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Abstract 

Objective: Recent studies have investigated a combination of two 
antimuscarinics for adult neurogenic bladder managed with clean 
intermittent catheterization or pediatric refractory overactive blad-
der (OAB). We assessed the efficacy and tolerability of this strategy 
in adults with idiopathic OAB.
Methods: We reviewed 49 patients with idiopathic OAB who 
received combined antimuscarinic medication. Patients had seri-
ally received different kinds of antimuscarinics as monotherapy, 
but wished to take combined medication due to a lack of sufficient 
subjective improvement in urgency, even with dosage escalation. 
Efficacy was measured by changes of episodes of urgency, daytime 
voiding, nocturia and mean voided volume before and after the 
addition of the second antimuscarinic.
Results: The mean duration of combined medication was 9.3 
months. After adding the second antimuscarinic, urgency per 
day decreased from 3.8 to 1.9 (p < 0.001) and daytime voiding 
decreased from 10.4 to 7.4 (p < 0.001). The number of nocturia epi-
sodes and the mean voided volume also improved, although there 
was no statistical significance. Efficacy did not differ between the 
29 cases, with non-selective and non-selective drugs and 20 cases 
with non-selective and M3 selective drugs. Thirty-three (67.3%) 
patients reported to have benefited from combined medication. 
Maximal flow rate and post-void residual volume did not change 
in either of the sexes. Eleven (22.4%) patients discontinued the 
combination due to continued ineffectiveness and dry mouth.
Conclusion: This retrospective study suggests that combined medi-
cation can help adults with refractory idiopathic OAB. Combined 
medication was tolerated in most of our patients.

Introduction 

Antimuscarinics are usually considered first-line therapy for 
overactive bladder (OAB), along with behavioural modifica-
tion.1 In most cases, antimuscarinics are used as monother-

apy and are reported to have higher efficacy with increased 
dosage.2-4 However, for some patients, antimuscarinic medi-
cation has a limited effect or falls short due to its associated 
adverse events.5

For refractory OAB symptoms, recent studies have inves-
tigated a therapeutic strategy with a combination of two 
antimuscarinics. Amend and colleagues6 and Bolduc and 
colleagues7 reported that the combination of two antimus-
carinics could improve episodes of urinary incontinence and 
urodynamic parameters in adults with neurogenic bladder 
dysfunction and children with refractory OAB.

There have been few reports on the efficacy of combined 
antimuscarinics for adults with idiopathic OAB other than 
neurogenic bladder managed with clean intermittent cath-
eterization. In adults with idiopathic OAB, the main aim 
of antimuscarinic therapy is to reduce urgency rather than 
proven detrusor overactivity (DO), because not all patients 
have DO or urgency incontinence. In this setting, adverse 
events on bladder emptying, as well as treatment efficacy, 
could be a major concern when prescribing a combination 
of two antimuscarinics. 

We performed a retrospective study to evaluate the effi-
cacy and tolerability of a combination of two different anti-
muscarinics for adults with idiopathic OAB who did not 
respond to single antimuscarinic and subsequent double-
dosage escalation.

Methods 

Between January 2008 and May 2010, we treated 72 adults 
with a combination of two different antimuscarinics for more 
than 8 weeks. All of the patients were diagnosed with idio-
pathic OAB and demonstrated no prior surgery on lower 
urinary tract, urinary tract infections and neurological abnor-
malities based on a detailed history of symptoms, physical 
examinations and urinalysis. Patients documented the 3-day 
frequency-volume chart, as well as the Patient’s Perception 
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of Intensity of Urgency Scale (PPIUS),8 at every voiding. The 
PPIUS is a 5-point scoring system that incorporates the fre-
quency-volume chart and describes the degree of urgency 
and urgency incontinence felt by the patient. An episode of 
urgency was defined as PPIUS ≥3 points (severe urgency or 
urgency incontinence). Patients had serially received different 
kinds of antimuscarinic agents as monotherapy at the begin-
ning, but wished to take the combined medication due to a 
lack of sufficient subjective improvement in urgency, even 
with double-dosage escalation and behavioural modification. 
Before taking the second drug, all patients underwent cysto-
scopic examination, urine cytology and urodynamic study 
(UD-2000, Medical Measures System, The Netherlands) to 
exclude other bladder diseases, such as interstitial cystitis or 
carcinoma in situ. Urodynamic study was performed, accord-
ing to the guidelines of International Continence Society, 
after the discontinuation of the first drug for 2 weeks.9 

One physician (SJJ) was in charge of the combination of 
the two antimuscarinics. The institutional review board of 
our institution approved this retrospective study protocol. 
Although selection of the second antimuscarinic drug for 
combination was at the physician’s discretion, a drug that 
had not been used as monotherapy was preferred as the 
second antimuscarinic drug. After the addition of the sec-
ond drug, patients were closely monitored for 2 weeks for 
possible adverse events with electrocardiogram monitoring, 
and were then followed-up at 4 weeks and 12 weeks. After 
that time, patients were followed-up every 3 months with 
a frequency-volume chart, including PPIUS. The dosage of 
each combined drug started from a regular recommend-
ed dose, and was then increased or decreased based on 
patient feedback on urgency and adverse events and their 
frequency-volume chart. To identify any changes in voiding 
efficiency after combined medication, maximal flow rate 
(Qmax) and post-void residual (PVR) volume were serially 
checked. At the last follow-up, we asked our patients: “Have 
you had any benefit from your treatment?”10

Evaluation of efficacy included changes in urgency, 
daytime voiding, nocturia and mean voided volume docu-
mented on a frequency-volume chart. In addition, we com-
pared the efficacy of combined medication according to the 
receptor selectivity of administered antimuscarinics. Adverse 
events were assessed using a questionnaire administered at 
each visit and graded as none, mild, moderate and severe 
according to the severity of functional interference.

Collected data were presented as mean ± standard 
deviation or percentage. Each parameter was compared 
before and after the addition of the second drug, using the 
Wilcoxon signed rank test. Comparisons according to the 
receptor selectivity of antimuscarinics were performed using 
the Mann-Whitney U test. Statistical analysis was performed 
using SPSS version 15.0 (SAS Institute, Cary, NC); p < 0.05 
was considered statistically significant.

Results 

Of the 72 patients, 23 patients took another drug that may 
have affected voiding simultaneously; they are excluded 
from the study. In the final analysis, we included 49 adults. 
We tallied patient demographics and urodynamic findings 
(Table 1). As male patients amounted to only 24.5% of all 
patients, we did not differentiate male and female patients 
when analyzing the treatment efficacy. Mean number of 
antimuscarinics received as monotherapy was 2.4 and mean 
monotherapy duration was 7.1 months. Of the patients, 41 
had already received oxybutynin as monotherapy. Most of 
them used propiverine or tolterodine as the last monotherapy 
drug prior to combination medication. 

Of the 49 patients, 95.9% received both propiverine and 
other antimuscarinic agent as combination. We recorded 
the last dosage of each combined drug (Table 2). The  
mean duration of combined medication was 9.3 months 

Table 1. Patient demographics
 	 No. or mean ± SD
No. patients 49

Age (year) 61.7 ± 13.3

Sex

   Male 12

   Female 37

Urodynamic results

MCC (ml) 229.1 ± 109.2

   IDC 17

   IDC volume (ml) 125.7 ± 70.9

   IDC pressure (cmH2O) 38.3 ± 20.4

   Compliance (ml/cmH2O) 34.7 ± 9.1

BOO*

   Male 0

   Female 0

Last antimuscarinic drug as monotherapy

   Propiverine 40 mg, 60 mg 12, 13

   Tolterodine 8 mg 19

   Oxybutynin 30 mg, 40mg 2, 3

   Monotherapy duration (month) 7.1 ± 3.9

   No. antimuscarinics received as  
   monotherapy

2.4 ± 0.8

Voiding parameter on the last 
monotherapy

   Urgency episodes per 24 hr 3.8 ± 2.6

   Daytime voiding episodes per 24 hr 10.4 ± 3.6

   Nocturia episodes per 24 hr 2.4 ± 1.6

   Voided volume per micturition (ml) 145.2 ± 98.5

Urgency incontinence episodes per 24 hr 
(N = 15)

2.9 ± 3.2

SD: standard deviation; MCC: maximum cystometric capacity; IDC: involuntary detrusor 
contraction; BOO: bladder outlet obstruction; *Bladder outlet obstruction was defined 
according to the International Continence Society provisional nomogram in males and 
Blaivas and Groutz nomogram in females.
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(range: 2-26). After adding the second antimuscarinic drug, 
episodes of urgency per day decreased significantly from 
3.8 to 1.9 (p < 0.001) (Fig. 1) and the mean urge rating 
per void by the PPIUS showed a significant decrease, from 
2.12 to 1.89 (p < 0.05). The number of daytime voiding 
episodes also decreased by 3.0 per day (p < 0.001; Fig. 1). 
However, changes in the number of nocturia episodes and 
mean voided volume were statistically insignificant (p > 0.05) 
(Fig. 1). Functional bladder capacity, measured by a 3-day 
frequency-volume chart, improved from 272 mL to 334 mL 
without statistical significance.

Of the 15 patients with urgency incontinence on mono-
therapy, 11 experienced a reduced degree of incontinence. 
However, another 4 patients had persistent incontinence 
after the addition of the second antimuscarinic drug. When 
comparing the efficacy according to the receptor selectivity 
of antimuscarinics, no differences were observed between 
29 cases with non-selective and non-selective drug and 
20 cases with non-selective and M3 selective drug in all 
parameters (Fig. 1). At the last follow-up, 33 (67.3%) patients 
reported to have benefited from the combined medication.

Compared to monotherapy, Qmax and PVR volume 
did not change significantly in either sex (Table 3). Of the 
patients, 18 (36.7%) reported no adverse events, 24 (49.0%) 
had a mild adverse event and 7 (14.3%) described moder-
ate or severe adverse events. The most commonly reported 
adverse events were dry mouth, constipation and blurred 
vision. Notably, none of the patients experienced acute 
urinary retention or voiding difficulty requiring catheter-
ization or discontinuation of medication. Eleven (22.4%) 
patients discontinued the combined medication due to 
ineffectiveness (n = 7) or moderate or severe dry mouth 
(n = 4). Five patients received sacral neuromodulation as 
further treatment.

Discussion 

A single anticholinergic medication may not be sufficient 
to induce complete resolution of severe OAB symptoms 
in up to 30% of patients.11 Therefore, minimally invasive 
treatments or surgeries have been pursued for patients who 
do not respond to anticholinergic medication. There have 
been clinical efforts to maximize the efficacy of antimus-
carinics through the combination of two antimuscarinics.6,7 
Amend and colleagues administered two antimuscarinics 
to 27 adults with neurogenic bladder dysfunction who had 
experienced unsatisfactory outcomes with dosage-escalated 
monotherapy.6 Episodes of urgency incontinence, bladder 
capacity and reflex volume improved after the addition of 
the second drug. As a result, 22 (85%) patients were satis-
fied with the combined antimuscarinic medication. Only 2 
patients discontinued combined medication. Bolduc and 
colleagues administered the combination of two antimus-
carinics to 33 children with neurogenic bladder dysfunc-
tion or idiopathic OAB.7 The mean urodynamic capacity 
and maximal contraction pressure improved significantly 
and complete dryness was achieved in 17 (52%) children. 
Consequently, a combined medication of two different anti-
muscarinics may be worth considering for these specific 
groups before seeking further invasive modalities.

Table 2. The last dosage of combination of two different 
antimuscarinics according to the patient feedback  
on urgency and adverse events, and their frequency-
volume chart

Drug Combinations N
Propiverine {20 mg (n = 18), 40 mg (n = 9)} + 
Tolterodine {2 mg (n = 5), 4 mg (n = 15),  
8 mg (n = 7)}

27

Propiverine {20 mg (n = 9), 40 mg (n = 6)} + 
Solifenacin {5 mg (n = 9), 10 mg (n = 6)}

15

Propiverine {20 mg (n = 3), 40 mg (n = 2)} + 
Oxybutynin {20 mg (n = 5)}

5

Tolterodine {8 mg (n = 2)} + 
Trospium {40 mg (n = 2)}

2

The dosage of each combined drug started from a regular recommended dose, and was 
then increased or decreased based on patient feedback on urgency and adverse events, 
and their frequency-volume chart. Fig. 1. Changes of episodes of urgency and frequency-volume chart 

parameters after combined medication. In all of the patients, episodes of  
urgency and number of daytime voiding episodes per day decreased  
significantly from baseline (monotherapy) at the last follow-up (p < 0.001, 
respectively, Wilcoxon signed rank test). Changes in the number of nocturia 
episodes and mean voided volume were statistically insignificant (p > 0.05, 
respectively, Wilcoxon signed rank test). When compared according to the  
receptor selectivity of administered antimuscarinics, no differences were  
observed between patients with non-selective + non-selective drug and those 
with non-selective + M3 selective drug in all parameters (all p > 0.05, 
Mann-Whitney U test). Data for analysis were available for 49 patients at  
baseline, 47 at 12 weeks, 35 at 36 weeks, 19 at 60 weeks, 7 at 84 weeks after 
combined medication.
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However, the main targeted condition of these studies 
was refractory neurogenic DO or pediatric idiopathic OAB. 
Many of these patients were managed with clean intermittent 
catheterization, where the main aim of combined medica-
tion was to improve intravesical pressure to avoid upper uri-
nary tract deterioration and incontinence. Therefore, adverse 
events on bladder emptying may not be clinically relevant. 
On the other hand, in adults with idiopathic OAB, the main 
aim of antimuscarinic therapy is to reduce urgency, because 
not all patients have DO or urgency incontinence. In this 
setting, adverse events on bladder emptying, as well as treat-
ment efficacy, could be major concerns when prescribing a 
combination of two antimuscarinics. 

We investigated the efficacy and tolerability of combined 
medication for treatment of adults with idiopathic OAB 
who had serially received different kinds of antimuscarinic 
agents as monotherapy at the beginning, but wished to take 
a combined medication due to a lack of sufficient subjective 
improvement in urgency, even with double dosage escala-
tion. To the best of our knowledge, there have been few 
reports on the efficacy and tolerability of combined anti-
muscarinic medication targeted for adults with idiopathic 
OAB. In our study, urgency episodes decreased significantly 
from 3.8 to 1.9 per day and the number of daytime voiding 
episodes significantly decreased by 3.0 when the second 
antimuscarinic drug was added. The number of nocturia epi-
sodes and the mean voided volume also improved, although 
there was no statistical significance. The total urine volume 
per day was about the same (1900-2000 ml) between mono-
therapy and combined medication. Therefore, patients might 
have a positive clinical impact on frequency and voided 
volume per micturition from combined medication. As only 
15 (30.6%) patients complained of urgency incontinence on 
monotherapy, analysis of the changes of urgency inconti-
nence might be underpowered for evaluation of statistical 
significance; however, 73% of patients with urgency incon-
tinence experienced a reduced degree of incontinence after 
the second antimuscarinic drug.

The reason for the enhanced efficacy of combined medi-
cation over monotherapy has not been well-understood. The 
first assumption is the additive effect of regular dosages of 
two antimuscarinics.11,12 However, it seems unreasonable 
to simply connect our results with a dose-dependent effect 
because our results demonstrated the enhanced efficacy 
of combined medication in patients who did not respond 

to double-dosing monotherapy. Second, different receptor 
selectivity of two antimuscarinics might be considered.6 
Expression of the M3 receptor on the bladder is less in a 
patient with idiopathic DO than in a normal individual, and 
expression of M2 or M3 receptors varies among patients.13 If 
expression of M2 or M3 receptors differs among patients, the 
combination of two antimuscarinics (which have different 
selectivity toward M2 or M3 receptors) will be more effective 
than a single medication. In this study, however, the efficacy 
of combined medication did not differ between 29 cases 
with non-selective and non-selective drug and 20 cases with 
non-selective and M3 selective drug. Further studies with 
more patients may determine differences in the efficacy of 
various combinations according to M3 receptor selectivity. 
Third, a synergistic effect of two different antimuscarinics 
may be considered. From the physiologic aspect, each recep-
tor in the human body is known to trigger chain reactions 
or amplify the response through mutual feedback, rather 
than perform independent functions.14 Therefore, a syner-
gistic effect of each drug on different muscarinic receptors 
might be responsible for the enhanced efficacy of our results. 
Finally, the different rate of metabolism of antimuscarinics 
in each patient might be one explanation.6 

The greatest concern may involve adverse events and tol-
erability in the clinical use of this two-antimuscarinic strat-
egy for patients with idiopathic OAB. In our study, however, 
Qmax and PVR volume were not different between mono-
therapy and combined medication in both sexes. Although 
31 (63.3%) patients reported adverse events, most adverse 
events were mild and discontinuation of combined medica-
tion due to these adverse events occurred in only 4 (8.2%) 
patients. Bolduc and colleagues attributed the low number of 
adverse events with combined medication to differences in 
antimuscarinic metabolites and their target receptors among 
drugs.7 However, because studies of combined medication of 
two anticholinergics,6,7 including our study, have been con-
ducted on patients who had not experienced severe adverse 
events in prior monotherapy, clinical use of combined medi-
cation should be implemented with caution in general OAB 
populations. On the other hand, patients might experience 
fewer adverse events and enhanced tolerability in combi-
nation medication than expected, because 96% (47/49) of 
patients received propiverine as one of the combination 
drugs, and only 10% (5/49) received oxybutynin as one of 
the combination drugs. Previous studies have demonstrated 

Table 3. Changes of maximal flow rate and post-void residual volume in the combined medication at the last follow-up

Baseline (monotherapy) Combined medication p-value*
Qmax (ml/sec) Male 19.2 (5.1) 15.5 (3.5) 0.060

Female 20.7 (8.3) 21.5 (7.4) 0.901

PVR volume (ml) Male 16.2 (10.2) 20.9 (10.5) 0.854

Female 22.4 (25.1) 32.6 (29.1) 0.697
*Wilcoxon signed rank test. Data are presented as mean (SD); Qmax: maximal flow rate; PVR: post-void residual.
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that propiverine is as effective as oxybutynin and is better 
tolerated than oxybutynin in adults15 and in children16 with 
OAB symptoms. Therefore, we might obtain different results 
with regard to side effects and tolerability, if oxybutynin was 
used more frequently in combination medication. 

The present study had several limitations. First, the deci-
sion to switch from monotherapy to combined medication 
was at the patient’s discretion rather than objective crite-
ria. Second, although most patients (95.9%) received both 
propiverine and other antimuscarinic agent as combination, 
antimuscarinics used in combination were heterogeneous 
among patients. These limitations are attributed to the ret-
rospective design of the study and should be dealt with in 
a prospective study. In combination medication, propiver-
ine was preferred over oxybutynin due to the concern that 
adverse events might increase and drug tolerability might 
be decreased following combination medication. However, 
along with the previous studies,6,7 our results might lay the 
groundwork for further studies on dual antimuscarinic medi-
cation in adults with idiopathic OAB. Third, clinical effects 
of combined medication might not be derived from the com-
bination, but from the switching in some patients because 
there was no placebo arm and not all patients had received 
each drug used in combination as monotherapy. In clinical 
practice, most urologists would try another anticholinergic 
for patients who fail one anticholinergic before consider-
ing a combination of two antimuscarinics.17-19 These studies 
also did not include a placebo arm or direct comparator, 
and, therefore, might be open to physician and patient bias. 
Further research should encompass this issue to ensure the 
efficacy of simply changing anticholinergics or combined 
medication in real practice. Last, we did not perform uro-
dynamic studies in patients after the addition of the second 
antimuscarinic agent. We think that follow-up urodynamic 
studies should be conducted to determine actual changes 
of bladder storage and voiding function.

Conclusion 

This retrospective study suggests that the combination of two 
antimuscarinics can improve symptoms of urgency and fre-
quency in adults with idiopathic OAB who did not respond 
to a previous single medication with no significant increase 
of adverse events. When antimuscarinic monotherapy is not 
effective, the combined medication of two antimuscarinics 
may be another option before considering further treatments, 
such as minimally or classic invasive treatments.
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