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with overactive bladder and benign prostatic hyperplasia?

Kyu-Sung Lee & Hye Won Lee & Deok Hyun Han

Received: 12 August 2007 /Accepted: 29 November 2007 / Published online: 3 January 2008
# Springer-Verlag 2007

Abstract This review discusses the available evidence
concerning the use of anticholinergic drugs, alone or in
combination with α-adrenoceptor antagonists, in men with
lower urinary tract symptoms due to benign prostatic
hyperplasia, benign prostatic enlargement, or benign pros-
tatic obstruction and concomitant overactive bladder syn-
drome. We emphasize the safety and efficacy of
anticholinergic agents in treating men with benign prostatic
obstruction. Several recent studies of men with an overac-
tive bladder suggest that combination therapy of anticho-
linergic and α-adrenoceptor antagonists improves the
symptoms effectively without increasing the incidence of
acute urinary retention.

Keywords Prostatic hyperplasia . Bladder . Neurogenic .

Cholinergic antagonists

Introduction

Lower urinary tract symptoms (LUTS) are common in
elderly men, and benign prostatic obstruction (BPO) is a
common cause of LUTS (Abrams 1994). The prevalence of
overactive bladder (OAB) increases significantly with age,
a pattern similar to the natural history associated with
benign prostatic hyperplasia (BPH) (Stewart et al. 2003).
Therefore, a substantial proportion of men with LUTS
exhibits a combination of both storage and voiding symp-
toms, which suggests that BPO and detrusor overactivity

(DO) may coexist. OAB occurs in 50–75% of men with
BPO (Abrams et al. 1979; Chapple et al. 1994; Knutson
et al. 2001).

Despite the evidence that LUTS are not disease or
condition specific and, hence, are not indicative of BPH or
bladder outlet obstruction (BOO), male LUTS are thought
to arise from BOO secondary to benign prostatic enlarge-
ment (BPE). Therefore, patients with OAB and coexisting
BPO are often prescribed pharmacotherapy and surgical
intervention that target the prostate rather than the bladder.
However, LUTS may result from prostatic pathology,
bladder dysfunction, or both, so diagnosis and appropriate
treatment of men with OAB symptoms are more complex
and difficult. Traditionally, the most widely used pharma-
cological agents in BPO are α-adrenoceptor (AR) antag-
onists, and it has been suggested that α-AR antagonists
improve LUTS by relaxing prostatic and urethral smooth
muscle tone, which decreases outlet resistance, the
dynamic component of BPH (Ruggieri et al. 2005). In
contrast, patients with OAB without BPO tend to be treated
with anticholinergics, which decrease uninhibited bladder
contraction.

Many clinicians are reluctant to use anticholinergics to
treat OAB with BOO because of the risk of urinary
retention, in contrast to the negligible direct effects on
detrusor contractility of α-AR antagonists. Several studies
suggest that α-AR antagonists and transurethral resection of
the prostate fail to improve storage symptoms in some men
with BOO and OAB (Lee et al. 2004; Kaplan et al. 2006).
Recent studies have reported on the safety of anticholiner-
gics in terms of postvoid residuals (PVR) and acute urinary
retention (AUR) in men with BPO (Abrams 2001;
Athanasopoulos et al. 2003). Therefore, it is expected that
combination therapy with an α1-AR antagonist and an
anticholinergic agent in patients with OAB and BPO should
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significantly alleviate symptoms and improve quality of
life.

This review discusses the available evidence concerning
the use of anticholinergic drugs, alone or in combination
with AR antagonists, in men with LUTS due to BPH, BPE,
or BPO and with concomitant OAB syndrome. We
emphasize the safety and efficacy of anticholinergics in
men with BPO.

Prevalence of lower urinary tract symptom types
in adult men

Several population-based studies have estimated the prev-
alence of LUTS, but the prevalence estimates differ based
on the type of LUTS and country surveyed. The Events
Preceding Interstitial Cystitis (EPIC) study, a large popula-
tion-based survey of five countries using the 2002
International Continence Society (ICS) definitions, reported
a 62.5% overall prevalence of LUTS in men ≥ 18 years of
age (Irwin et al. 2006a). The prevalence of storage LUTS
(51.3%) was greater than the combined prevalence for
voiding (25.7%) and postmicturition (16.9%) symptoms in
men. Storage symptoms were reported nearly twice as often
as were voiding symptoms. Nocturia was the most common
storage symptom (48.6%), followed by urgency (10.8%).

The prevalence of OAB was comparable in men (10.8%)
and women (12.8%) and increased with age in both genders
(Milsom et al. 2001; Temml et al. 2005). In the EPIC study,
12.8% of women and 10.8% of men reported the LUTS that
define OAB (Irwin et al. 2006a). It is generally accepted
that OAB has a profound impact on quality of life (Stewart
et al. 2003; Corcos and Schick 2004; Moorthy et al. 2004;
Castro et al. 2005; Homma et al. 2005; Temml et al. 2005).
Men appear to be bothered more by their storage symptoms
than by voiding symptoms (Peters et al. 1997). Irwin et al.
(2006b) reported that 32% of men with OAB indicated that
these symptoms made them feel depressed. Men with
symptoms of OAB report lower health-related quality of
life than those without symptoms of OAB (Irwin et al.
2006c). The proportion of men reporting any impairment
within each of the EuroQoL Instrument (EQ-5D) domains
was higher in men with OAB than in controls. Significantly
lower EQ-5D scores were reported for all domains
(mobility, self-care, usual activities, pain/discomfort, anxi-
ety/depression) for men with OAB and urgency urinary
incontinence (UUI). In addition, in men, OAB with or
without urinary incontinence (UI) was associated with
lower employment rate and decreased work productivity
than in controls (Abrams et al. 2000; Irwin et al. 2006c).

The prevalence of OAB increases significantly with age,
which is similar to the natural history associated with BPO
(Stewart et al. 2003). Therefore, a substantial proportion of

men with LUTS shows a combination of storage and
voiding symptoms, which suggests the possibility of
coexisting BPO and OAB. OAB occurs in 50–75% of
men with BPO (Abrams et al. 1979; Chapple et al. 1994;
Knutson et al. 2001). In the EPIC study, most men with
LUTS had both storage and voiding or postmicturition
symptoms. Storage and voiding symptoms occurred togeth-
er most often (17.7%), and all three types of LUTS were
reported simultaneously by 8.8% of men (Irwin et al.
2006a).

For many years, LUTS in elderly men were considered
to be caused by BPO. However, some studies failed to
reveal any significant correlations between LUTS and BPH,
BPE, or BOO (Barry et al. 1993; Abrams 1994; Ko et al.
1995). In a study of the relationship between LUTS and
BPO or BOO, BOO was evident in 69% of the study
population, 33% of whom had BOO as the only cause of
symptoms, and 67% had one or more other concomitant
urodynamic findings (Fusco et al. 2001). The incidence of
involuntary detrusor contractions—the most common con-
comitant urodynamic finding with BOO—and symptoms of
OAB have been estimated as high as 50% of all men with
BPO (Fusco et al. 2001). Unfavorable outcomes after
surgical therapy to relieve obstruction seem to be associated
with persistent DO or OAB symptoms (Robertson et al.
1996; Machino et al. 2002). Therefore, the various causes
of LUTS and their prevalence in elderly men should be
considered when predicting outcomes of treatments and
choosing the best treatment modalities.

Pharmacology of α1-adrenoceptor antagonists
and anticholinergics in lower urinary tract function

Traditionally, the target of α-AR antagonists for LUTS in
men with BOO resulting from BPH has been assumed to be
the bladder neck and prostatic urethra. Each α-adrenergic
subtype is present in the human prostate, bladder neck, and
proximal urethra, but the α1 subtype is responsible for
contraction (Andersson 2002). Therefore, α-AR antagonists
improve voiding symptoms and flow rate in patients with
BPH by relaxing prostatic and urethral smooth muscle tone,
which decreases outlet resistance, the dynamic component
of BPH (Marshall et al. 1995; Chapple 2006). However,
because many men with LUTS without BOO show good
responses to α-AR antagonists (Jardin 1998), α-AR
antagonists improve LUTS apparently without relieving
the obstruction (Rossi et al. 2001), and α-AR antagonists
can improve symptoms in women (Kessler et al. 2006).
This suggests that the mechanism of their ability to relieve
LUTS secondary to BPH does not occur by decreasing
outlet obstruction only. In addition, the weak correlation
between LUTS and prostatic enlargement, outflow obstruc-
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tion, or both has refocused interest on the role of
extraprostatic α-AR in the pathogenesis of LUTS and their
treatment (Andersson and Gratzke 2007).

Recent studies suggests that α1A-ARs relieve obstruction
via relaxation of prostate–bladder neck smooth muscle
(Forray et al. 1994; Schwinn and Michelotti 2000), whereas
α1D-ARs may be important for relieving irritative symp-
toms (Michelotti et al. 2000; Malloy et al. 1998; Schwinn
and Michelotti 2000). Generally, α1D-AR density is 60–
70% and α1A-AR density is 30–40% in the human detrusor
(Michel and Vrydag 2006). BOO induces a change in the
α-AR subtype composition in the bladder and conversion
of normally β-AR-induced relaxation to α-AR-mediated
contraction, which correlates with detrusor instability
(Perlberg and Caine 1982). However, there are controver-
sies for the role of α1D-AR of the bladder on OAB
symptoms in the presence of obstruction. Hampel et al.
(2002) reported that there was a change from α1A to α1D

predominance (from 70% to 23% for α1A; from 25 to 75%
for α1D) in the obstructed bladder model and suggested that
targeting α1D may provide a new therapeutic approach for
controlling bladder irritative symptoms and possibly DO
associated with BOO. However, in humans, there is already
an α1D-AR predominance in the normal detrusor. This
implies that the change of composition as seen in the rat
may have lesser impact in human. Moreover, Nomiya and
Yamaguchi (2003) have demonstrated that although pre-
dominant, the total expression of α1D-AR mRNA in normal
human detrusor was extremely low and that there was no up
regulation of any of the ARs with obstruction, including the
α1D subtype. They suggested that bladder α1D-ARs did not
seem to be responsible for DO and storage symptoms in
patients with BPO.

Evidence suggests that the therapeutic mechanism of α1-
AR antagonists seems to be dependent on blockade of both
prostatic/urethral and extraprostatic α1-ARs. Several recent
studies show that α-AR antagonists act at extraprostatic
sites, such as the bladder, ganglia, and spinal cord.
Mechanisms outside the prostate involving α1-ARs, such
as the bladder detrusor or trigonal urothelium, ganglia, and
spinal or supraspinal structures within the central nervous
system (CNS), are thought to be involved in the pathogen-
esis of storage symptoms. α1-ARs in the bladder or spinal
cord, especially α1D-ARs, are possible mediators of α-AR-
antagonist-induced symptom relief (Kortmann et al. 2003;
Roehrborn and Schwinn 2004). Terazosin, an α1-AR-
selective antagonist, improves bladder compliance and
continence due to its effect on α-ARs in the detrusor
muscle or spinal cord in patients with spinal cord injury.
Tamsulosin, which acts at α1A- and α1D-ARs, reduces
irritative symptoms in men (Swierzewski et al. 1994; Noble
et al. 1997). Naftopidil (a selective α1D-AR inhibitor)
monotherapy decreased storage symptoms of International

Prostate Symptom Score (IPSS), whereas tamsulosin
monotherapy decreased the voiding symptoms of IPSS
(Ikemoto et al. 2003). Many studies have shown that α1-
AR mRNA is widely distributed in the brain and spinal
cord, including within structures known to be involved in
control of micturition. Bladder and urethral activation
through these pathways might involve excitatory α1-ARs,
which seem to be tonically active in both the sympathetic
and somatic neural control of the lower urinary tract
(Andersson and Gratzke 2007). Besides actions on the
central or peripheral nervous systems, α-AR antagonists are
thought to modulate sensory nerves at the urothelium
through their effects on α1 activation, which evokes release
of nitric oxide (Birder et al. 1998; Lee et al. 1998). α1-ARs
are expressed on neurons in the rat urinary tract, and their
activation may contribute to the signaling of irritative and
nociceptive responses. Tamsulosin has an inhibitory effect on
C-fiber urethral afferents, thereby improving bladder storage
function (Trevisani et al. 2007; Yokoyama et al. 2007).

Anticholinergics or antimuscarinics were developed to
target the main pathway controlling detrusor contraction, in
which acetylcholine released from parasympathetic nerves
activates muscarinic receptors via M2 and M3, the main
subtypes found in the bladder (Sellers and McKay 2007).
M2 receptors are the predominant subtype in the bladder
(70–80% of the total muscarinic receptor population);
however, activation of the minor population of M3
receptors (20–30%) mainly mediate bladder contraction
(Chapple 2000). Stimulation of M3 receptors by acetylcho-
line leads to phosphoinositol hydrolysis and ultimately to
accumulation of intracellular calcium and smooth muscle
contraction (Harriss et al. 1995). The functional role of the
large M2 receptor population in detrusor muscle remains
unclear. An investigation using M2, M3, and M2/M3
double knockout mice revealed that the M2 receptor may
have a role in indirectly mediating bladder contractions by
enhancing the contractile response to M3 receptor activa-
tion, and that minor M2-receptor-mediated contractions
may also occur (Ehlert et al. 2005). Another rodent study
suggested that activation of M2 receptors cause smooth
muscle contraction by indirect inhibition of sympathetically
(β-adrenoreceptor) mediated augmentation of cyclic aden-
osine monophosphate (cAMP) levels and bladder relaxation
(Hegde et al. 1997). A functional role for M2 receptors in
bladder function may emerge in certain disease states, as
observed in studies of outflow obstruction in rats (Braverman
et al. 1998; Braverman and Ruggieri 2003) and neurogenic
human bladder (Pontari et al. 2004). During micturition, it
has therefore been suggested that activation of M3 receptors
by acetylcholine evokes direct smooth muscle contraction,
whereas stimulation of M2 receptors reverses sympatheti-
cally mediated smooth muscle relaxation. The end result is
more efficient voiding of urine.
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In addition, a putative sensory mode of action of the
anticholinergics on the urothelium or suburothelium has
been suggested as a target for antimuscarinics. Yoshida et
al. (2004) found that basal acetylcholine release of non-
neuronal origin is generated by the urothelium. Intravesical
administration of muscarinic receptor agonists can generate
DO, which can be inhibited by antimuscarinics via afferent
nerves in the suburothelium. At low doses, tolterodine has
an inhibitory effect on C-fiber bladder afferent nerves,
thereby improving bladder capacity during the storage
phase (Yoshida et al. 2004; Yokoyama et al. 2005).
However, there are controversies. Hedlund et al. (2007)
showed that tolterodine increased the micturition interval
and bladder capacity not only in controls but also in
resiniferatoxin-treated animals, suggesting that tolterodine
effects were exerted independently of resiniferatoxin-
sensitive afferents (C fibers). Dickson et al. (2006) reported
interesting results about the role of bladder mucosa for
urinary symptoms. They showed, in a chronic model of
cyclophosphamide-induced cystitis, that the density of both
parasympathetic and peptidergic sensory fibers in the
bladder mucosa was significantly increased. Based on these
results, the authors suggested that peripheral sprouting of
parasympathetic and peptidergic fibers could be a mecha-
nism responsible for sensitization of the bladder, leading to
urinary symptoms.

Therefore, the effectiveness of antimuscarinic agents in
the treatment of OAB syndrome is thought to arise through
blockade of bladder muscarinic receptors located on
detrusor smooth muscle cells, the urothelium or suburothe-
lium, and afferent nerves that may contribute to the
pathophysiology of OAB.

Is it enough to use α1 antagonists alone in a man
with OAB or BPH?

Medical treatment is frequently used as the initial manage-
ment approach for LUTS in older men. Traditionally, the
most commonly prescribed treatments for LUTS, includ-
ing OAB symptoms, target the prostate; for example, α1-
AR antagonists such as doxazosin, terazosin, alfuzosin,
and tamsulosin, although 5α-reductase inhibitors, are
often administered concomitantly when there is significant
prostate enlargement (Abrams et al. 2006a). A recent
prescription database study of men with newly diagnosed
OAB suggests that these patients are more likely to be
prescribed α1-AR antagonists or 5α-reductase inhibitors
than anticholinergics (Jumadilova et al. 2005). In a review
of more than 12,000 men with OAB without baseline
BPH, only 11% were prescribed an OAB medication
alone, whereas 22% were prescribed an agent for BPH
only, and 6% were prescribed combination therapy. Thus,

56% of men with OAB and no BPH diagnosis who receive
drug treatment are prescribed agents that target the
prostate.

Although α1-AR antagonists and 5α-reductase inhibitors
impart reasonable benefit for the obstructive symptoms
associated with LUTS by reducing bladder outlet resis-
tance, and α1-AR antagonists relieve both voiding and
storage symptoms in BPO (Chapple et al. 1994), neither
class has any known action that directly reduces DO and
urgency, the most bothersome symptoms among older men.
OAB symptoms result from primary DO or DO secondary
to BOO. Therefore, drug therapy that targets only the
prostate has limited therapeutic effects on OAB symptoms.
α-AR-antagonist monotherapy has had limited success in
the treatment of OAB symptoms. Lee et al. (2004) assessed
whether there was any benefit from adding an anticholin-
ergic agent in men with BOO plus DO. Of 144 patients, 76
(53%) were diagnosed as having BOO and 68 (47%) BOO
plus DO. In men with BOO plus DO, at the end of the
initial 3-month treatment period with doxazosin alone, only
35% reported improvement in symptoms (a decrease in
IPSS of > 3 points). The remaining 65% were then given
tolterodine immediate release (IR) in addition to doxazosin.
At the end of the 2-month treatment phase, 73% of those
patients assigned to therapy with tolterodine IR plus
doxazosin reported improvement in symptoms. These
results suggest that α-AR antagonist monotherapy has
limited success in the treatment of OAB symptoms and
that combination treatment with an α-AR antagonist and
anticholinergic is clinically effective when α-AR antagonist
therapy fails to resolve the symptoms of OAB.

Men with LUTS have voiding symptoms and bother-
some OAB storage symptoms. LUTS may be caused by the
bladder, the prostate, or both and may respond differently to
drug therapy. Men with LUTS are historically diagnosed
with BPH and are treated with α1-AR antagonists, leaving a
subset of patients still bothered by OAB symptoms.

Is it safe to use anticholinergics in men with BPH?

A concern expressed by clinicians in using an anticholin-
ergic agent in men is the risk for AUR. The rationale for
prescribing anticholinergics for BPO patients is based on
the mechanism of action of the antimuscarinics. The classic
view is that antimuscarinics function by blocking musca-
rinic receptors on the detrusor muscle and that this blocking
of activity in turn decreases the contractile ability of the
bladder. Therefore, a traditional concern is that an anti-
muscarinic agent in men with BPO can induce elevated
PVR or AUR because of the inhibitory effects of
antimuscarinics on bladder contraction. As a result, these
drugs tend not to be used in men with BPO, although the
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US Food and Drug Administration has approved them for
men with OAB.

However, recent research has newly revealed a mecha-
nism of action for antimuscarinic agents with regard to
OAB (Andersson and Yoshida 2003). During the storage
phase, acetylcholine may be released from both neuronal
and nonneuronal sources and then directly or indirectly (by
increasing detrusor smooth muscle tone) excite afferent
nerves in the suburothelium as well as in the detrusor. This
mechanism may be relevant to the pathophysiology of
OAB and may also comprise a possible target for
antimuscarinic drugs. In addition, most antimuscarinic
drugs function as competitive antagonists. Therefore,
during the massive release of acetylcholine during mictu-
rition, the effects of the antimuscarinics decrease. From a
theoretical point of view, unless the dose of antimuscarinics
is extremely high, these drugs should not impair bladder
contractility and, therefore, should not decrease the voiding
pressure and flow rate (Andersson and Yoshida 2003).

The clinical safety of antimuscarinics in men who have
OAB and BPO has been demonstrated in several clinical
trials. Abrams et al. (2006b) reported on the safety of
tolterodine 2 mg twice daily on urodynamic parameters in
men who exhibited urodynamically proven BPO and DO.
Tolterodine increased PVR (25 mL) when compared with a
placebo (0 mL), but this was hardly a substantial clinical
change that was not associated with AUR. In the tolterodine
group, there was no change of Qmax after 12 weeks of
treatment (from 8.5ml/s to 8.5ml/s). Lee et al. (2005)
reported that propiverine is not associated with any urinary
safety concerns. They investigated the safety of propiverine
combined with doxazosin in patients with OAB and BPO.
They included patients who had at least one episode of
urgency daily, average frequency of greater than eight times
per 24 h, and urodynamically proven BOO [Abrams–
Griffith (AG) score 20 or greater]. Twenty milligrams of
propiverine, a lower dosage than used in European
countries, ensured, to some degree, the safety and tolera-
bility of this study during 8 weeks of treatment. The change
in Qmax was not different from doxazosin only group in the
combination group. PVR increased significantly by
20.7 mL when propiverine therapy was combined with
doxazosin but not for doxazosin only. However, this
increase in PVR in men receiving the combined drugs
was not accompanied by urinary retention. In a 6-month
open-label study, Kaplan et al. (2005) assessed the efficacy
and safety of the extended release (ER) formula of
tolterodine in men with BPH who had not experienced
relief from LUTS with α-AR-antagonist therapy. The
patients who had American Urological Association (AUA)
symptom score between 8 and 35 and Qmax of 4–15 mL/s
received 4 mg tolterodine ER daily for 6 months. Tolter-
odine alone increased Qmax from 9.8 at baseline to 11.7 mL/s

and decreased PVR from 97 to 75 mL. No incidence of AUR
was observed.

Most recently, Kaplan et al. (2006) evaluated the
efficacy and safety of tolterodine ER alone, tamsulosin
alone, and the combination of both in 879 men who met
research criteria for both OAB and BPH in a large-scale,
multicenter, randomized, double-blind, placebo-controlled
trial (the TIMES study). Inclusion criteria were men ≥
40 years old; total IPSS ≥ 12; IPSS quality-of-life (QOL)
item score ≥ 3; micturitions per 24 h ≥ 8; urgency episodes
per 24 h ≥ 3 with urgency rating ≥ 3; a self-rated bladder
condition of “some moderate problems,” “severe problems,”
or “many severe problems” based on the Patient Perception
of Bladder Condition questionnaire. Men with clinically
significant BOO (defined as PVR > 200 mL and maximum
flow rate < 5 mL/s), or serum prostate-specific antigen ≥
10 ng/mL showing a risk of prostate cancer were excluded.
All study patients were randomly assigned into one of four
groups: placebo; 4 mg of tolterodine ER; 0.4 mg of
tamsulosin; or tolterodine ER plus tamsulosin once a day.

In the TIMES study, patients treated with tolterodine ER
with or without tamsulosin demonstrated a 5- to 6-mL
increase in PVR from baseline (placebo –3.61; tolterodine
ER 5.27; tamsulosin 0.11; tolterodine ER plus tamsulosin
6.42) (Kaplan et al. 2006). The increase was not statistically
or clinically significant, and the change in PVR did not
differ significantly between groups. All treatment groups
demonstrated slight changes in maximum urinary flow rate
compared with baseline (placebo −0.53; tolterodine
ER −0.60; tamsulosin −0.22; tolterodine ER plus tamsulo-
sin 0.07). Neither the changes from baseline nor compar-
isons between any two groups was statistically significant.
Table 1 shows safety data from studies on anticholinergic
treatment of men with OAB with and without BPO.

Even several clinical results reported the safety of
anticholinergics on PVR or AUR; these results came from
well-controlled clinical trials. Patients with high PVR and
weak flow are usually excluded from the studies. To date,
the effects of antimuscarinics have been studied primarily
in patients with OAB without BPO, and only a few
researchers have formally assessed the safety of antimus-
carinics in treating men with BPO. In patients with chronic
obstruction, morphological, biochemical, and functional
changes together with detrusor denervation make it reason-
able to assume that blockage of a damaged bladder with
antimuscarinic agents can lead to drug-induced detrusor
decompensation.

Few studies have evaluated the risk factors of AUR or
elevated PVR during the use of anticholinergics. Meigs et
al. (1999) reported the incidence rate of AUR from a health
professional follow-up study with 6,100 men aged from 45
to 83 years. During 15,851 person years of follow-up, 82
men reported an episode of AUR. The authors demonstrat-
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ed that men with a clinical diagnosis of BPH, AUA
symptom score 8 or greater, and use of medication with
adrenergic or anticholinergic side effects predicted AUR.
Men with moderate or severe LUTS and a clinical
diagnosis of BPH had AUR rates nine times greater than
those without symptoms or a BPH diagnosis. Although the
overall incidence of AUR was low (sampling adjusted
incidence rate of 4.5/1,000 person years), data suggest that
men with BPH who have moderate or severe LUTS should
take care when using anticholinergics.

From the review of literature, Gonzalez and Te (2003)
proposed an algorithm for the evaluation and treatment of
men with OAB based on the authors’ clinical experience. In
that study, they recommended the clinical judgment
according to the IPSS, flow rate, and PVR. The authors
consider a high PVR volume to be = 40% of functional
bladder capacity. If the patient has normal flow and a low
PVR, they suggest that it is safe to consider a trial of
anticholinergics. However, studying patients with OAB
with low flow rate (< 12 mL/s) and high PVR suggested
that anticholinergics should not be recommended without
excluding or treating BOO (Gonzalez and Te 2003). In
patients with OAB and a flow rate and high PVR or a
history of urinary retention, the authors recommended
urodynamics to rule out BOO and appropriate surgical
therapy for patients with proven BOO.

Prescribing antimuscarinics for LUTS associated with
BPO should lead to different results depending on BOO
grade. Lee et al. (2005) evaluated the efficacy and safety of
treatment according to BOO grade. The therapeutic efficacy
did not differ when patients were grouped by Abrams–
Griffith (AG) number (20–40, 41–60, and > 60). However,
three of the 16 severely obstructed patients (AG > 60)
receiving propiverine treatment discontinued their treatment
because of significant PVR (> 50% of voided urine
volume). The authors concluded that in patients with severe
BOO, anticholinergic therapy requires close supervision to
detect increase in PVR.

To support the safety of anticholinergic drugs in patients
with OAB with BPO, further research is necessary with a
large population of patients and long-term treatment. The
optimal dose of anticholinergics to treat patients with BPO
should be determined. It is probable that a lower dose of
anticholinergics can be used safely in patients with OAB
and BPO with the same efficacy.

Clinical results of combination treatment
of anticholinergics and α-AR antagonists in men
with OAB and coexisting BPH

Recent studies suggest that anticholinergic drugs are
effective and safe in treating men with LUTS (Saito et al.T
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1999; Athanasopoulos et al. 2003; Lee et al. 2004; Kaplan
et al. 2005; Lee et al. 2005; Abrams et al. 2006b; Kaplan et
al. 2006; MacDiarmid et al. 2006; MacDiarmid and Rogers
2007). Several randomized, controlled trials involving men
with OAB and coexisting BPH demonstrated that combined
anticholinergic drug—α1-AR-antagonist treatment is more
effective in reducing male LUTS than is α1-AR antagonist
alone (Saito et al. 1999; Athanasopoulos et al. 2003; Lee et
al. 2005; Kaplan et al. 2006; MacDiarmid et al. 2006).

Saito et al. (1999) were the first to report the therapeutic
benefit of combined anticholinergics (propiverine) and α1-
AR antagonists (tamsulosin) compared with α1-AR antag-
onists alone. Patients treated with combination therapy had
a more favorable improvement in rates of daytime
frequency, UI, and urgency. Athanasopoulos and colleagues
(2003) conducted an open-label, randomized, controlled
trial in 50 consecutive patients with urodynamically proven
mild or moderate BOO according to the Schafer nomogram
and concomitant DO who were initially assigned the α-AR
antagonist tamsulosin, 0.4 mg once daily. After 1 week of
therapy, participants were randomized to single-drug
therapy with tamsulosin (0.4 mg once daily) or a
combination of tamsulosin and tolterodine (2 mg twice
daily). After 3 months of treatment, the patients were
reassessed through quality of life questionnaires (the Greek
version of the EuroLife BPH Quality of Life 9 question-
naire) and urodynamic studies. Quality of life improved
significantly in the group treated with combination therapy
(from mean 525.0 to 628.4) but not in those treated with
tamsulosin monotherapy (from mean 542.8 to 548.2). Both
groups demonstrated significant improvement in flow rate
and volume at first contraction, whereas the combined group
also showed a significant decrease in maximum detrusor
pressure (from 69.5 to 61.3 vs. from 70.0 to 64.9 cmH2O) and
the magnitude of maximum bladder contraction (from 30.9
to 19.8 vs. from 29.0 to 27.8 cmH2O) after therapy.

Lee et al. (2005) published a prospective, randomized,
double-blind, multicenter study that compared the efficacy
and safety of combination therapy of propiverine and
doxazosin in a cohort of patients with OAB syndrome and
urodynamically proven BOO. Two hundred and eleven
patients were randomized (1:2) to receive either doxazosin
(4 mg once daily) only or propiverine hydrochloride (20 mg
once daily) plus doxazosin for 8 weeks. Both groups
showed significant improvement in urinary frequency,
maximum flow rate, mean micturition volume, and IPSS.
However, compared with the doxazosin arm, patients
treated with combination therapy experienced higher rates
of improvement in urinary frequency (23.5% vs. 14.3%),
and average micturition volume (32.3% vs. 19.2%) and
IPSS storage subscale (41.3% vs. 32.6%) and urgency score
(42.9% vs. 28.0%). Patients’ satisfaction with treatment was
significantly higher in the combination therapy group, and

the odds of a patient reporting a benefit was 2.34 times
higher in the combined-treatment group than in the
doxazosin-only group. The authors suggested that the
difference in patient satisfaction rates might be attributable
to differences in the quantity and quality of symptom
improvement. For example, the combination treatment
group showed greater improvement in daytime frequency
and number of voids/24 h. In addition, the combination
treatment group had more improvements in storage symp-
toms and urgency than did the doxazosin monotherapy
group, and combination treatment did not attenuate the
voiding symptoms. Previous studies show that storage
symptoms tend to be more bothersome than voiding
symptoms (Jolleys et al. 1994; Witjes et al. 1997). Urgency
is the central symptom of OAB and is very bothersome to
patients, and any effective OAB treatment must ameliorate
this symptom (Chapple et al. 2004).

As mentioned above, Kaplan et al. (2006) evaluated the
efficacy and safety of tolterodine ER alone, tamsulosin
alone, and the combination of both in 879 men with OAB
and BPH in the TIMES study. The primary efficacy
endpoint was patient perception of treatment benefit at
week 12. Secondary efficacy measures included bladder
diary variables such as the change from baseline in UUI
episodes (urgency rating 5) per 24 h, urgency episodes
(non-UUI micturitions with urgency rating 3 or 4) per 24 h,
total micturitions per 24 h, and micturitions per night; IPSS,
and PVR. The 5-point urgency rating scale was used to
evaluate urgency grade. In the primary efficacy analysis,
172 men (80%) receiving tolterodine ER plus tamsulosin
reported treatment benefit by week 12 compared with 132
patients (62%) receiving placebo, 146 (71%) receiving
tamsulosin, or 135 (65%) receiving tolterodine ER. In the
secondary efficacy analysis, patients receiving tolterodine
ER plus tamsulosin compared with placebo experienced
significant reductions in UUI (−0.88 vs. −0.31), urgency
episodes without incontinence (−3.33 vs. −2.54), mictur-
itions per 24 h (−2.54 vs. −1.41), and micturitions per night
(−0.59 vs. −0.39). Patients in the tolterodine ER group
experienced significant reduction only in UUI episodes per
24 h at week 12 than placebo. However, at week 12, diary
variables did not differ significantly between tamsulosin
monotherapy and placebo groups (Table 2). Patients
receiving tolterodine ER plus tamsulosin demonstrated
significant improvements on the total IPSS (−8.02 vs.
placebo −6.19) and QOL item (−1.61 vs. −1.17). Although
total IPSS increased significantly in patients who received
tamsulosin alone than placebo, this variable did not differ
significantly between tolterodine ER and placebo categories
at week 12.

These studies suggest that the combination of anticho-
linergics and α1-AR antagonists provides the most effica-
cious initial therapy for men with OAB symptoms in the
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presence of BPH or BPO. Table 2 summarizes data of
selected studies on the efficacy of combination therapy of
α1-AR antagonists and anticholinergic drugs.

Future directions

Although the current studies of the safety of anticholiner-
gics suggest that anticholinergics do not increase the
incidence of AUR in men with or without BOO, most of
these findings were the results of secondary analyses of
larger studies, small or open-label trials, or well-designed,
randomized, controlled trials. The study populations were
selected by strict inclusion and exclusion criteria, and the
patients with severe BOO or large PVR were excluded.
Therefore, in real-life practice, when treating patients with
elevated PVR, detrusor underactivity, or myogenic failure
from the aging bladder, the efficacy and safety of
anticholinergics may not be comparable with well-
controlled studies. In addition, these studies reported
short-term data. OAB symptoms often require long-term
treatment, and BOO due to BPH tends to progress with
time. Although these reports suggest that anticholinergic
treatment safely ameliorates OAB symptoms in men with
LUTS, prospective studies should include larger popula-
tions, longer duration of therapy, and other anticholinergic
agents (e.g., oxybutynin, trospium, darifenacin, solifenacin)
and should simulate clinical practice. This would provide
us with a more complete understanding of the safety of
anticholinergic treatment in this patient population. The
optimal treatment regimen that considers factors such as
adequate dose and duration, patient characteristics, and
clinically significant adverse effects other than AUR,
especially in older patients, must be determined through
large-scale, placebo-controlled studies.

Conclusion

LUTS in men may arise from variable causes, including
BOO, DO, or both; in other words, LUTS may result from
prostatic pathology, bladder dysfunction, or both. LUTS are
divided into storage and voiding symptoms, and OAB
symptoms are a subset of storage LUTS. The prevalence of
OAB symptoms is similar in men and women, and the
adverse effects on quality of life and costs associated with
the condition have been well described.

Men with LUTS, including those with OAB symptoms,
are treated predominantly with agents such as α-AR
antagonists or 5α-reductase inhibitors or prostate surgery
that targets the prostate. Some of these patients experience
persistent OAB symptoms, especially men with bladder
pathology. When an α-AR antagonist is not effective in

treating a man with LUTS, the clinician should consider the
possibility that LUTS may be caused by bladder dysfunc-
tion (e.g., DO) rather than prostatic enlargement. Results
from several recent studies of men with OAB symptoms
and other LUTS (with or without some degree of BOO)
suggest that anticholinergic and α-AR antagonist combina-
tion therapy improves OAB symptoms effectively without
increasing the incidence of AUR. However, most of these
studies have a few limitations; for example, short study
duration, strict inclusion criteria that do not reflect real
clinical situations, and exclusion of the high AUR risk
group. Further, many long-term studies involving larger
numbers of men who are enrolled based on symptoms
rather than urodynamic criteria will provide newer insights
into the diagnosis and management of this bothersome
condition. These studies should help determine the standard
regimen (dose and duration), indications, safety, and
efficacy of anticholinergic agents in men.
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