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The Risk Factors for Increased Post-Voiding Residual
Urine Volume after Long-Term Anticholinergic
Therapy in Patients with Benign Prostatic Hyperplasia
and Overactive Bladder

Hyun Dong Song, Sung Yong Cho, Keon Cheol Lee, In Rae Cho

From the Department of Urology, College of Medicine, Inje University, Gimhae,
Korea

Purpose: Adding anticholinergics to the treatment regimen of benign
prostatic hyperplasia (BPH) patients with overactive bladder (OAB) elicits
concern about deterioration of obstructive symptoms and the possibility
of urine retention. We evaluated the risk factors increasing post-voiding
residual (PVR) volume with long-term anticholinergics therapy of over
1 year in patients with BPH and OAB.

Materials and Methods: We selected patients with BPH and OAB from
2005 to 2007 who were more than 40 years old, were treated with «-
blockers, had an International Prostate Symptom Score (IPSS) of 8 or more,
and had an IPSS urgency score of 2 or more for OAB. The 98 patients
selected were evaluated by age, diabetes mellitus, central nervous system
(CNS) disease above the brain stem, prostate volume, uroflowmetry, PVR
volume, prostate-specific antigen (PSA) level, and IPSS retrospectively. We
evaluated risk factors for increasing PVR volume over 50 ml and 100 ml
after treatment and analyzed the risk factors both univariately and multi-
variately.

Results: Age, diabetes mellitus, CNS disease, PSA level, prostate volume,
initial PVR volume, peak urine flow rate (<15 ml/s), use of anti-
cholinergics, and no use of 5- @ -reductase inhibitor, which were regarded
as risk factors for increasing PVR volume, were analyzed for their relation
with PVR volume over 50 ml and 100 ml, respectively. Age, initial PVR
volume, CNS disease, and use of anticholinergics were significantly asso-
ciated with an increased PVR volume over 100 ml in the univariate
analysis. In multivariate analysis, age, initial PVR volume, CNS disease,
and use of anticholinergics remained significantly associated with an
increased PVR volume over 100 ml.

Conclusions: Age (=65 years), initial PVR (=50 ml), long-term therapy
with anticholinergics of over 1 year, and CNS disease appear to be risk
factors for increasing PVR volume over 100 ml in patients with BPH and
OAB. (Korean J Urol 2009;50:982-988)
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Table 1. The baseline demographics and characteristics of the
patient groups according to use of anticholinergics

Anticholinergics

p-value
Not used (n=84) Used (n=14)

Age (years) 60.0+10.8  61.6%12.5 0.41
Prostate volume (ml) 31.8+13.1 23.6+35 <0.01
PSA (ng/ml) 23428 1.6+2.2 0.32

Urine peak flow rate (ml/s) 17.3£9.0 15.1+8.1 0.67

PVR volume (ml) 53.5+67.7 83.2+61.5 0.87
IPSS
Symptom score 18.8£6.7 21.448.1 0.18
Storage score 8.1+2.8 10.8+3.0 0.97
Obstruction score 10.7£5.0 10.6+6.4 0.06
Life score 3.2+0.8 3.5+0.9 0.08

PSA: prostate-specific antigen, PVR: post-void residual, IPSS:
International Prostate Symptom Score
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Table 2. The baseline demographics and characteristics of the
patient groups according to use of 5-« -reductase inhibitor

5-a reductase inhibitor

p-value
Not used (n=67) Used (n=31)

649172  <0.01
39.84154 <0.01

3.813.8 <001
14.8+6.0 0.10

Age (years) 58.1+11.8
Prostate volume (ml) 26.4+8.1
PSA (ng/ml) 1.4£1.5
Urine peak flow rate (ml/s) 18.0+9.8

PVR volume (ml) 64.1+75.0 44.1+45.0 0.09
IPSS
Symptom score 19.0+6.8 19.5+7.4 0.81
Storage score 8.6£3.0 8.2£2.9 0.38
Obstruction score 10.4£5.2 11.3£5.4 0.94
Life score 3.3+0.8 3.1£0.8 0.39

PSA: prostate-specific antigen, PVR: post-void residual, IPSS:
International Prostate Symptom Score
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Table 3. The univariate and multivariate analysis of risk factors associated with benign prostatic hyperplasia and overactive bladder

medication for residual urine volume=50 ml

95%CI for odds ratio”

Risk factors p-value® p-valueb Odds ratio®
Lower Upper
Age=65 years 0.22
Prostate volume =30 ml 0.16
PSA=4.0 ng/ml 0.73
Urine peak flow rate<15 ml/s 0.64
Initial PVR volume =50 ml 0.01
Diabetes mellitus 0.43
Central nervous system disease <0.01 <0.01 17.37 297 101.61
5- @ reductase inhibitor: not used 0.61
Anticholinergics: used <0.01 <0.01 12.41 3.04 50.64

CIL: confidence interval, PSA: prostate-specific antigen, PVR: post-void residual,

analysis of risk factors

. . . . b . .
*. univariate anaylsis of risk factors, : multivariate
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Table 4. The univariate and multivariate analysis of risk factors associated with benign prostatic hyperplasia and overactive bladder

medication for residual urine volume=100 ml

95%CI for odds ratio”

Risk factors p-value® p—valueh 0dds ratio”

Lower Upper
Age=65 years 0.02 0.04 38.22 3.85 134.85
Prostate volume =30 ml 0.46
PSA=4.0 ng/ml 0.59
Urine peak flow rate<15 ml/s 0.78
Initial PVR volume =50 ml 0.01 0.03 90.69 1.58 5,217.93
Diabetes mellitus 0.50
Central nervous system disease <0.01 0.02 29.60 1.55 566.37
5- @ reductase inhibitor: not used 0.09
Anticholinergics: used <0.01 0.02 37.15 1.92 718.69

PSA: prostate-specific antigen, PVR: post-void residual, *: univariate anaylsis of risk factors,
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