden on
healthcare services (Chuang et al. 2019; Irwin et al. 2006).
The most widespread definition of OAB is provided by the
International Continence Society, which characterizes OAB
by urinary urgency, typically accompanied by an increase of
urinary frequency in the daytime and nocturia, when there is
no other obvious pathology or confirmed infection (Haylen
et al. 2010). In some cases, this condition could also include
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the presence of urgency urinary incontinence. As such, this
condition can affect a patient’s quality of life. Due to the
constant trips to the bathroom, activities and routines such
as social events, employment, physical activity, and sleep
is disrupted. Though the pathophysiology of OAB is not
well understood, OAB symptoms are thought to occur due to
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spontaneous contractions of the detrusor muscle during the
filling phase. This is likely a result of abnormal increases in
detrusor M3 stimulation from acetylcholine, released from
the parasympathetic nerves or the nearby urothelium and
lamina propria (Moro et al. 2011).

Common first-line antimuscarinic treatments approved
for OAB treatment include darifenacin, fesoterodine, oxy-
butynin, propiverine, solifenacin, tolterodine, and trospium
(Mostafaei et al. 2020). However, studies have reported low
adherence rates, with 70% of newly diagnosed OAB patients
discontinuing their antimuscarinic treatment within the first
12 months of initiation (Vouri et al. 2019). Furthermore,
the most recent systematic review conducted by Yeowell
et al. (2018) on antimuscarinic persistence for OAB patients
have echoed these low adherence rates suggesting a range
of 12-25% of patients adhering to their treatment after one
year. Though it is not fully understood why adherence is so
low, it is suggested to be due to a lack of expected benefits
or an increase in bothersome adverse events, including dry
mouth, constipation, or headaches (Kim et al. 2017).

While there are multiple options within this class, dar-
ifenacin remains one of the newer-generation prescribed
medications for OAB (Yamada et al. 2012; Aparasu et al.
2020), presenting an importance to assessing the evidence
on its adherence rates and adverse effects (Veer et al. 2025).
While other reviews have investigated the adherence to anti-
muscarinics in general (Yeowell et al. 2018; Veenboer and
Bosch 2014), this is the first systematic review and meta-
analysis of randomized controlled trials specifically focused
on darifenacin. The aim of this systematic review and meta-
analysis was to identify the adherence rates, incidence, and
type of adverse events for patients on prescribed oral dar-
ifenacin for the treatment of overactive bladder.

Methods

The reporting of systemic review was completed in compli-
ance with Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement. An a priori proto-
col was submitted to PROSPERO (CRD42024519450) on
April 2, 2024, with the initial searches performed on April
4,2024.

Inclusion and exclusion criteria

We included studies with patients of any age, gender, or
condition, presenting with OAB as defined by study authors.
Studies with participants exhibiting OAB symptoms that
arose from a recent surgery were excluded. Also, studies
with patients being treated for coexisting bladder condi-
tions alongside OAB, or taking darifenacin as a combination
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therapy with other medications to treat OAB were excluded.
We included studies of any dose of oral formulations of dar-
ifenacin, both extended release and intermediate release.
We included studies with a placebo comparator. Rand-
omized controlled trials were selected because they are
considered one of the most reliable types of studies of the
effectiveness of interventions in the evidence hierarchy. To
be included, studies had to report patient discontinuation
of both the intervention group and the comparator group
(primary outcome). Secondary outcomes included patient
withdrawal rates from the study and adverse events. Rand-
omized controlled trials of any design were included. Stud-
ies reported only as an abstract (e.g., a conference abstract)
were excluded.

Search strategy and information sources

The search string, comprised of keywords and MeSH terms,
was designed in PubMed and translated to other databases
using Polygot Search Translator (sr-accelerator.com/poly-
glot). The search string in full is provided as Supplemen-
tary Material 1. Search concepts included Darifenacin AND
Overactive Bladder AND Randomised Control Trial. Pub-
Med, Embase, and Cochrane CENTRAL were searched for
studies from inception until April 4, 2024. Complete pub-
lished articles in English were included with no date of pub-
lication imposed. Trials available as an abstract were also
included, if all information for extraction was reported. A
forward and backward citation search was conducted on the
31 May 2024 using SpiderCite (sr-accelerator.com/spider-
cite), with additional articles screened for inclusion.

Selection process and screening

All title and abstract screening, full-text screening, and data
extraction were conducted independently by two authors
(V.V. and E.S.), with discrepancies resolved via consensus
or by a third author (C.M.). Following screening of arti-
cles for inclusion, we also consulted experts for other pub-
lic reports. All screening was conducted using Covidence
(Veritas Health Innovation, Melbourne, Australia).

Data extraction

A Table of Characteristics, Outcomes form and Risk of Bias
data extraction forms were created using Microsoft Excel
2024 (Microsoft, Redmond, WA, USA). These forms have
been pre-piloted and validated for its use for extraction in
other studies (Moro et al. 2024, 2022). Data extraction was
conducted independently by two authors (V.V. and F.S.),
with discrepancies resolved by consensus or by referring to
the third author (C.M.). We contacted study corresponding
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investigators for six of the seven included studies to obtain
missing data. We thank Chapple et al. (2007) for the email
response and clarification regarding data included in their
included manuscript.

Risk of bias

The assessment of the risk of bias was conducted indepen-
dently by two authors (V.V. and F.S.). Discrepancies were
resolved by consensus or reference to another author (C.M.).
We used the Cochrane Collaboration’s Risk of Bias Tool 1
(Higgins and Green. 2019). We prespecified in the protocol
that we would use the Risk of Bias Tool 2; however, we chose
to use the Cochrane Risk of Bias Tool 1, because it enabled us
to evaluate the potential biases arising from conflict of interest
or funding sources (under domain 7, other bias). The follow-
ing domains were assessed: (1) random sequence generation,
(2) allocation concealment, (3) blinding of participants and
personnel, (4) blinding of outcome assessment, (5) incomplete
outcome data, (6) selective outcome reporting, and (7) other
bias (focusing on potential for biases due to funding or conflict
of interest). Each potential source of bias was graded as low,
unclear, or high. A quote from the relevant trial supported the
judgement made for each risk of bias rating.

GRADE assessment

The assessment of the quality of evidence using Grading of
Recommendations, Assessment, Development, and Evalua-
tions (GRADE) using GRADEpro (McMaster University and
Evidence Prime, Ontario, Canada) was also conducted (V.V.),
and the profile is attached as Supplementary Material 2.

Data synthesis

Review Manager Software version 5.4 (Cochrane Collabora-
tion, London, UK) was used for all effect size analyses. As
all outcomes were dichotomous, we calculated risk ratios
with 95% confidence intervals (CI). The I? statistic was
used to measure heterogeneity. A random effects model was
used for all meta-analyses conducted, as heterogeneity was
anticipated. There was sufficient data for the meta-analysis
of four outcomes: total withdrawals, undefined withdrawals,
and incidences of two common adverse events: dry mouth
and constipation. Total adverse effects and other specific
adverse effects were not meta-analyzable and were reported
narratively. The individual was the unit of analysis.

Subgroup and sensitivity analysis
We prespecified the following subgroup analyses: by dose,

type of comparator, and timing of the outcome. Therewere
sufficient data to conduct subgroup analysis by dose and

timing of the outcome. As reported in the “Inclusion and
exclusion criteria” section, we narrowed the included inter-
vention only to darifenacin, and thus did not conduct a sub-
group analysis by type of antimuscarinic. For all studies, the
comparator was placebo, precluding analysis by comparator
type. We had intended to perform sensitivity analyses by
comparing the inclusion and exclusion of studies with an
overall rating of high risk of bias. Due to the change from
Risk of Bias Tool 2 to Risk of Bias Tool 1, this was recon-
ceptualized as being rated in three or more domains at high
risk of bias. However, since none of the included studies was
rated as having a high risk of bias in three or more domains,
we did not carry out the sensitivity analyses.

Results
Literature search results

Searches across several databases resulted in a total of 372
articles, with 921 additional articles added through a manual
backward and forward citation search (Fig. 1). From this
search, 131 duplicate records were then removed. Of the
1162 title and abstract records screened, 1138 were excluded
and 24 full-texts were obtained for full-text screening. Sev-
enteen texts were excluded during the full-text screening
stage and a list of excluded studies with the reasoning for
exclusion is available as Supplementary Material 3. Seven
studies were included in the results; all were included from
the database searches, as none was included from the for-
ward and backward citation search.

Included studies and characteristics

Seven studies of 2381 participants in aggregate were
included into the analysis (Table 1). Two studies were con-
ducted in the USA (Zinner et al. 2005, 2006), one in the
UK (Cardozo and Dixon 2005), one across eight countries
(Hill et al. 2006), one across seven countries (Chapple et al.
2007), one was conducted across three countries (Haab et al.
2004), and one study conducted in two countries (Steers
et al. 2005). The most common duration for follow-up was
12 weeks (four studies), with two studies having a follow-up
duration of 2 weeks and one study included two timepoints
at 2 and 12 weeks. Study populations ranged from 72 to 561
participants. Of the 2381 participants, 1995 are female and
386 males. The author’s criterion for OAB was similar for
five studies, with symptoms of OAB being present for at
least 6 months (urgency or frequency) before the initiation
of the study. The remaining two studies’ criteria included
OAB symptoms; however, one did not specify a time period,
and another included OAB patients’ need to have undergone
cystometry in the past year.
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[ Identification of studies via databases and registers ]
g Records identified from searches: Records removed before screening:
k= Pubmed (n = 165) — Duplicate records removed
P Embase (n = 132) (n=131)
g Central (n =75)
= Backwards and forwards
citations (n = 921)
- Total citations (n = 1293)
Records screened (n = 1162) ., | Records excluded (n=1138)
)
.E
|
%]
5
7]
Records sought for full-text retrieval Full-text records that were
and assessed for eligibility (n = 24) —— | unretrievable (n = 0)
Duplicate records (n = 8)
) Records excluded (n=17)
See Supplementary Material 3 for
M) the list of studies and exclusion
= reasoning
§ Records included in the systematic
o) review (n=7)
=

Fig.1 PRISMA flow diagram. Supplementary Material 3 contains the references and reasons for full-text excluded articles. PRISMA, Preferred
Reporting Items for Systematic Reviews and Meta-Analyses; RCT, randomized controlled trial

Risk of bias assessment

Studies were at unclear risk of bias for randomization and
allocation concealment due to unclear reporting. However,
blinding of participants and personnel, of outcome assessors,
and selective reporting were at low risk of bias. Incomplete
outcome data was rated at unclear risk of bias for five of the
seven studies, due to unclear reporting. Finally, six of the
seven studies were rated at high risk of bias due to concerns
about conflict of interest and funding sources. (Fig. 2, Sup-
plementary Material 4).

@ Springer

Adverse events

Dry mouth and constipation were the most common adverse
events in all seven studies (see Supplementary Material 10)
and were able to be meta-analyzed. The overall adverse
events were unable to be meta-analyzed, due to the lack of
reporting of all adverse events by three of the seven included
studies, and inconsistent reporting among the remaining
four studies. Overall, there were more participants with dry
mouth in the darifenacin than the placebo group (risk ratio
3.64,95% CI 2.54-5.22, I =38%, p <0.0001, Fig. 3), with
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Random sequence generation
Allocation concealment

Blinding of participants and personnel
Blinding of outcome assessment
Incomplete outcome data

Selective reporting

Other sources of bias

0 o/o

25% 50%

B vioh [ unciear [l Low

75%

100%

Fig.2 Risk of bias graph. Presented as percentages, this provides the review authors’ judgements about each risk of bias item across all included

studies

Experimental

Study or Subgroup Events

Control
Total Events Total Weight M-H, Random, 95% CI

Risk Ratio

Risk Ratio
M-H, Random, 95% CI

1.1.1 3.75mg darifenacin

Haab 2004 (3.75mg group) 7
Subtotal (95% CI)
Total events 7

Heterogeneity: Not applicable
Test for overall effect: Z= 0.68 (P = 0.50)

1.1.2 7.5mg darifenacin

Chapple 2007 59
Haab 2004 (7.5mg group) 43
Hill 2006 (7.5mg group) 25
Steers 2005 (7.5mg group) 28
Subtotal (95% Cl)

Total events 155

53
53

266
229
108
108
Ak

5

Heterogeneity. Tau*= 0.01, Chi*= 311, df= 3 (P=0.38), F= 3%
Test for overall effect: Z= 4.89 (P < 0.00001)

1.1.3 15 mg darifenacin

Haab 2004 (15.0 mg group) 36
Hill 2006 (15mg group) 43
Steers 2005 (15mg group) 22
Zinner 2005 (15mg group) 8
Zinner 2006 62
Subtotal (95% Cl)

Total events 17

Heterogeneity: Tau*= 0,18, Chi*=7.22, df=4 (P=0.12), F= 45%
Test for overall effect: Z= 4.15 (P < 0.0001)

1.1.4 30 mg darifenacin

Cardozo 2005 23
Hill 2006 (30mg group) 68
Zinner 2005 (30mg group) 21
Subtotal (95% Cl)

Total events 112

115
107
160

61
214
657

36
115
61
212

6

Heterogeneity: Tau*= 0.00; Chi*= 0.73, df= 2 (P = 0.69), F= 0%
Testfor overall effect Z=5.37 (P < 0.00001)

Total (95% CI)

Total events 445

Heterogeneity: Tau*= 0,15, Chi*=19.27, df=12 (P = 0.08), F= 38% b

1633

Testfor overall effect: Z=7.05 (P < 0.00001)
Testfor subaroup differences: Chi*=7.71,df=3 (P=0.05), F=61.1%

57

S

————

————

—_——
—_—

¢

——
—_—

E—

e
———

e
—_——
e

55  73% 1.45[0.49, 4.29]
55  7.3% 1.45 [0.49, 4.29]
133 93% 5.90[2.43,14.35)
55 94% 2.07 [0.86, 4.97)
36 51% 417[1.04,16.73)
64 101% 277[1.21,6.32)
288  34.0% 3.30 [2.04, 5.32)
55  04% 3.44[1.43,8.29)
36 52% 7.23[1.84,28.37)
64 97% 1.47 [0.62, 3.45)
31 48% 2.03 [0.46, 9.00]
225 141% 5.01[2.84, 8.85)
411 431% 3.31[1.88,5.83)
36 52%  11.50(2.92,4521)
36 53%  1064(2.74,41.28)
N 51% 5.34 [1.34,21.31)
103  15.7% 8.72 [3.95,19.23]
857 100.0% 3.64 [2.54,5.22)
0.01

0.1 10
Favours darifenacin Favours placebo

Fig.3 Dry mouth adverse event incidence of placebo and darifenacin, sub-grouped by dose. CI, confidence interval

100
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Experimental Control

Study or Subgroup Events

Total Events Total Weight M-H, Random, 95% Cl

Risk Ratio Risk Ratio

M-H, Random, 95% CI

1.2.1 3.75mg darifenacin

Haah 2004 (3.75mg group) 2 53 4 55 3.4%
Subtotal (95% CI) 53 55 3.4%
Total events 2 4

Heterogeneity. Not applicable

Test for overall effect Z=0.78 (P = 0.44)

1.2.2 7.5mg darifenacin

Chapple 2007 41 266 11 133 19.0%
Haab 2004 (7.5mg group) 33 229 4 55 8.9%
Hill 2006 (7.5mg group) 17 108 2 36  46%
Steers 2005 (7.5mg group) 342 108 & 64 108%
Subtotal (95% ClI) 711 288 43.3%
Total events 123 22

Heterogeneity: Tau*= 0.00; Chi*=1.82, df=3(P=061), F=0%

Test for overall effect: Z= 3.80 (P = 0.0001)

1.2.3 15 mg darifenacin

Haab 2004 (15.0 mg group) 36 115 4 55 91%
Hill 2006 (15mg group) 27 107 2 36 48%
Steers 2005 (15mg group) 24 160 5 64 10.2%
Zinner 2005 (15mg group) B 61 1 K} 2.2%
Zinner 2006 38 214 11 225 184%
Subtotal (95% CI) 657 411 44.8%
Total events 131 23

Heterogeneity. Tau*= 0.00; Chi*=192, df=4 (P=0.75), F= 0%

Test for overall effect: Z=5.44 (P < 0.00001)

1.2.4 30 mg darifenacin

Cardozo 2005 13 36 0 3B/ 1.2%
Hill 2006 (30mg group) 32 115 2 36 49%
Zinner 2005 (30mg group) 13 61 1 AN 24%
Subtotal (95% CI) 212 103 8.5%
Total events 58 3

Heterogeneity: Tau*= 0.00; Chi*=1.18, df= 2 (P=056), F= 0%

Test for overall effect: Z= 3.60 (P = 0.0003)

Total (95% CI) 1633 857 100.0%

Total events 314 52
Heterogeneity: Tau*= 0.03; Chi*=13.24, df=12 (P=0.35); F= 9%
Test for overall effect Z= 6.55 (P < 0.00001)

Test for subaroup differences: Chi*=8.07, df=3 (P=0.04), F=62.8%
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5.01(1.26,19.88)
6.61[0.91, 48.21)
6.87 [2.41, 19.62]

'l

2.85[2.08, 3.90]

0.01 01 10 100
Favours darifenacin Favours placebo

Fig.4 Constipation adverse event incidence of placebo and darifenacin, sub-grouped by dose. CI, confidence interval

evidence of a dose-response pattern. The quality of the
evidence for this outcome was moderate (Supplementary
Material 2). There were also more participants reporting
dry mouth at 7.5 mg, 15 mg, and 30 mg doses, but not at the
3.75 mg dose, where the difference between darifenacin and
placebo was not significant, although the evidence at that
dose consisted of only one study (risk ratio 1.45, 95% CI
0.49-4.29, Fig. 3). When sub-grouped by timepoint, there
were more people with dry mouth in the darifenacin group
than in the placebo group both at 2 weeks (risk ratio 5.17,
95% CI 1.94-13.77, I’=31%, p=0.001) and at 12 weeks
(risk ratio 3.42, 95% CI 2.32-5.06, I*=42%, p <0.00001,
Supplementary Material 5).

Overall, more participants in the darifenacin group also
experienced constipation than in the placebo group (risk

@ Springer

ratio 2.85, 95% CI 2.08-3.90, *=9%, p <0.0001, Fig. 4),
and the subgroup analysis by dose suggests evidence of a
dose-response pattern. The quality of the evidence for this
outcome was high (Supplementary Material 2). There was
no difference between darifenacin and placebo at the 3.75 mg
dose of darifenacin; however, this is a finding from a single
study. The differences between darifenacin and placebo for the
events of constipation were significant at the 7.5 mg dose, 15
mg dose, and 30 mg dose of darifenacin. When sub-grouped
by timepoint at which constipation was reported, there were
more people with constipation in the darifenacin group than
in the placebo group both at 2 weeks (risk ratio 6.62, 95%
CI 1.85-23.7, P=0%, p=0.004) and at 12 weeks (risk ratio
2.70,95% C11.98-3.70, P=7%, p<0.00001, Supplementary
Material 6).
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
5.1.1 At 2 weeks
Cardozo 2005 5 36 5 36 49% 1.00[0.32,3.16]
Zinner 2005 (15mg group) 2 76 2 38 1.8% 0.50[0.07,3.41] ¢
Zinner 2005 (30mg group) 4 76 2 38 24% 1.00[0.19,5.22)
Subtotal (95% CI) 188 112 9.1% 0.87 [0.37, 2.04] -"'
Total events 1" 9
Heterogeneity: Tau®*= 0.00; Chi*=0.40,df=2 (P=0.82); F= 0%
Test for overall effect Z=0.31 (P=0.76)
5.1.2 At 12 weeks
Chapple 2007 22 266 16 133 176% 0.69[0.37,1.26) —
Haab 2004 (15.0 mg group) 9 115 4 55 51% 1.08 [0.35, 3.34]
Haab 2004 (3.75mg group) 4 53 4 55 37% 1.04 [0.27,3.94]
Haab 2004 (7.5mg group) 10 229 4 55 52% 0.60[0.20,1.84)
Hill 2006 (15mg group) 14 107 3 36 46% 1.57[0.48,5.15)
Hill 2006 (30mg group) 19 115 3 36 49% 1.98([0.62,6.32)
Hill 2006 (7.5mg group) 9 108 3 36 42% 1.00([0.29, 3.49]
Steers 2005 (15mg group) 10 160 5 64 61% 0.80[0.28, 2.25)
Steers 2005 (7.5mg group) 16 108 5 64 7.2% 1.90[0.73,4.93] —
Zinner 2006 29 216 37 229 324% 0.83[0.53,1.30) — T
Subtotal (95% CI) 1477 763  90.9% 0.94 [0.72,1.22] <
Total events 142 84
Heterogeneity: Tau*= 0.00; Chi*=6.53, df= 9 (P = 0.69); F= 0%
Test for overall effect. Z= 049 (P=062)
Total (95% Cl) 1665 875 100.0% 0.93[0.72,1.20] ’
Total events 153 93
- R - . 2 - - - R - 4 4 4 4 4 i
Heterogeneity: Tau*= 0.00, Chi*=6.95,df=12 (P = 0.86), F=0% 01 02 05 b : 0

Test for overall effect: Z= 0.56 (P = 0.57)
Test for subgroup differences: Chi*= 0.02, df=1 (P =0.88), F= 0%

Favours [experimental] Favours [control]

Fig.5 Total patient discontinuations of darifenacin and placebo, sub-grouped by timepoint. CI, confidence interval

Discontinuation rates and undefined withdrawals
from studies

The number of participants included across the seven studies
in the assessment of discontinuation rates was 1663 partici-
pants in the darifenacin arms and 870 in the placebo arms
(see Supplementary Material 11). Total discontinuation rates
were reported across all seven studies and were able to be
meta-analyzed. Overall, there were no differences between
total patient discontinuations between the darifenacin or
placebo groups overall (risk ratio 0.93, 95% CI 0.72-1.20,
I=0%, p=0.57) or at any dose of darifenacin (Supplemen-
tary Material 8). When subgroup analysis was conducted
by timepoint at which the total patient discontinuation was
reported, there were no significant differences between the
darifenacin group and the placebo group at either 2 weeks
(risk ratio 0.87, 95% CI 0.37-2.04, P=0%, p=0.76) or at 12
weeks (risk ratio 0.94, 95% CI 0.72-1.22, P=0%, p=0.62,
Fig. 5). The quality of this evidence is low (Supplementary
Material 2). Out of the seven studies, six studies included
discontinuations that were undefined by the authors. These
were able to be meta-analyzed; there were no significant
differences in undefined discontinuations between the dar-
ifenacin group and the placebo group overall (risk ratio 0.85,
95% CI 0.54-1.33, ’=0%, p=0.47), or at any dose of dar-
ifenacin (Supplementary Material 8), with the quality of the

evidence being low (Supplementary Material 2). The analy-
sis of undefined patient discontinuations when sub-grouped
by timepoint revealed no significant differences between the
darifenacin group and the placebo group at either 2 weeks
(risk ratio 0.74, 95% CI10.21-2.61, P =0%, p=0.64) or at 12
weeks (risk ratio 0.86, 95% CI 0.53-1.40, F=0%, p=0.55).

Discussion

This study provides insights into the prominent discontinu-
ation rates and adverse effects for patients using darifenacin
at 2-week and 12-week time points. Across the seven studies
for both timepoints, adverse effects were higher in the dar-
ifenacin arms compared to the placebo, with dose—response
patterns observed, while the discontinuation rates were simi-
lar. This suggests that the adverse events associated with
this medication not only increase with dose but could also
be tolerated, potentially due to the ability of the medication
to relieve symptoms of OAB.

It was not possible to clearly identify patients’ reasons for
discontinuation due to poor reporting. Six out of the seven
studies did not provide substantial information on why a
number of patients withdrew their participation. Further-
more, three out of seven studies did not provide enough
information to assess the full degree of all adverse effects.
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For example, two studies did not explain why fewer par-
ticipants were included in the safety and tolerability profiles
compared to other results, and two studies did not provide
the total adverse events for each arm. There are not only
a lack of well-reported studies regarding the discontinua-
tion and adverse effects of darifenacin, but a lack of studies
investigating darifenacin-reported adherence and discontinu-
ation, as shown by the inclusion of only seven studies in
this review overall. Thus, a consistent issue identified across
these studies assessing darifenacin as a treatment for OAB
is the need to transparently report reasonings for decisions
undertaken in clinical methodology, as well as the results
obtained.

Though excluded based on our criteria, additional insights
were also gained from reviewing studies that assessed the
influence of darifenacin on healthy subjects. The study con-
ducted by Kay et al. (2006) noted higher discontinuation and
adverse events in the darifenacin group compared to the pla-
cebo group. There was no discontinuation across all groups in
the Serra et al. (2005) study; however, higher rates of adverse
events were noted in the darifenacin arms. As the discontinu-
ation is higher in healthy subjects compared to studies with
OAB participants, it can be inferred that this medication can
provide relief specifically for OAB patient symptoms. How-
ever, it should also be noted that darifenacin continues to
cause bothersome adverse effects in both OAB and healthy
participants, decreasing its tolerability in a clinical setting. It
is not clear why these adverse events occur, but previous in
vitro laboratory studies have identified darifenacin as a poten-
tial insurmountable antagonist, suggesting a lack of specific-
ity for the targeted M, bladder receptors (Veer et al. 2023).

One important issue identified was the increased risk of
bias due to issues from funding and conflict of interest. Six
of the included studies were directly funded by interested
pharmaceutical companies, while the remaining study (Car-
dozo and Dixon 2005) did not disclose a statement of fund-
ing. It is this potential for conflict of interest in included
data, along with the limited provision of information for
accurate discontinuation rates and adverse events, that cre-
ates difficulty in drawing conclusions.

Deviation from the protocol

Initially, the submitted protocol (PROSPERO,
CRD42024519450, April 2, 2024) outlined the aim to assess
multiple antimuscarinics. The extremely large number of papers
returned from the initial title and abstract search was unantici-
pated and as such, the study could not have been possible in the
time allocated. To reduce the volume of papers that required
full-text screening to a reasonable amount, only darifenacin
was investigated. This change now meant that only 1162 papers
required screening. An additional deviation was to utilize the
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Cochrane Risk of Bias Tool 1, instead of the Cochrane Risk of
Bias Tool 2 as noted in the “Methods” section.

Strengths and limitations

This review assessed randomized controlled trials because
they are widely regarded as one of the most trustworthy
study designs for the evaluation of the effectiveness of
interventions in the evidence hierarchy. It became apparent
during this study that to fully understand discontinuation,
a broader approach could be applied, which incorporates
qualitative studies, feedback from patients and written tes-
timonies. Also, patient perceptions about the benefits of the
medication may be informative. This systematic review also
focused on studies in English. Future studies could benefit
by incorporating publications from other languages, while
also expanding the scope to include other commonly pre-
scribed antimuscarinics for OAB, rather than solely dar-
ifenacin. This study systematically reviewed and meta-ana-
lyze discontinuation rates alongside the adverse effects of
darifenacin in OAB patients, updating the current systematic
literature reviews of antimuscarinic medication discontinua-
tion rates. As darifenacin remains a widely used medication
for OAB, this study addresses the ongoing need to assess
compliance and adverse events to darifenacin within clini-
cal settings.

Conclusion

Participants prescribed darifenacin exhibited a higher inci-
dence of adverse events of dry mouth (with moderate qual-
ity evidence) and constipation (with high-quality evidence).
However, there were similar discontinuation rates in both
the placebo and darifenacin arms (with low-quality evi-
dence). The presence of undefined discontinuations within
all studies presents challenges when identifying the precise
reasons for many withdrawals and highlights the need for
improved patient record-keeping for discontinuation within
clinical trials.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00210-025-04806-4.
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