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Abstract
Objectives To investigate the symptomatic and quality of
life (QoL) response to treatment with tolterodine extended
release (ER) in subgroups of male patients with Overactive
Bladder Syndrome (OAB) and LUTS suggestive of non-
obstructive benign prostatic hyperplasia (BPH) according
to age, symptom severity, diabetes mellitus status, and con-
comitant treatment for LUTS.
Methods Patients treated with tolterodine ER 4 mg/day
for OAB symptoms, alone or added to unsuccessful alpha-
blocker treatment of ¸6 weeks duration, and presumed
non-obstructive BPH (Qmax ¸ 15 ml/s) were observed for
12 weeks in a non-interventional study. Patients completed
the International Prostate Symptom Score (IPSS) and Over-
active Bladder Questionnaire (OAB-q) at baseline and after
12 weeks.
Results 52.4% of 741 patients were aged ·65 years; 4,
64, and 32% had mild, moderate, and severe symptoms,
respectively, according to IPSS; 14% had diabetes mellitus,
and in 42% tolterodine was added to alpha blockers. In the
various subgroups, mean IPSS total scores improved by
2.8–11.1 points, IPSS QoL scores by 1.8–2.4 points, and all
OAB-q subscores by more than 14 points. Only IPSS and
OAB-q baseline scores had a relevant impact on changes

during treatment, beneWts were greatest in patients with
more severe symptoms and bother.
Conclusions In men with symptoms of OAB and LUTS
suggestive of non-obstructive BPH of all IPSS severity
classes, aged ·65 years or above, with or without
concomitant diabetes or alpha-blockers, symptoms and
QoL improved markedly during treatment with toltero-
dine ER.
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Introduction

Overactive Bladder Syndrome (OAB) deWned as urgency,
frequency, and nocturia, with or without incontinence,
aVects 15.6% of men aged 40 years and older in European
countries [1]. While muscarinic receptor antagonists like
tolterodine are widely used in women with OAB symptoms
[2], they are not regularly used in men with OAB symp-
toms and LUTS suggestive of benign prostatic hyperplasia
(BPH). However, recent evidence suggests that they can be
used successfully for symptom control in this male popula-
tion [3–6].

To investigate the symptomatic and quality of life (QoL)
outcome of treatment with the antimuscarinic tolterodine
extended release (ER) in subgroups of patients according to
age, symptom severity, the presence or absence of diabetes
mellitus, and concomitant treatment for LUTS, a non-inter-
ventional study was carried out. In this study, 1,080 men
with OAB symptoms and LUTS suggestive for non-
obstructive BPH were observed for 12 weeks on treatment
with tolterodine ER, either alone or added to alpha-blocker
therapy, shown to be unsuccessful over a period of at least
6 weeks.
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Methods

Study design

This was a prospective, non-interventional observational
study. Such studies investigate the use of approved drugs
administered under routine conditions, i.e., all diagnostic
and therapeutic procedures are those applied in clinical rou-
tine. Treatment modalities are not deWned by a clinical trial
protocol but by the physician’s clinical decisions. The
observational protocol only deWnes the characteristics of
patients to be observed in the study and the set of data to be
collected systematically.

Patient population

Participating oYce-based urologists were asked to docu-
ment male patients suVering from LUTS suggestive of
BPH, for whom they had decided to treat OAB symptoms
of frequency, urgency, or urgency incontinence with tolte-
rodine ER. Diagnosis of LUTS suggestive of BPH had to
be based on the current guidelines of the German urologi-
cal association on Benign Prostatic Syndrome [7].
Patients could be enrolled if either there was no clinical
suspect of bladder outlet obstruction (BOO) or storage
symptoms had not suYciently improved after at least
6 weeks’ treatment with an alpha-blocker according to the
opinion of the treating physician. The patient’s maximum
urinary Xow rate (Qmax) was required to be at least 15 ml/
s. Patients with suspected or conWrmed prostate cancer
were excluded. Other exclusion criteria were previous
treatment with an anticholinergic agent, surgical treat-
ment of BPH or a history of surgical intervention in the
bladder or urethra, history of AUR, chronic urinary reten-
tion, acute UTI, chronic UTI, prostatitis caused by bacte-
ria or history of recurrent UTIs, history of interstitial
cystitis, concomitant medication that may cause urinary
retention (e.g., tricyclic antidepressants, neuroleptic
agents, antihistamine drugs, and antiParkinson drugs),
indwelling catheter or intermittent use of self-catheteriza-
tion. Demographic data and medical history, Qmax and
ultrasound assessment of PVR were collected at the base-
line visit before treatment with tolterodine ER was
started.

EYcacy variables

Patients completed questionnaires on voiding problems
(International Prostate Symptom Score, IPSS) and on
symptom bother and condition-speciWc QoL (Overactive
Bladder Questionnaire; OAB-q), at baseline and after
12 weeks of treatment.

Statistics

The Full analysis set (FAS) was deWned as all patients who
have received at least one dose of study treatment during
the observation period, have a Qmax of at least 15 ml/s and
who have not fulWlled any of the exclusion criteria. This
population was used for the analyses of eYcacy data.

The following subject strata or subgroups analyses were
planned age (>65 or ·65 years), symptom severity [mild
(IPSS < 8), moderate (IPSS 8–19), and severe (IPSS 20–
35)], diabetes mellitus (yes/no), and concomitant alpha-
blocker, phyto drugs or 5-alpha reductase inhibitor treatment
for LUTS (yes/no). However, due to the low numbers of
patients treated with phyto drugs or 5-alpha reductase inhibi-
tors, only concomitant alpha-blocker treatment was analyzed.

To identify variables associated with change of IPSS
total score exploratory multiple linear regression analysis
was performed for the baseline/Wnal change including
terms of the IPSS total score at baseline, HRQL total score
at baseline, age group, residual urine at baseline, diabetes
mellitus, concomitant alpha-blocker treatment, Qmax, and
duration of OAB. Variables associated with change of
OAB-q (HRQL total score and bother score) were explored
using regression analysis with the independent variables of
the respective score at baseline, IPSS total score at baseline,
age group, residual urine at baseline, diabetes mellitus, con-
comitant alpha-blocker treatment, Qmax, and duration of
OAB. R2 statistics was used to estimate the impact of these
factors. R2 can be thought of as the proportion of variation
in the dependent variable that can be explained or predicted
by the independent variable and has a range from 0 (no
impact) to 1 (fully explained).

All analyses were descriptive and exploratory. Percent-
ages for categorical variables were to be based on all non-
missing values (=100%). Summary measures are reported
as mean § SD or median values. P values of baseline/Wnal
changes were calculated with the t test. A sensitivity analy-
sis with the non-parametric Wilcoxon test was performed
for the IPSS and QoL.

All statistical analyses were performed by the biometrics
group at PWzer Pharma and SAS (version 8.2) was used to
analyze the data for this study.

Results

A total of 1,080 patients were documented between January
2004 and June 2005 and 741 patients fulWlled all criteria for
the FAS. At baseline, the mean age in the FAS was
65.2 § 9.2 years. Patient characteristics and concomitant
medical conditions documented in >1% of patients are
shown in Table 1. The mean duration of OAB was
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1.5 years and the mean duration of LUTS was 3.1 years.
Mean Qmax was 18.7 § 3.7 ml/s and mean PVR was
29.3 § 30.9 ml.

IPSS

Following 12 weeks of tolterodine ER, the total IPSS score
improved from 17.2 § 5.5 to 9.9 § 4.6, with a change of
¡7.3 § 5.2 (P < 0.0001). Table 2 shows the change of

IPSS in the diVerent subgroups. Regression analyses of
those variables that met the 0.15 signiWcance level for entry
into the model indicated that only baseline IPSS (R2 = 0.39;
P < 0.001) had a relevant impact on change, as shown in
Table 4. The negative estimate indicates that higher base-
line IPSS values were associated with larger improvements
in IPSS. Concomitant diabetes mellitus and baseline PVR
had no signiWcant eVect. IPSS QoL also improved after tol-
terodine ER treatment, from a baseline value of 3.9 § 1.0
to a Wnal value of 1.9 § 1.1 after 12 weeks of treatment;
with a change of ¡2.1 § 1.4 (P < 0.0001). Table 2 shows
the changes from baseline in IPSS QoL score in the diVer-
ent subgroups of patients.

OAB-q

Table 3 shows the change in scores from baseline to Wnal
(after 12 weeks of tolterodine therapy) in the OAB-q. All
subscales show a relative change from baseline of at least
40% (all P < 0.0001). In every analyzed subgroup, mean
improvement in all subscales was >14 points. Results of
regression analyses of factors inXuencing OAB-q scores are
shown in Table 4. Only bother score at baseline had a rele-
vant (R2 > 0.1) inXuence on the improvement in bother
score, and HRQL baseline scores on improvement of
HRQL. Greater improvements were seen in patients with
severe baseline symptoms than in patients with mild base-
line symptoms (Table 3), but even in the subgroup with
mild symptoms according to IPSS, mean improvements
>14 points were seen in all OAB-q subscores.

Discussion

This non-interventional observational study demonstrated
that in patients with OAB and LUTS suggestive of non-
obstructive BPH (Qmax ¸ 15 ml/s), 12 weeks’ treatment
with tolterodine ER alone or added to failed alpha-blocker
therapy resulted in clinically meaningful reductions in

Table 1 Patient characteristics at baseline

Characteristic n %

Age (years)

·65 384 52.4

>65 349 47.6

Symptom severity

Mild (IPSS < 8) 25 3.6

Moderate (IPSS 8–19) 448 64.2

Severe (IPSS > 19) 225 32.2

Concomitant medication

Alpha-blocker treatment 311 42.0

Phyto drugs 8 1.1

5-alpha-reductase inhibitors 10 1.3

Concomitant medical conditions (in >1% of patients, FAS)

Body system

Preferred term

Reproductive system and breast disorders

Erectile dysfunction 147 19.8

Vascular disorders

Hypertension 145 19.4

Metabolism and nutrition disorders

Diabetes mellitus 105 14.2

Hypercholesterolemia 15 2.0

Hyperuricemia 17 2.3

Cardiac disorders

Coronary artery disease 30 4.0

Table 2 Change in IPSS total 
score and IPSS QoL score in 
patient subgroups

Group N Absolute change from 
baseline in total IPSS 
score (mean § SD)

N Absolute change from 
baseline in IPSS QoL 
score (mean § SD)

Total population ¡7.3 § 5.2 ¡2.1 § 1.4

Diabetes mellitus 96 ¡7.3 § 4.4 93 ¡2.0 § 1.3

No diabetes mellitus 579 ¡7.3 § 5.3 561 ¡2.1 § 1.4

Age · 65 years 348 ¡8.0 § 5.7 336 ¡2.2 § 1.5

Age > 65 years 320 ¡6.6 § 4.6 313 ¡1.9 § 1.2

Concomitant alpha-blocker 285 ¡6.8 § 4.7 280 ¡2.0 § 1.2

Mild symptoms 24 ¡2.8 § 3.0 23 ¡1.8 § 1.7

Moderate symptoms 431 ¡5.7 § 3.7 419 ¡1.9 § 1.3

Severe symptoms 220 ¡11.1 § 5.7 212 ¡2.4 § 1.3
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symptoms as assessed by the IPSS. Overall, the OAB-q and
IPSS QoL also indicated a marked improvement in QoL
with tolterodine ER.

The aim of treatment of LUTS is primarily to provide a
rapid and sustained improvement in symptoms [8]. The
results from this study suggest that OAB symptoms in this
group of LUTS patients were relieved during 12 weeks of
tolterodine ER therapy. These results complement previous
experience with tolterodine ER: Tolterodine has also
improved frequency, nocturia, and AUA symptom scores in
a study with LUTS patients after failed alpha-blocker treat-
ment [9] and a reduction in symptoms and improved QoL
under treatment with tolterodine and the alpha-blockers tam-
sulosin or doxazosin have been seen in patients with BOO
and detrusor overactivity [3, 4]. Reduced urinary frequency
was also demonstrated in studies of LUTS patients treated
with tolterodine [9] or the muscarinic antagonist propiverine
alone or in combination with tamsulosin, respectively [10].
The safety of tolterodine in the treatment of patients with

BOO and conWrmed detrusor overactivity has recently been
demonstrated in a placebo-controlled study [11].

Regression analysis of IPSS change indicated a relevant
impact only on the baseline IPSS. Likewise, regression
analyses of the changes in HRQL and bother score of the
OAB-q showed that only their baseline values had a mean-
ingful impact. Although larger improvements were seen in
patients with more severe symptoms and bother, even
patients with a baseline IPSS <8 demonstrated an improve-
ment in the mean IPSS QoL index from 3.0 to 1.2, in the
mean OAB-q bother score from 34.3 to 11.7, and in the
OAB-q HRQL score from 76.7 to 93.6. Since an IPSS QoL
score of 1 means delight in the urinary condition, while a
score of 3 represents mixed feelings, and a change of >10
points in the OAB-q subscales has been demonstrated to be
the Minimally Important DiVerence, i.e., the smallest
change that patients perceive as beneWcial [12], clinically
meaningful improvements in QoL have been seen even in
patients with mild symptoms. While current guidelines

Table 3 Absolute changes 
from baseline in OAB-q items 
following 12 weeks of toltero-
dine ER therapy: mean values 
(§SD) and subanalysis by 
symptom severity according to 
IPSS

Scale n Mean SD P value Symptom severity

Mild Moderate Severe

Symptom bother 671 ¡27.5 16.8 <0.001 ¡22.6 § 23.5 –25.4 § 15.1 –32.3 § 18.0

HRQL total score 671 22.6 16.3 <0.001 16.9 § 18.6 19.9 § 15.0 28.5 § 17.1

Coping 671 24.0 17.7 <0.001 17.2 § 20.2 21.8 § 16.9 29.2 § 17.9

Concern 671 23.6 17.8 <0.001 17.0 § 17.9 20.9 § 16.4 29.8 § 18.8

Sleep 671 22.9 17.8 <0.001 18.5 § 19.4 19.8 § 17.0 29.4 § 17.6

Social interaction 671 18.8 17.7 <0.001 14.5 § 21.0 15.9 § 16.1 24.7 § 18.9

Only patients with baseline and 
Wnal values were included in this 
analysis

Table 4 Regression analysis 
of variables associated with 
changes in IPSS total score 
and OAB-q scores

Dependent variable Independent variables Estimate § SE P value R

IPSS total score IPSS at baseline ¡0.52 § 0.03 <0.001 0.39

Age > 65 years 1.28 § 0.31 <0.001 0.02

HRQL at baseline 0.04 § 0.01 <0.001 0.022

Duration of OAB 0.25 § 0.08 0.001 0.01

Qmax at baseline ¡0.15 § 0.04 <0.001 0.01

Concomitant alpha-blocker 
treatment

0.54 § 0-32 0.09 <0.01

Bother score Bother at baseline ¡0.757 § 0.034 <0.001 0.44

Duration of OAB 0.894 § 0.241 0.002 0.01

Age > 65 years 3.501 § 0.968 0.003 0.01

IPSS at baseline 0.296 § 0.099 0.003 <0.01

Qmax at baseline ¡0.231 § 0.126 0.067 <0.01

HRQL total score HRQL at baseline ¡0.679 § 0.029 <0.001 0.53

Duration of OAB ¡0.802 § 0.218 0.003 <0.01

Age > 65 years ¡2.527 § 0.881 0.004 <0.01

Qmax at baseline 0.235 § 0.115 0.041 <0.01

Concomitant alpha-blocker 
treatment

¡1.728 § 0.896 0.054 <0.01

IPSS at baseline ¡0.167 § 0.091 0.067 <0.01
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recommend watchful waiting as a preferred option for
patients with mild symptoms [13, 14], our data suggest that
such patients can beneWt from treatment, too.

Because the current analysis is based on the results of an
open-label, observational study without placebo control,
interpretation of the data is limited. However, the study
type has certain advantages, such as being of suYcient size
to allow analysis of multiple subgroups and, as the treat-
ment data were obtained under real-life conditions, the Wnd-
ings are likely to be applicable to general practice [15–17].

Conclusions

In this study of men with OAB and LUTS suggestive of
non-obstructive BPH, symptoms and QoL improved mark-
edly during treatment with tolterodine ER. Although larger
improvements were seen in patients with more severe
symptoms, meaningful QoL improvements were also seen
with baseline IPSS values <8.

Age group, concomitant diabetes mellitus, concomitant
alpha-blocker treatment, duration of symptoms, and base-
line Qmax (beyond 15 ml/s) and PVR did not appear to have
a relevant eVect on the symptomatic response to treatment,
which suggests that a wide variety of patients can beneWt
from tolterodine treatment.
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