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Abstract

The study investigated the efficacy and cardiac safety of propiverine in the elderly, because the
induction of life-threatening ventricular arrhythmia has been reported for some drugs pre-
scribed in the therapy of urinary incontinence. Ninety-eight patients (21 male, 77 female;
67.7 £6.3 years of age) suffering from urgency, urge incontinence or mixed urge-stress inconti-
nence were included in the double-blind, multicentre, placebo-controlled, randomized study.
After a 2-week placebo run-in period, the patients received propiverine (15 mg t.i.d.) or placebo
(t.i.d.) for 4 weeks. Before (V1, V2) and during the treatment period (V3, V4), standard ECGs and
24-hour long-term ECGs were recorded. Propiverine caused a significant reduction of the mic-
turition frequency (V2:8.7+4.2,V4: 6.56+3.2 ml; p=0.01), reflected in a significant increase in the
average micturition volume (V2: 163.5+65.9, V4: 216.3+101.5 ml; p=0.01) and a significant de-
crease in episodes of incontinence (-54%; p = 0.048). These findings were confirmed by the
overall assessment at V4, in which approximately 90% of patients under propiverine either had
no urge incontinence or urge symptoms, or showed improvement. Resting and ambulatory
electrocardiograms indicated no significant changes. Neither the frequency-corrected Q-T in-
terval nor other cardiac parameters were relevantly altered. The frequency of cardiac events
(Lown classes IVa/b) was random, revealing no difference between placebo and propiverine.
The incidence of adverse events was very low (2% dryness of the mouth under propiverine) and
confirmed by the findings from the quality of life questionnaires. A favourable benefit-risk ratio
without the induction of any cardiac arrhythmia in the treatment of elderly patients suffering
from urgency, urge incontinence or combined urge-stress incontinence is therefore proven for
propiverine.
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Introduction Table 1. Demographic and baseline data

Although the problem of incontinence is not specific t (IDnI:a_cig;) (ifﬁ%‘;””e
any client group, the elderly are particularly susceptible d - -
to several reasons related to the ageing process [1, 2]. Isex
lakiuria, nycturia, imperative urgency and incontinence a Male 12 9
clinical symptoms of urge incontinence, indicating tw. Female 37 40
types of dysfunction of the urinary bladder: detrusor hypem%zr;‘?ge’ years 196&5'0 gf"%'S
activity and detrusor hypersensitivity. Loss of urine duri”Urge-stress e e 30 28
an increase in abdominal pressure without detrusor instaconcomitant diseases 18 16
ity is defined as stress incontinence. A combination of ur  Arterial hypertension 11 8
incontinence and stress incontinence frequently occurs [ Coronary heart disease 6 6

Besides behaviour and bladder training, pharmacothe,. MREE el iEime L 2

. . . . oncomitant medication 21 23
py is the main method used for urge incontinence thera  caicium antagonists 2 7
The effective treatment of urge incontinence and urgen Other drugs with cardiac effects 19 16

should reduce the severity and frequency of symptoms, tl
improving the patients’ quality of life. Current standar SQ of thg 40 patients with urgency additionally suffered from uri-
treatment comprises anticholinergic agents and/or calci"" 'neontinence.
antagonists.
Propiverine hydrochloride is a bladder spasmolytic with
calcium antagonistic and anticholinergic properties. Studies
of human urinary bladder muscle revealed the inhibition of
acetylcholine-induced contractions and of calcium influkail patients, non-invasive procedures have to be applied
from the extracellular space. Compared with atropine orstead of urodynamics [12, 13].
oxybutynin, propiverine exhibits a less potent anticholiner-
gic effect. Its effects are enhanced by an additional calcium-
antagonistic effect [3]. This advantageous pharmacological Patients and Methods

profile of propiverine ComprISIr?g a QUaI made of aCtI.On “.1 The study was conducted in a prospective, double-blind, random-
one moI.ecuI.e has also proven its efficacy and safety in clifzg placebo-controlled, parallel-group, multicentre design. It was
ical application [4, 5]. performed in accordance with the Declaration of Helsinki and ap-

However, a calcium-antagonistic mode of action mighroved by an Ethical Committee. The patient’s written informed con-
be associated with the multiple occurrence of ventricul§¢nt was obtained.

P . ‘ . ) . A total of 107 patients were enrolled in the study; 9 were exclud-
tachycardia (in particular ‘torsade de pointes taChycardlan from the eﬁicgcy analysis due to non-complia)llnce (no 24-hour

which has been reported under treatment with terodlllr&;hg_terrn ECG; n = 3), premature withdrawal (n = 2) and infringe-
[6-9]. These cardiac arrhythmias were probably caused fagnt of urological exclusion criteria (n = 4). The demographic and
the concentration-related prolongation of the frequenciaseline characteristics of the 98 evaluable patients are depicted in
corrected Q—T (Q-Tc) interval [10]. However, this phetable 1. There were no statistically significant differences between the

: . . 0 groups. Cardiac events of Lown classésccurred in about 50%
nomenon has nOF been reported for anticholinergic dru@%’the study population and in 24% higher gradings in Lown classifi-
such as oxybutynin [11].

cation [14], thus reflecting a cardiac-risk population.

Consequently, considering the calcium-antagonistic Diagnostic procedures comprised the patient's history, clinical in-
mode of action of propiverine, a study was initiated witkestigation and Gaudenz’s incontinence questionnaire, and allowed
two major aims: (1) to enhance the well-documented gené}assification into urgency, urge incontinence and mixed urge-stress

. . R . . incontinence. Besides these clinical diagnoses, one inclusion criterion
al risk profile of propiverine by focusing on cardiac safet as an age of 60 years. Other inclusion parameters derived from mic-

furthermore, the deliberately chosen elderly patient popul@sition diaries were frequency 7 episodes/24 h, urinary inconti-
tion is prone to cardiac arrhythmia due to its multimorbidityence> 0 episodes/24h, and micturition voluri€00 ml/micturition
(coronary heart disease, myocardial failure) and multimediwoflow).

cation; (2) to confirm the efficacy of propiverine in bladder The following exclusion criteria had to be taken into considera-

: o . . . tion: acute urinary tract infection, mechanical or functional bladder-
instability especially in elderly patients, who represent the ptying disorders, residual urine of more than 20% of the voided

majority suffe.rlng from urgeéncy an_d urge mcontmence; IPolume by ultrasound, micturition volume of more than 300 ml in
order to restrict invasive diagnostic approaches in eldeflybflow, renal insufficiency, concomitant medication interfering with
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Table 2. Flow chart Table 3. Micturition diary and uroflow before (V2) and after treat-

ment (V4)
Run-in period Treatment period
Vi V2 V3 va Placebo Propiverine
(day —14) (day0) (day7) (day 28) pct yrition diary
Clinical examination + Micturition volume, ml
Patient's history + V2 187.0 163.5
Standard ECG + + + + V4 178.0 216.3
Long-term ECG + + + + Difference -8.4 -1.6% +5523 +32%
Laboratory + + + Micturition frequency, episodes
Micturition diaries + + + V2 7.1 8.7
Psychometry & + + va 6.5 6.5
Uroflowmetry + + + + Difference -0.6 -8.4% 21 -22.0%
Ultrasound of the bladder — + + + + Incontinence, episodes
Incontinence questionnaire  + + + V2 0.4 0.9
V4 0.2 0.3
Difference -0.1 —36.6% —-0i6 —-54.5%
Uroflow
Micturition volume, ml
the drug studied (neurotropic/musculotropic spasmolytics, centra V2 207.1 185.9
acting muscle relaxants, psychopharmacological agents or drugs V4 226.2 233.0
the treatment of Parkinson’s disease, anti-arrhythmics) and clinice  Difference +19.1 +9.2% +4720 +25.3%

relevant variations in the laboratory parameters prior to the study. |
ethical reasons, patients suffering from serious, life-threatening ¢ Difference: V4 — V21p=0.05,2p=0.01.
diovascular diseases had to be excluded: myocardial infarction withw
the previous 3 months, unstable coronary heart disease, implanted
cardiac pacemaker, decompensated myocardial insufficiency, tachy-

cardia or bradycardia at rest, second- or third-degree atrioventricylafy chemical laboratory methods: serum concentration of sodium,
block, complete bundle branch interventricular heart block, Chro”ﬂbtassium calcium, magnesium, chloride, SGOT, SGFAT, AP

atrial fibrillation an_d \_/entricular extrasystoles Lown IVb in theLDH,creatinine, urea and uric acid; (4) adverse events: by directly in-
prestudy ECG monitoring. terviewing the patient; (5) quality of life: by psychometric question-

The study comprised four visits (V1: day —14, V2: day 0, V3: da¥sjres (Giessen Complaint Survey and the Basle Subjective Well-
7, V4: day 28). Following a 2-week placebo run-in phase, patler‘é%ing Survey).

were randomized to propiverine (15 mg three times a day; registered o satistical analysis, the paired t test or the Wilcoxon rank sum

as Mictonor? and Detrunorf; manufactured by Apogepha iest was applied. Statistical significance was considered at a level of
Arzneimittel GmbH, Dresden, Germany) or placebo (three tlmespek0.05 on a two-tailed basis.

day) for a 4 week treatment period.
For efficacy assessment the pretreatment values (V2) were com-
pared with the posttreatment values (V4) and comprised the following
target variables (table 2): (1) micturition diary: micturition frequency, Results
micturition volume, incontinence episodes; (2) uroflow: average and
peak flow and urine volume; each measurement was carried out twiceEfficacy

during each visit; volumes 100 ml were excluded from evaluation; Micturition Diary. Propiverine resulted in a significant

(3) ultrasound: residual urine; (4) urge score documented in Gay- . . - . i
denz’s incontinence questionnaire; (5) patient’'s and physician’s éz(_acrease in micturition frequency by 23.1 episodes (V2:

sessment of the improvement of clinical symptoms by a 4-point sc&le’ £4.2, V4! 6.5:3.2; —22%; p<0.01; table 3). By con-
(symptom-free, improved, unchanged, worsened). trast, no statistically significant changes were observed with
Safety assessment comprised the following parameters as stategliicebo (V2: 7.% 3.0, V4: 6.5+ 3.5 episodes). The increase

the flow chart (table 2): (1) ECG at rest (12-channel ECG): intervqlﬁ the mean micturition volume under propiverine of 55.3
I-Ill, aVR, aVL, aVF, V1-V6 (850 mm/s); (2) 24-hour ambulatory . . .
ECG according to standard methods (by Holter Recorder 2488; éVJ (V2:163.5:65.9, V4: 216.3 101.5 ml) was also statis-

Medical, Munich, Germany): heart rate, P-Q interval, QRS intervdically sign?ficant ("‘3_2%; |f'f§0.01; table 3). Patient-docu-

Q-T interval, Q—Tc interval according to Bazett's formula; the 24mented episodes of incontinence occurred very rarely. Are-
hour long-term ECG was evaluated by both a computer-assisted eakction by —0.6 episodes/day (V2: 0.9, V4: 0.3 episodes/
uation system (Elatec, Ela Medical) and manual evaluation; tl&%\y; —55%) in the propiverine group attained significance

ventricular extrasystoles were classified according to the Lown clas- combparison with the reduction by 0.1 episodes/day in
sification; furthermore, the minimum and maximum heart rates Welrg p y v p y

recorded and supraventricular disturbances of heart rhythm wdhe placebo group (V2: 0.4, V4: 0.2 episodes/day; —37%;
qualitatively assessed; (3) laboratory parameters according to stkable 3).
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Assessment of the Improvement of Clinical Symptoms.

B Propiverine (n = 49) the patient's assessment; improvement of urgency under
T B Placebo {n = 49) propiverine was significant compared to placebo (p=
] 592 0.0015; symptom-free: 30.6 vs. 14.3%; improved: 59.2 vs.

601 38.8%; unchanged: 10.2 vs. 46.9%). Improvement of incon-

tinence yielded comparable, significant alterations (p =
0.003; symptom-free: 48.8 vs. 31.1%, improved: 39.5 vs.
22.2%, insufficient: 11.6 vs. 46.7%; fig. 1).

In the physician’s assessment; improvement of urgency
was significant under propiverine in comparison with place-
bo (p = 0.0001; symptom-free: 30.6 vs. 10.2%, improved:

50 -
40
30+

Patients (%)

20 +
10

a Symptom free  Improved Unchanged Worsened 57.1 vs. 38.8%, unchanged: 12.2 vs. 51.0%). Comparable,
significant changes resulted for the improvement of incon-
B Propiverine (n = 43) tinence (p = 0.003; symptom-free: 41.9 vs. 28.9% , im-
60 . P1aceho {n = 45) proved: 46.6 vs. 20.0% , unchanged: 11.6 vs. 51.1%).

Closely corresponding assessments of these clinical
symptoms resulted from both patient and physician.

Safety

Standard ECGNo significant differences resulted in the
parameters heart rate, P-Q interval, QRS interval, Q-T in-
terval or Q—Tc interval during the run-in phase, under med-
0 ication or between the two groups during the four visits of
b Symptom free  Improved Unchanged Worsened the study.
24-Hour Long-Term ECGThere was no significant

E - ) ) change in the basic values within either the propiverine or
ig. 1. Subjective assessment by patients of efficacy of treatment 9n - .
symptoms of urgencya( n = 98) and incontinencé:(n = 88). the placebo group. The minimum heart rate increased
insignificantly in the propiverine group (V2: 56:8.6
beats/min, V4: 58.68.2 beats/min) and decreased insignif-
icantly in the placebo group (V2: 54t8.8 beats/min, V4.
Uroflow. A statistically significant increase in mictu-53.0+6.4 beats/min). However, the minimum heart rate un-
rition volume by 47.880.0 ml (+25%) was observedder propiverine rose significantly in comparison with place-
with propiverine (V2: 185.256.5, V4: 233.676.9 ml; bo (p<0.001). For the maximum heart rate, no significant
p<0.01). The minor increase under placebo by 4901 differences were observed between the two groups (pro-
ml (V2: 207.1+62.6, V4: 226.2100.1 ml; +9%) was not piverine V2: 119.918.3, V4: 121.614.8 beats/min;
statistically significant (p = 0.23; table 3). Neither the peghlacebo V2: 117.618.3, V4. 119.612.9 beats/min).
flow nor the average flow were significantly altered by During all four visits, about 50% of the patients could be
propiverine treatment. classified in the Lown classes I-IVa/b. About 24% of the
Ultrasound. Ultrasound revealed no clinically relevanpatients showed ventricular extrasystoles of the Lown class-
residual urine. No significant changes in the mean residesl [|-1Va/b under both propiverine and placebo on the occa-
urine were measured under propiverine (V2+#2€), V 4. sion of at least one of the four visits. Five patients in the
7.2+£12.4 ml) or placebo either (V2. 6:®.5, V4: 5.9 propiverine and 5 patients in the placebo group showed
+8.0 ml). ventricular extrasystoles of Lown classes IVa/b during the
Gaudenz Questionnaird marked, statistically signifi- run-in period (V1 or V2). Six patients in the propiverine and
cant decrease in the urge score after 4 weeks of propivednatients in the placebo group showed ventricular extrasys-
treatment was documented (V2: 18619, V4: 3. A#4.8; p toles of the Lown IVa/b category in the treatment phase on-
=0.0001). The reduction under placebo was consideralbty(\VV3: propiverine 5, placebo 2; V4. propiverine 3, placebo
lower (V2: 6.5-5.4, V4: 5.0:5.0 urge points; p = 0.0197).4). One patient in each group documented ventricular ex-
Statistical significance was attained between the groupasystoles in the pre- and posttreatment phase as well (table
(p =0.02). 4a, b). Neither a sustained ventricular tachycardia, paroxys-

Patients (%)
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mal supraventricular tachycardia, intermittent atrial fibrilladryness of the mouth could be directly attributed to drug
tion nor a torsade de pointes tachycardia were observedhierapy. The other case — an irritation of the pancreas — was
any of the patients. considered to be causally unrelated to the medication. In the
The distribution of all cardiac events — newly manifesplacebo group, 8 patients complained of adverse events, all
ing or disappearing Lown events — was similarly random af which were classified as unrelated to the medication.
both groups during the study. Quality of Life Results from the Giessen Complaint Sur-
Laboratory ParametersStatistically significant changesvey revealed that the incidence rate of anticholinergic side-
in the laboratory parameters or the electrolyte concentedfects did not significantly differ between the groups.
tions emerged neither within nor in the comparison betweklowever, the incidence of cardiac complaints was signifi-
the two treatment groups. cantly lower in the propiverine group than in the placebo
Adverse Event®dverse events were observed in 2 paroup (p<0.02) at the end of treatment (V4).
tients of the propiverine group. However, only 1 case of The individual psychometric questions from the Basle
Subjective Well-Being Survey showed that propiverine sig-
nificantly improved scores on the following scales: tired-
. _ fresh, taciturn-talkative and retiring-gregariouss(p05).
Table 4a. Frequency of ventricular extrasystoles in the I'Owr{/itality and social extraversion scores improved markedly
classes IVa/b at the four study visits. o e . S
(although not statistically significantly) with propiverine
Placebo Propiverine but remained unchanged with placebo.

group group
Placebo run-in period 4 ) Di .
Placebo run-in and treatment period 1 1 Iscussion
Treatment period 5 6

The patients examined in this study suffering from ur-

~ Placebo run-in period, placebo group (V1 and V2); placebo rugrency, urge incontinence or mixed urge-stress incontinence
in period, propiverine group (V1 and V2); treatment period, placelig, s asent the typical characteristics of a geriatric popula-
group (V3 and V4); in italicstreatment period, propiverine group tion. Cardiovascular diseases such as coronary heart dis-
(V3 and V4). - y

ease, arterial hypertension and myocardial failure are ac-

Tablg 4b. Distripution of the Lown classes p51,-apo group
in patients suffering from at least one IVa/b
extrasystole during the course of the study V1 V2 V3 V4 Vi V2 V3 V4

(day -14) (day0) (day7) (day28) (day-14) (dayO0) (day 7) (day 28)

Propiverine group

| Va(C) O 0 IVa(C) b llib [
0 Vb (T) 0 0 b Vb (C,T) | [
0 IVa(C) O 0 | Vb (S) | 0
Va(C) IVa(C) | | Va(C) | 0 1
| Va(C) | 0
0 IVb(S) 0 IVa (3C) IVa(4C) llla IVa (3C) llla
| | b Va(C) | | llb IVa (C)
0 0 0 Va(C) | | | Vb (T)
| la IVa(C) llla | | Va(C) 0O
lla | | IVa (2C) | 0 Vb (T,S) ©
| 0 Vb (S) © 0 0 Vb (T) |
0 | IVb (C, T) Vb (T)

o, I, II, ia/llb, IVa/lVb = Lown classes; C = single couplet; T = single triplet; S = single
ventricular salvo, each within 24 h/treatment period.

Placebo run-in period, placebo group (V1 and V2); placebo run-in period, propiverine
group (V1 and V2); treatment period, placebo group (V3 and V4); in itedéegment period,
propiverine group (V3 and V4).
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companied by urinary incontinence, both organ systems loeent compared to the considerably lower reduction in the
ing affected at elevated incidence rates. placebo group corresponds well to the micturition diaries.

To determine the efficacy of propiverine, only non-inva- In agreement with previous studies [20—24], propiverine
sive techniques were applied; the 24-hour ambulatory E®@s very well tolerated in the elderly patient population.
monitoring meant that further strain on these elderly p@he incidence of adverse events was very low, reflecting the
tients was avoided [15]. Some reports suggest that nevell-known experience that effective treatment correlates
invasive techniques have an important role in the diagnogigh minor complaints of undesirable effects [21]. Further-
and monitoring of incontinence in elderly patients as theyore, the rate of adverse events depends on the method of
are less traumatic for frail patients [16, 17]. With increaseyaluation [25]: as expected, clinical studies prompting ad-
knowledge about the aetiology of incontinence in the eldererse events by direct questioning produce higher incidence
ly, fewer patients have to be referred for invasive urodyates [5]. Referring to adverse events reported spontaneous-
namic investigations, since most patients can be only didgby patients generally produces much lower rates [23], as
nosed by non-invasive techniques and clinical evaluatishown by the present study. The results of the quality of life
[13, 16, 18, 19]. In these cases with no previous urodynaquestionnaires reflect the lack of any significant anticholin-
ic assessment, therapeutic interventions over a limited pernigic effects and cardiovascular events as well as the con-
od are recommended. spicuous efficacy in this study.

Numerous previous studies have demonstrated the effi-The calcium antagonist terodiline has been associated
cacy of propiverine in the treatment of urgency and urge with cardiovascular events, including cardiac arrhythmias
continence [20-24]. Comparable improvements have begith prolonged Q-T intervals [7—10]. Therefore, in view
documented by applying invasive cystometric and noof the calcium-antagonistic properties of propiverine, the
invasive parameters of micturition diaries. In the studi¢sorough investigation of possible arrhythmogenic effects
described by Mazur et al. [21, 22] and Voigt et al. [23], miof propiverine was initiated under a therapeutic dosage
turition diaries have been used additionally to urodynamiegegime. The cardiological aspects of the study outline ful-
A significant improvement in cystometric and micturitiorfilled the criteria of the 1997 approved CPMP guideline on
parameters has also been reported. The invasive cystoméfitie assessment of the potential for QT interval prolonga-
parameters of maximum bladder capacity and compliantten by noncardiovascular medicinal products’ [26] com-
were significantly increased and bladder pressure was figsing the standard 12-lead ECG as well as 24-hour long-
nificantly decreased, while the clinical symptom of micturierm ECG. The 12-lead ECG revealed no changes in the
tion frequency was significantly decreased by propiverinelevant parameters heart rate, P-Q interval, QRS interval,
Moreover, the subjective statements of efficacy correld@®-T or Q—Tc interval in the standard ECG. Corresponding-
with improvements in cystometric parameters. Therefolg, animal experiments detected no ECG effects [27]. Com-
uncomfortable and complicated urodynamic assessmepdsable to the standard ECGs in the 24-hour long-term
for the patient can be avoided. ECGs, no intermittent pauses resulting from sino-atrial

The results of the current study achieved by non-invialocks or atrioventicular blocks, and neither intermittent in-
sive assessment methods correspond with those from préstiventricular branch block, paroxysmal supraventricular
ous studies, including urodynamics. It is important to cotachycardia nor intermittent atrial fibrillations were detect-
sider that improvements in clinical symptoms such @&sl. Not a single case of sustained ventricular tachycardia,
micturition frequency and the frequency of involuntaryentricular flutters or ventricular fibrillations was observed.
voiding are the main target from the patient’s point of view. Even in a clinical study over a long observation period of
In contrast to placebo, propiverine resulted in a significab? weeks, no cardiovascular risks were detected when pa-
decrease in frequency combined with a significant incredsents were evaluated under concomitant cardiovascular
in the average micturition volume, as well as a marked therapy [21]. Because torsades de pointes only seldom oc-
duction in the number of incontinence episodes. These firmdy, some authors state [28] that detection is more accurate
ings were confirmed by the overall assessment at the endioder clinical trial conditions than under extended treat-
treatment in which approximately 90% of patients treatedent periods or postmarketing surveillance comprising
with propiverine were either symptom free or showed inruge patient populations. In this context, a postmarketing
provement concerning urgency and incontinence syngurveillance documentation of propiverine including 1,379
toms. However, the corresponding result for the placepatients=65 years of age (30.9%) evidenced neither alter-
group was only 50%. The marked, statistically significa@tions in heart rate nor serious cardiovascular adverse
decrease in the urge score after 4 weeks of propiverine treaents despite concomitant cardiovascular treatment in.
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nearly 50% [29]. Moreover, pharmacovigilance of propiveriner extrasystoles of the Lown classes IVa/b monitored by
over more than 15 years (242 million tablets representistandard and 24-hour-ECG were randomly distributed.
265,000 patient-years) additionally supports the cardiac safd@tyerefore, a potential risk of life-threatening arrhythmias
of propiverine under conditions of everyday practice. could be excluded in this study.

To sum up, in the present study a representative group ofln conclusion, propiverine demonstrates a favourable
elderly patients suffering from urgency, urge incontinenaésk-benefit ratio concerning efficacy and cardiac safety in
and mixed urge-stress incontinence with concomitant catderly patients with urgency, urge incontinence or com-

diovascular medication was examined. Clinical symptongned urge-stress incontinence.
such as frequency, urgency and urinary incontinence im-
proved both significantly and clinically relevantly under

propiverine in comparison with placebo. Despite the proven
efficacy of propiverine, no induction of ventricular arrhyth-

mias occurred during 4 weeks of therapy. Signs of ventricsly Apogepha.
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