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Treatment and Pharmacologic 
Management of BPH in the Context of 

Common Comorbidities

Michael P. O’Leary, MD, MPH

The progressive development of benign
prostatic hyperplasia (BPH)–associat-
ed lower urinary tract symptoms

(LUTS) is the principal reason patients seek
treatment.1 Bothersome LUTS associated
with BPH include urinary hesitancy and
intermittency, weak urine stream, nocturia,
frequency, urgency, and the sensation of
incomplete bladder emptying.2,3 Pharmaco-
logic treatments are aimed at modifying 1 or
both components of BPH, ie, the increased
tone of prostatic smooth muscle, and the
enlarged prostate gland.3,4

Despite the high prevalence of BPH, not
all men develop LUTS, and the risk for
developing major complications, such as
acute urinary retention (AUR), over time is
unclear.3 Accordingly, the decision to imple-

ment treatment for BPH-associated LUTS
depends largely on the degree of symptom
bother and its impact on the patient’s quali-
ty of life (QOL).1,3

Pharmacologic treatment is often consid-
ered the first line of therapy for patients with
moderate-to-severe symptoms. Transure-
thral resection of the prostate (TURP)
remains the gold standard for invasive
treatment; however, a number of minimally
invasive surgical therapies are also now
available.3

As was described in the previous article,
BPH in the aging male population frequently
exists concomitant with other disorders
such as hypertension, diabetes, and erectile
dysfunction (ED).1,5-7 Concomitant condi-
tions should be noted when evaluating
patients for BPH therapy, because their
presence may affect the choice of treat-
ment, its efficacy, and long-term tolerability.
In this article, we examine the current treat-
ment options for BPH-associated LUTS, with
an emphasis on pharmacologic therapy in
those patients having 1 or more age-related
comorbidities.

BPH: Watchful Waiting

Given that not all men with pathologic
evidence of BPH may go on to develop both-
ersome LUTS, some individuals can be man-
aged by watchful waiting, with therapy
implemented only if and when symptoms
become troublesome enough. The American
Urological Association (AUA) defines such
patients as having mild symptoms (AUA
Symptom Index [SI] score of ≤7 points), or
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as those with moderate-to-severe symptoms
(AUA SI score ≥8 points) who are not both-
ered by their symptoms.3 Because the
degree of symptom distress that patients are
willing to tolerate can vary greatly, watchful
waiting may be a useful approach even for
those with high symptom scores. Bother-
some symptoms can sometimes be sufficient-
ly reduced with minor lifestyle modifications
(eg, decreasing fluid intake at bedtime,
reducing caffeine and alcohol intake).3

BPH: Pharmacologic Treatments

Rationale and Overview. The primary
pharmacologic therapies for LUTS associat-
ed with BPH are the alpha1-selective adren-
ergic receptor (α1-AR) antagonists and the
5-alpha-reductase inhibitors (5-αRIs), with
the former most commonly used. α1-ARs
have been shown to play an important role
in the sympathetic control of prostatic
muscle contraction.4 There are 3 known sub-
types of α1-ARs (α1A, α1B, α1D); the expres-
sion of the α1A receptor predominates in the
prostate (70%) and mediates its contractile
response.4 All α1-AR antagonist drugs bind to
the α1A subtype, effectively reducing prosta-
tic smooth muscle tone, and therefore
relieving bladder outlet tension and increas-
ing urinary flow.4 Terazosin, doxazosin, and
alfuzosin are α1-AR antagonists that show
equal affinity for all α1-AR subtypes; thus,
they are categorized as nonsubtype selec-
tive.8-10 Tamsulosin was designed to have a
higher affinity for the α1A- and α1D-ARs,
while showing less affinity for the α1B sub-
type, which is found in vascular tissue; the
α1D subtype is believed to be associated with
bladder muscle contraction.8-12 Hence, it is
known as subtype selective.

Growth of the prostate depends on andro-
gens; modulation of androgenic activity may
effectively reduce prostate volume in men
with BPH.4,13 The inhibition of prostate 5-α-
reductase with the 5-αRIs dutasteride and
finasteride blocks the conversion of testos-
terone by the enzyme 5-α-reductase to its
metabolite, 5-α-dihydrotestosterone (DHT).
Finasteride is a competitive inhibitor of the
type 2 isoform of 5-α-reductase, whereas
dutasteride blocks both type 1 and type 2
isoforms, creating a stable enzyme complex
from which dissociation is slow.14,15 The

type 2 isozyme is active mostly in reproduc-
tive tissues, whereas the type 1 isozyme also
catalyzes the formation of DHT in the skin
and liver; the blockade of both subtypes by
dutasteride results in more suppression of
DHT synthesis.14-16 Both finasteride and
dutasteride act to reduce androgen-depend-
ent increases in prostatic volume3,4,13; howev-
er, adequate symptomatic relief may require
several months of therapy.3

Combination therapy with an α1-AR and a
5-αRI, used for rapid symptomatic relief and
gradual, concomitant reduction in prostate
size, is another treatment option that has
been investigated in several trials.17-19

Nonsubtype-selective α-Blockers. Non-
subtype-selective α1-AR antagonists include
alfuzosin, doxazosin, and terazosin. All have
comparable efficacy for the management of
LUTS caused by BPH when titrated to the
appropriate dose,20 and their long-term
efficacy and safety have been reported in
various studies. However, all 3 drugs were
developed as antihypertensive agents and as
such have effects on vasodilation and blood
pressure,20-24 although studies suggest that
the effects are greater in hypertensive than
normotensive patients.

Terazosin has been evaluated in 2 long-
term studies. The first, a 42-month, open-
label extension study (N = 494), reported
that terazosin-treated subjects showed a sig-
nificant improvement in total Boyarsky
scores, a measure of LUTS severity, in the
first 3 months (P <.05 for each time
point).25 These effects were sustained
through the end of the trial. Three of the 4
most commonly reported adverse events
(dizziness [7.0%], asthenia [4%], somno-
lence [2%], and headache [1.0%]) were
vasodilatory in nature. Clinically significant
reductions in systolic (12-15 mm Hg) and
diastolic (11-12 mm Hg) blood pressure
were also observed in hypertensive patients
treated with terazosin; these effects were
observed regardless of concomitant antihy-
pertensive therapy. Decreases in blood pres-
sure were not observed in normotensive
patients, suggesting that the vasodilatory
properties of terazosin may be exaggerated
in patients with abnormal regulation of
blood pressure.25
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Similar observations were reported in
another, 12-month placebo-controlled study
(N = 2084).26 Terazosin-treated subjects had
significant, progressive improvements in
symptomatic and QOL assessments during
weeks 4 through 17; these effects were sus-
tained from 17 weeks through the end of the
trial. As was the case in the previous study,25

the most commonly occurring adverse
events were mostly vasodilatory or cardio-
vascular (CV) in nature and included dizzi-
ness (11.7% for terazosin-treated subjects vs
5.8% for placebo subjects; P ≤.001), asthenia
(7.5% vs 2.9%; P ≤.001), peripheral edema
(4.0% vs 0.9%; P <.001), and chest pain
(3.9% vs 1.7%; P = .01). Postural dizziness
and hypotension were more frequent in the
terazosin arm of the study. In a third study,
normotensive and hypertensive patients
treated with terazosin for BPH had statisti-
cally significant reductions in blood pressure
during single-blind treatment.23 Dizziness
was the most common adverse event and
cause of discontinuation.

Similarly, studies have been done with
doxazosin, including a long-term, open-label
extension study of doxazosin (N = 450) that
showed a sustained improvement in BPH
symptoms and urodynamic parameters in
patients who were maintained on therapy
for up to 48 months.21 Frequently reported
adverse events were mostly vasodilatory in
nature; their incidence increased with dose
and included dizziness (18.7% vs 6.7%),
fatigue (10.3% vs 2.7%), hypotension (3.9%
vs 0%), and edema (3.4% vs 1.3%) (values are
for doxazosin-treated subjects vs placebo
subjects, respectively). Decreases in blood
pressure were also observed and occurred
more frequently among hypertensive than
normotensive patients.21 These findings were
corroborated by results from a pooled analy-
sis of 7 placebo-controlled studies using dox-
azosin for the treatment of BPH.27 The most
common adverse events related to doxa-
zosin were fatigue, headache, and dizziness;
reductions in blood pressure were observed
in both older (>65 years) and younger (<65
years) normotensive patients.27

Thus, adverse events associated with ter-
azosin and doxazosin relate in part to their
vasodilatory properties and nonspecific
effects on other α1-ARs, and these may com-

promise long-term tolerability for some
patients. Another disadvantage of these
drugs is that, owing to their vasodilatory
effects, they require titration to their opti-
mal dose, which can delay symptom allevia-
tion in patients with BPH.20,28

Alfuzosin is another nonsubtype-selective
α1-AR antagonist. The efficacy of alfuzosin is
similar to that of other α1-AR antagonists,
with significant improvement in the
International Prostate Symptom Score
(IPSS) and significant increases in mean
peak flow rate (Qmax) (observed in double-
blind, placebo-controlled studies).24,29,30

Although alfuzosin (10 mg once daily) is bet-
ter tolerated than doxazosin or terazosin, its
use is nevertheless also associated with
vasodilatory adverse events. Dizziness was
the most or second most frequently occur-
ring adverse event in the above studies, with
an incidence ranging from 2.5% to 6.1%.29,30

The percentage of patients with asympto-
matic orthostatic hypotension (defined as a
decrease of 20 mm Hg or greater upon stand-
ing) ranged between 2.1% and 2.8%.

Additionally, several long-term studies on
the efficacy and safety of alfuzosin have
been reported. Two successive 12-month
open-label extensions of a French 6-month
placebo-controlled study of alfuzosin 2.5 mg
3 times daily (N = 518; N = 131 in first exten-
sion study, N = 50 in second) showed that
mean Boyarsky scores, mean flow rate, and
postvoid residual urine volume were signifi-
cantly improved from baseline at 12 months
(P <.01), with patients remaining urodynam-
ically stable for up to 30 months.31,32 Vaso-
dilatory side effects (vertigo [3%], malaise
[0.74%], postural hypotension [0.74%], and
headache [0.74%]) were reported by 5.3% of
patients during the first 12-month extension
period; dizziness was reported by 4% of sub-
jects in the second extension period.31,32

Sustained efficacy was also reported in
other open-label studies of alfuzosin 2.5 mg
3 times daily, with sustained reductions in
symptomatic scores up to 12 and 36
months.33,34 Both of these studies reported
that many of the main adverse events were
vasodilatory in nature, with the earlier study
listing vertigo (1.3%), dizziness (0.8%), malaise
(0.7%), headache (0.6%), hypotension (0.4%),
and palpitations (0.3%).33 The Italian Alfuzosin
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Co-Operative Group reported a 3.9% incidence
of vasodilatory adverse events in the study
population, with hypotension, the most com-
mon adverse event, occurring in 2.6% of trial
subjects.34

Similar observations were noted for the
long-term efficacy and safety of alfuzosin 10
mg given once daily, the currently available
formulation.35 In a 9-month open-label
extension of the 3-month double-blind study
described earlier (N = 311), significant reduc-
tions in IPSS scores were sustained at 12
months (−7.5 points from baseline, P <.001).
Vasodilatory adverse events occurred in 4.4%
of subjects; orthostatic hypotension was
reported in 2.8% of subjects, dizziness in
2.5%, and headache in 1.4% of study sub-
jects.29 As was the case with terazosin,
vasodilatory adverse events were more com-
mon among hypertensive (5.7%) than nor-
motensive subjects (3.9%).29 Thus, although
alfuzosin is better tolerated than doxazosin or
terazosin, it is nevertheless associated with
several vasodilatory or CV adverse events.

The efficacy and safety of nonsubtype-
selective α1-AR antagonists have been com-
pared in recent clinical studies. The efficacy
of doxazosin was compared with that of ter-
azosin in a 3-month randomized study with
crossover nonresponders.36 Significant im-
provements in IPSS (P <.01 for each), as well
as in Qmax (P <.001 for each), were noted for
both doxazosin and terazosin. Patients who
did not show any improvements switched
their drug. Fifteen of 19 patients who
switched did not show any improvement in
either IPSS or Qmax.

In a comparative study of doxazosin and
alfuzosin, doxazosin was found to have sig-
nificantly greater effects on IPSS (P <.001),
although both agents had comparable effica-
cy for maximum and mean flow rates.37 In
addition, both agents were comparable in
terms of safety and tolerability.37

Selective α-Blockers. Tamsulosin is unique
among the α-AR antagonists available for the
treatment of BPH, in that it was designed to
selectively antagonize the α1A-AR, which as
noted above is predominant in the prostate
and is the primary mediator of its contractile
response.4 Subtype selectivity of tamsulosin
allows for efficacy in alleviating BPH symp-

toms without the vasodilatory side effects
that may be attributable to nonsubtype-
selective receptor binding. In addition, un-
like some nonselective agents (eg, terazosin,
doxazosin), tamsulosin does not require
titration to an effective dose, owing to its
comparatively lower action on blood vessel
adrenoreceptors.38,39

A recent analysis of 14 randomized stud-
ies using tamsulosin for BPH (4122 subjects)
showed that tamsulosin was as effective as
other α-blocker therapies in improving
symptom scores and peak flow rates relative
to placebo. However, in most cases, the inci-
dence of dizziness in tamsulosin-treated
subjects was comparable to that of placebo.40

In a meta-analysis comparing tamsulosin
with terazosin or alfuzosin, the incidence of
dizziness in subjects treated with tamsulosin
was approximately 25% of that observed in
patients treated with terazosin and compa-
rable to that observed in patients treated
with alfuzosin.40 Another analysis of two
phase 3 randomized trials showed tamsu-
losin 0.4 or 0.8 mg/day to be effective in alle-
viating BPH symptoms, with a rapid onset of
action, no orthostatic changes, no clinically
or statistically significant changes in blood
pressure, and no alterations in laboratory or
electrocardiographic findings compared
with placebo.41

The therapeutic benefit of tamsulosin over
nonselective α-blocker therapy (terazosin)
has been demonstrated in a recent open-
label, randomized, 11-week study. Patients
(N = 1993) with symptomatic BPH and LUTS
were treated with tamsulosin (0.4 mg/day) or
terazosin (5 mg/day after titration).28 A sig-
nificant difference in the AUA SI score
reduction between tamsulosin and terazosin
was observed after 4 days of treatment in the
total population as well as in those with
moderate or severe LUTS (Table 1).28 Of
note, α1-AR–associated adverse events were
significantly less frequent in the tamsulosin-
treated patients (Table 1). This resulted in
fewer treatment discontinuations with tam-
sulosin (4.3% vs 6.6% for terazosin).28

The long-term efficacy and safety of tam-
sulosin 0.4 mg and 0.8 mg once daily has
been investigated in several studies. In a 10-
month extension (N = 418) of a 13-week
double-blind trial, symptomatic relief was
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comparable between dosing arms, with sig-
nificant reductions in AUA SI scores (−9.4
points and −9.7 points, respectively) main-
tained over the combined 53-week course of
therapy.42 The incidence of CV adverse
events was comparable between both tamsu-
losin groups and placebo; no clinically signif-
icant differences were found among patient
subgroups in blood pressure or pulse rate.

These results were corroborated in a 48-
month open-label study (N = 609) that ex-
tended up to 6 years (N = 109).43 Sustained,
significant improvement from baseline was
reported for QOL (P <.001), AUA SI subset
scores (P <.05), and Boyarsky symptom
scores (P <.05) throughout the 6-year study
period. Orthostatic hypotension was ob-
served in 1.3% of study subjects. Dizziness,
postural hypotension, and syncope each led
0.2% of patients to withdraw from the
study.43 Thus, the efficacy, safety, and toler-
ability of tamsulosin in patients with BPH
are well established, with a minimal inci-
dence of vasodilatory adverse events.

5-αRIs. The 5-αRIs used in the treatment
of BPH include finasteride and dutasteride.
As previously discussed, dutasteride is a
dual inhibitor of type 1 and type 2 5-α-
reductase,44 whereas finasteride inhibits
type 2 alone.15 These drugs are indicated for
men with enlarged prostates (with no evi-
dence of prostate cancer) in addition to BPH
symptoms.14,15 Indeed, baseline prostate size
appears to be an important determinant of
therapeutic response to 5-αRIs, in that the
larger the prostate, the greater the improve-

ment in symptom score and flow rate.13,15,45

As noted above, these drugs effectively
reduce prostate gland sizes by 15% to 25%
versus baseline.14,15,45

Since the release of finasteride in the
United States more than 10 years ago, long-
term use of this agent has been shown to sig-
nificantly reduce the risk of both AUR and
BPH-related surgery in patients with LUTS
caused by BPH.19 Interestingly, benefits from
treatment with finasteride were also noted
in men with smaller glands; finasteride has
also been shown to significantly improve
symptom score parameters and urinary flow
rates, albeit to a more modest degree.13,46,47

Dutasteride has also demonstrated effica-
cy in reducing the risk of AUR and BPH-relat-
ed surgery. Investigators for a 24-month,
double-blind, placebo-controlled trial of
dutasteride in BPH reported a 57% risk
reduction for AUR and a 48% risk reduction
for surgical intervention.48 Significant reduc-
tions in prostate volume size, as well as
improvement in AUA SI scores, were also
observed in the 24-month study.48

Because of their mode of action, however,
5-αRIs may take longer than α1-AR antago-
nists to relieve LUTS.3 In 1 study, the effica-
cy of finasteride (5 mg/day; n = 204) was
compared with that of tamsulosin (0.4
mg/day; n = 199) after 26 weeks of treat-
ment.49 Both treatments were well tolerated,
with an equivalent incidence of adverse
events; however, tamsulosin was more effec-
tive in reducing the total Symptom Problem
Index (SPI) (Table 2).49 These differences
were evident for both SPI and Qmax as early

Table 1. Efficacy and Safety of Tamsulosin and Terazosin in Patients With BPH and LUTS

Tamsulosin Terazosin

Efficacy/Safety End Point n = 1002 n = 981 P value

∆ AUA SI score (day 4—all patients) −4.8 −3.4 <.001
∆ AUA SI score (day 4—patients with moderate BPH) −3.5 −2.9 .026
∆ AUA SI score (day 4—patients with severe BPH) −6.6 −4.8 <.001

Dizziness (% patients) 5.5 12.1 <.001

Somnolence (% patients) 0.9 3.0 .001

BPH indicates benign prostatic hyperplasia; LUTS, lower urinary tract symptoms; ∆, change in; AUA SI, American Urological Association
Symptom Index.
Source: Reference 28.
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as the first week and were maintained until
the end of the study.

Long-term therapy with finasteride has
been well tolerated, with 56% of patients (n
= 43) in 1 multicenter North American
extension study judged as successfully treat-
ed, and with no new adverse events or
apparent cumulative effects of the drug after
10 years of follow-up.50 Similarly, a 2-year,
open-label extension study of dutasteride
has shown significant improvements in AUA
SI score and Qmax at 24 months and 48
months of treatment in patients treated who
continued on dutasteride compared with
patients who crossed over to dutasteride
from placebo, with no new safety issues
identified over the treatment period.44 The
most comprehensive assessment of 5-αRIs
in the treatment of BPH, however, comes
from the Medical Therapy of Prostatic

Symptoms (MTOPS) trial, which evaluated
the efficacy of doxazosin, finasteride, or
combination therapy versus placebo on
BPH and LUTS in more than 3000 men
over a 4.5-year mean follow-up.19

Combination Therapy

MTOPS Trial. An important goal of the
MTOPS trial was to compare the efficacy and
safety of combination therapy (an α-blocker
and a 5-αRI) with that of either agent alone.
Efficacy results did not show a significant
difference between doxazosin and finas-
teride, but efficacy was significantly im-
proved with combination therapy compared
with doxazosin or finasteride alone (Table
3).19 The cumulative 4-year incidence of
overall clinical progression in MTOPS was
17%, 10%, and 10% in the placebo, doxazosin,
and finasteride groups, respectively, com-
pared with 5% in the combination therapy
arm (P <.001 vs placebo or either agent
alone).19 Improvement in AUA SI was also
significantly greater in the combination ther-
apy group compared with the finasteride (P
<.001) or doxazosin (P = .006) groups.
Adverse events, however, were significantly
increased in nearly all patients with combi-
nation therapy (Table 4).19 Despite the
increase in adverse events, however, the per-
centage of patients discontinuing both drugs
by study end was not greater in the combi-
nation arm (Table 4). It has been suggested
that patients who will benefit the most from
combination therapy are those at high risk
of progression (ie, those with large prostates
and high prostate-specific antigen values).51

The role of combination therapy in men
with minimal prostatic enlargement is less
clear and will require an individualized
assessment of risks and benefits with the
patient.

Prospective European Doxazosin and
Combination Therapy (PREDICT) Trial.
The PREDICT trial was a randomized, place-
bo-controlled study that evaluated the utili-
ty of combination therapy compared with
treatment with either doxazosin or finas-
teride alone.18 This trial did not address the
question of disease progression, but rather
assessed the effects of combination therapy
on symptomatic relief. Although significant

Table 2. Improvement in Symptom Problem Index (SPI) in
Patients Treated With Finasteride or Tamsulosin at Week 26

Tamsulosin Finasteride
(n = 199) (n = 204)

Reduction in SPI (points)* −5.2 −4.5

Improvement (%)* −37 −31

*P = .055 for intent-to-treat population; P = .032 for per-protocol population.
Source: Reference 49.

Table 3. Reduction in Rate of Overall Clinical Progression in
the Medical Therapy of Prostatic Symptoms Trial

Placebo Doxazosin Finasteride Combination
Clinical Progression* (n = 737) (n = 756) (n = 768) (n = 786)

Rate/100 person-years 4.5 2.7 2.9 1.5

Reduction vs placebo (%) — 39† 34‡ 66†§

*Defined as first occurrence of increase in AUA SI of ≥4 points, AUR, renal
insufficiency, recurrent urinary tract infection, or urinary incontinence.
†P <.001 vs placebo.
‡P = .002 vs placebo.
§P <.001 vs either treatment alone.
AUA SI indicates American Urological Association Symptom Index; AUR,
acute urinary retention.
Source: Reference 19.
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improvement was reported in symptom
scores and urinary flow rates in both the
doxazosin and combination therapy arms
compared with placebo or finasteride alone
(P <.05), the addition of finasteride to doxa-
zosin did not offer any advantage in sympto-
matic relief over a 1-year period. Patients
treated with combination therapy did not
experience AUR or require TURP; however,
this trial was not designed or statistically
powered to detect differences among treat-
ment groups in this regard.

The most frequently reported adverse
events for doxazosin-treated subjects (>5%)
were dizziness (15.6%), asthenia (10.5%), pos-
tural hypotension (5.8%), impotence (5.8%),
and hypotension (5.1%). The incidence of
several adverse events in the doxazosin arm
(dizziness, asthenia, postural hypotension,
hypotension) was significantly greater com-
pared with the placebo and finasteride arms
(P <.05 for each). Frequent adverse events
reported for subjects in the finasteride arm
(>3%) included dizziness (8%), impotence
(4.9%), asthenia (4.2%), and hypertension
(4.2%). Subjects in the combination arm
reported dizziness (13.6%), impotence
(10.5%), and asthenia (9.1%) as the most fre-
quently occurring adverse events (>5%).18

Symptom Management After Reducing
Therapy (SMART) Study. Combination
therapy may be useful in managing patients
with severe symptoms. The SMART study
compared the effects of a combination of
dutasteride and tamsulosin over a 36-week
period with subjects randomized to continue
combination therapy or switch to dutas-
teride monotherapy at week 24.17 Among
subjects with severe symptoms (IPSS ≥20),
42.5% of those who were switched to dutas-
teride monotherapy experienced a worsen-
ing of symptoms, compared with 14% in the
continuation group.17

When prescribing medical therapy for
BPH, several factors should be considered:
the patient’s degree of prostate enlargement,
the medication’s onset of action, sympto-
matic relief, and tolerability.

BPH Treatment: Comorbidities and Con-
comitant Medications. Because treatment
for BPH and LUTS is generally initiated in
older men who are more likely to have con-
comitant medical conditions, the choice of
therapy should always factor in these comor-
bidities. Nonselective α1-AR antagonists (eg,
terazosin) have been found to reduce both
systolic and diastolic blood pressure and

Table 4. Ten Most Frequently Reported Adverse Events in the Medical Therapy of Prostatic Symptoms Trial
Treatment Arms

Rate Per 100 Person-years of Follow-up

Adverse Events Placebo Doxazosin Finasteride Combination

Erectile dysfunction 3.32 3.56 4.53* 5.11*

Dizziness 2.29 4.41* 2.33 5.35*

Postural hypotension 2.29 4.03* 2.56 4.33*

Asthenia 2.06 4.08* 1.56 4.20*

Decreased libido 1.40 1.56 2.36* 2.51*

Abnormal ejaculation 0.83 1.10 1.78* 3.05*

Peripheral edema 0.66 0.88 0.72 1.25*

Dyspnea 0.57 0.93 0.56 1.20*

Allergic reaction 0.46 0.85* 0.58 0.73

Somnolence 0.37 0.82* 0.39 0.78*

Patients discontinuing therapy by study end (%) — 27 24 18

*P <.05 vs placebo.
Source: Adapted with permission from Reference 19.
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heart rate to a greater degree than subtype-
selective agents (eg, tamsulosin), and most of
these effects are observed on titration of the
nonselective agent to its full dose.28 Of
importance, these treatment effects are
observed irrespective of the patient’s base-
line hypertensive status.28 In addition, when
considering drug treatment for BPH in the
elderly, it is important to consider the poten-
tial for side effects that can precipitate a fall.
Dizziness, orthostatic hypotension, and syn-
cope are common in the elderly, and falls can
be a significant cause of morbidity, disability,
and mortality.52-54 In fact, a significantly high-
er occurrence of fall-related adverse events
has been reported among patients receiving
doxazosin therapy (as either monotherapy or
in combination) in comparison with those
patients receiving placebo (Figure 1).19 Be-
cause tamsulosin virtually does not affect
blood pressure,55,56 it can be used safely in
elderly men requiring BPH therapy who may
be taking antihypertensive medications (eg,
calcium channel blockers for CV disease).
Thus, the patient’s CV health should be con-
sidered when therapy for BPH is prescribed.

ED, which can have a dramatic impact on
overall QOL, is also a significant problem for
men as they age.57,58 Because a large per-
centage of men with BPH symptoms may
also have ED,1 the use of BPH therapies with
the least effect on sexual function is highly

desirable. In addition, LUTS are regarded as
a risk factor for the development of ED.59

The MTOPS trial demonstrated that the
safety profile of α1-AR antagonists is distinct
from that of 5-αRIs with respect to sexual
side effects (Table 4).19 Sexual side-effect
profiles also differ among drugs within the
α1-AR antagonist class. The rate of ejacula-
tion failure is higher with tamsulosin than
with terazosin (2.1% vs 0% for tamsulosin
and terazosin, P <.001). Tamsulosin-treated
patients also had a greater rate of ejacula-
tion disorder than patients treated with
terazosin (3.7% vs 0.3%, respectively).
However, the overall rates of these adverse
events are low and not a major cause of
treatment discontinuation.28

Pooled data from 3 European studies (N =
830) further indicate that tamsulosin may
significantly improve sexual function com-
pared with no treatment (placebo), a result
likely attributable to the effective treatment
of LUTS by tamsulosin (P = .042).60 Although
abnormal ejaculation occurred at a higher
frequency than in the placebo group, this
was once again not a significant source of
treatment discontinuation (3 patients; 0.8%
of those in the tamsulosin group). Other
more troublesome sexual side effects (impo-
tence, decreased libido) occurred at low fre-
quency; their incidence was not different
from that seen with placebo or alfuzosin
treatment.60 These findings suggest that
subtype-selective α1-adrenergic antagonist
therapy for BPH can improve BPH symp-
toms and improve sexual function without
compromising erectile function or libido.

The MTOPS trial confirmed that treat-
ment with 5-αRIs is associated with a high-
er rate of decreased libido and impotence
than is the case with α1-AR antagonists
(Figure 2).19 Although this treatment option
is particularly beneficial in patients with
demonstrated enlargement of the prostate,
the sexual dysfunction associated with this
treatment and need for long-term therapy
should be presented to the patient to ensure
an informed decision.3

Surgical and Minimally Invasive 
Therapies for BPH

Despite the efficacy and safety of pharma-
cotherapy, the surgical management of BPH

Figure 1. Fall-related Side Effects in the Medical Therapy of
Prostatic Symptoms Trial Treatment Arms

*P <.05 vs placebo.
Source: Reference 19.
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is still recommended in certain situations,
including the presence of refractory urinary
retention, bladder stones, persistent gross
hematuria, recurrent urinary tract infec-
tions, or renal insufficiency secondary to
BPH.3 The selection of surgical treatment
may be patient-driven, because it is usually
more effective than pharmacotherapy61 and
only 1 procedure is generally required in
comparison with a lifetime of medication,
although re-treatment may occasionally be
necessary.3

Watchful waiting is often the prelude to
surgical or pharmacologic treatment.62 If a
patient decides on surgical treatment, sever-
al newer, minimally invasive outpatient
procedures are gaining in popularity as
alternatives to TURP; these include trans-
urethral vaporization of the prostate (TUVP),
transurethral microwave thermotherapy of
the prostate (TUMT), transurethral needle
ablation (TUNA), and transrectal high-inten-
sity focused ultrasound.62

Although TURP is an effective interven-
tion for BPH (nearly 90% chance of symptom
improvement and 125% increase in Qmax),
complications of the procedure may include
a decline in sexual function, incontinence,
retrograde ejaculation, and urethral stric-
ture.62 In addition, the procedure is not
recommended for those men wishing to

stay fertile.62 The newer alternatives to
TURP generally have a lower risk of these
side effects at the expense of somewhat
lower efficacy.

A recent 5-year safety and efficacy study
comparing TUNA and TURP (N = 121) re-
vealed equivalent efficacy for the 2 proce-
dures in terms of IPSS, QOL, and Qmax.63

Retrograde ejaculation was not reported in
the TUNA arm; this adverse event was noted
in 41% of the TURP patients. Similarly, ED,
incontinence, and stricture formation also
occurred at a higher frequency with TURP
compared with TUNA.63 Another compara-
tive study of TURP and TUNA (N = 59)
showed no difference between the treat-
ments in IPSS and QOL measures, although
the increase in Qmax was higher with
TURP.64 In addition, although no complica-
tions occurred with TUNA, retrograde ejac-
ulation, ED, incontinence, and urethral
stenosis occurred with TURP.64 Other mini-
mally invasive techniques have also been
compared with TURP. In a 3-year follow-up
study, TUVP was compared with TURP in
104 patients with BPH.65 Symptom
improvement was comparable in both
groups and was maintained up to 3 years;
however, rates of impotence (TUVP vs
TURP, 17% vs 11%; P not significant) and
retrograde ejaculation (72% vs 89%; P not

Figure 2. Sexual Side Effects in the Medical Therapy of Prostatic Symptoms Trial Treatment
Arms

*P <.05 vs placebo.
Source: Reference 19.
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significant) were not different.65 TUMT has
been examined in a prospective, open-
label, single-center study in 41 patients.66

Response rate (IPSS <7; Q max >15 mL/sec;
or 50% improvement from baseline in
either parameter) was 88% (29/33) at 12
months, with a significant improvement in
IPSS, bother score, Qmax, and prostate vol-
ume (all P <.001). Bladder spasm and uri-
nary tract infections were the most
common adverse events, and coital ability
was unchanged (from 71% at baseline to
74.3%); however, there was a slight de-
crease in patients’ ejaculation ability (from
78% to 51.4%).66

Overall, the newer, less invasive options
to TURP may provide an adequate level of
symptomatic relief with fewer of the more
objectionable side effects of TURP—inconti-
nence and impotence.

Conclusions

Medical intervention is the mainstay of
treatment for patients with troublesome
LUTS associated with BPH. Although the
popularity of less invasive surgical options
such as TUNA, TUVP, and TUMT is increas-
ing, pharmacotherapy is likely to remain
popular as a means of alleviating bother-
some LUTS and preventing associated com-
plications such as AUR. α1-AR antagonists
provide effective and safe relief of BPH
symptoms. However, there are clear benefits
to drugs that are subtype-selective, includ-
ing a rapid onset of symptomatic relief and a
lower incidence of CV side effects such as
orthostatic hypotension. Therapy with 5-
αRIs is also effective in reducing BPH symp-
toms, although a longer period may be
required for full effect, and the benefit
appears to be greatest in men with large
prostates. Results from MTOPS show that
combination therapy with α1-AR antagonists
and 5-αRIs is effective and safe for BPH, but
some side effects, such as ED, reduced
libido, dizziness, and postural hypotension,
may prove troublesome in a small subset of
patients. The selection of therapy for BPH
should also be guided by the presence of
other comorbid conditions such as CV dis-
ease, hypertension, diabetes, and ED, all of
which are commonly seen in the same
patient population.
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