
EDUCATIONAL OBJECTIVE: Readers will evaluate and initiate treatment for benign prostatic hyperplasia
in older men and refer patients to a urologist when appropriate
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P rimary care physicians are uniquely po-
sitioned to screen for benign prostatic hy-

perplasia (BPH) and lower urinary tract symp-
toms, to perform the initial diagnostic workup, 
and to start medical therapy in uncomplicated 
cases. Effective medical therapy is available 
but underutilized in the primary care setting.1 

 This overview covers how to identify and 
evaluate patients with lower urinary tract 
symptoms, initiate therapy, and identify fac-
tors warranting timely urology referral.

 ■ TWO MECHANISMS: STATIC, DYNAMIC

BPH is a histologic diagnosis of proliferation of 
smooth muscle, epithelium, and stromal cells 
within the transition zone of the prostate,2 
which surrounds the proximal urethra.
 Symptoms arise through two mechanisms: 
static, in which the hyperplastic prostatic tis-
sue compresses the urethra (Figure 1); and dy-
namic, with increased adrenergic nervous sys-
tem and prostatic smooth muscle tone (Figure 
2).3 Both mechanisms increase resistance to 
urinary fl ow at the level of the bladder outlet.
 As an adaptive change to overcome outlet 
resistance and maintain urinary fl ow, the de-
trusor muscles undergo hypertrophy. However, 
over time the bladder may develop diminished 
compliance and increased detrusor activity, 
causing symptoms such as urinary frequency and 
urgency. Chronic bladder outlet obstruction can 
lead to bladder decompensation and detrusor 
underactivity, manifesting as incomplete emp-
tying, urinary hesitancy, intermittency (starting 
and stopping while voiding), a weakened urinary 
stream, and urinary retention.
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ABSTRACT
Benign prostatic hyperplasia (BPH) is a common cause of 
lower urinary tract symptoms in aging men, worsening 
their quality of life. Primary care physicians are uniquely 
positioned to screen for BPH, conduct a timely diagnostic 
workup, and if indicated, initiate medical therapy. A num-
ber of safe and effective medical treatments are available 
to alleviate symptoms, delay disease progression, and 
lessen the chance of needing surgery for BPH.

KEY POINTS
Watchful waiting is appropriate for patients with mild to 
moderate symptoms that cause minimal bother. 

Patients with severe or bothersome symptoms should be 
offered pharmacotherapy, not only to improve symptoms 
but also to reduce the risk of disease progression. 

Several effective, minimally invasive surgical options are 
available for patients whose symptoms do not respond to 
medical therapy. These patients and those with abnormal 
fi ndings on diagnostic evaluation warrant referral to a 
urologist for further evaluation.
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 ■ MOST MEN EVENTUALLY DEVELOP BPH

Autopsy studies have shown that BPH in-
creases in prevalence with age beginning 
around age 30 and reaching a peak prevalence 
of 88% in men in their 80s.4 This trend par-
allels those of the incidence and severity of 
lower urinary tract symptoms.5

 In the year 2000 alone, BPH was respon-
sible for 4.5 million physician visits at an es-
timated direct cost of $1.1 billion, not includ-
ing the cost of pharmacotherapy.6

 ■ OFFICE WORKUP

BPH can cause lower urinary tract symp-
toms that fall into two categories: storage and 
emptying. Storage symptoms include urinary 
frequency, urgency, and nocturia, whereas 
emptying symptoms include weak stream, hes-
itancy, intermittency, incomplete emptying, 
straining, and postvoid dribbling.

History and differential diagnosis 
Assessment begins with characterizing the pa-
tient’s symptoms and determining those that 
are most bothersome. Because BPH is just one 
of many possible causes of lower urinary tract 
symptoms, a detailed medical history is neces-
sary to evaluate for other conditions that may 

cause lower urinary tract dysfunction or com-
plicate its treatment. 
 Obstructive urinary symptoms can arise 
from BPH or from other conditions, including 
ureth ral stricture disease and neurogenic void-
ing dysfunction.
 Irritative voiding symptoms such as uri-
nary urgency and frequency can result from 
detrusor overactivity secondary to BPH, but 
can also be caused by neurologic disease, ma-
lignancy, initiation of diuretic therapy, high 
fl uid intake, or consumption of bladder irri-
tants such as caffeine, alcohol, and spicy foods. 
 Urinary frequency is sometimes a pre-
senting symptom of undiagnosed or poorly 
controlled diabetes mellitus resulting from 
glucosuria and polyuria. Iatrogenic causes of 
polyuria include the new hypoglycemic agents 
canaglifl ozin and dapaglifl ozin, which block 
renal glucose reabsorption, improving glyce-
mic control by inducing urinary glucose loss.7

 Nocturia has many possible nonurologic 
causes including heart failure (in which excess 
extravascular fl uid shifts to the intravascular 
space when the patient lies down, resulting in 
polyuria), obstructive sleep apnea, and behav-
ioral factors such as high evening fl uid intake. 
In these cases, patients usually have nocturnal 
polyuria (greater than one-third of 24-hour 
urine output at night) rather than only noctu-
ria (waking at night to void). A fl uid diary is 
a simple tool that can differentiate these two 
conditions. 
 Hematuria can develop in patients with 
BPH with bleeding from congested prostatic 
or bladder neck vessels; however, hematuria 
may indicate an underlying malignancy or 
urolithiasis, for which a urologic workup is in-
dicated.
 The broad differential diagnosis for the dif-
ferent lower urinary tract symptoms highlights 
the importance of obtaining a thorough his-
tory.

Physical examination
A general examination should include the fol-
lowing:
 Body mass index. Obese patients are at 
risk of obstructive sleep apnea, which can 
cause nocturnal polyuria. 
 Gait. Abnormal gait may suggest a neuro-
logic condition such as Parkinson disease or 

88% of men 
in their 80s 
have BPH

FIGURE 1. The static component of benign prostatic hyper-
plasia and lower urinary tract symptoms, with hyperplasia 
leading to urethral compression. 

 on May 14, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 84  • NUMBER 1  JANUARY 2017 55

UNNIKRISHNAN AND COLLEAGUES

stroke that can also affect lower urinary tract 
function.
 Lower abdomen. A palpable bladder sug-
gests urinary retention. 
 External genitalia. Penile causes of urinary 
obstruction include urethral meatal stenosis or 
a palpable urethral mass. 
 Digital rectal examination can reveal be-
nign prostatic enlargement or nodules or fi rm-
ness, which suggest malignancy and warrant 
urologic referral. 
 Neurologic examination, including eval-
uation of anal sphincter tone and lower ex-
tremity sensorimotor function. 
 Feet. Bilateral lower-extremity edema may 
be due to heart failure or venous insuffi ciency.
The International Prostate Symptom Score 
All men with lower urinary tract symptoms 
should complete the International Prostate 
Symptom Score (IPSS) survey, consisting of 
seven questions about urinary symptoms plus 
one about quality of life.8 Specifi cally, it asks 
the patient, “Over the past month, how often 
have you…”
• Had a sensation of not emptying your blad-

der completely after you fi nish urinating?
• Had to urinate again less than 2 hours after 

you fi nished urinating?
• Found you stopped and started again sev-

eral times when you urinated?
• Found it diffi cult to postpone urination?
• Had a weak urinary stream?
• Had to push or strain to begin urination? 
Each question above is scored as 0 (not at all), 
1 (less than 1 time in 5), 2 (less than half the 
time), 3 (about half the time), 4 (more than 
half the time, or 5 (almost always).
• Over the past month, how many times did 

you most typically get up to urinate from 
the time you went to bed until the time 
you got up in the morning? 

This question is scored from 0 (none) to 5 (5 
times or more).
• If you were to spend the rest of your life 

with your urinary condition the way it is 
now, how would you feel about that?

This question is scored as 0 (delighted), 1 
(pleased), 2 (mostly satisfi ed), 3 (mixed: 
equally satisfi ed and dissatisfi ed), 4 (mostly 
dissatisfi ed), 5 (unhappy), or 6 (terrible).
 A total score of 1 to 7 is categorized as 
mild, 8 to 19 moderate, and 20 to 35 severe. 

 The questionnaire can also be used to 
evaluate for disease progression and response 
to treatment over time. A change of 3 points 
is clinically signifi cant, as patients are unable 
to discern a difference below this threshold.9

Urinalysis
Urinalysis is recommended to assess for uri-
nary tract infection, hematuria, proteinuria, 
or glucosuria.

Fluid diary
A fl uid diary is useful for patients complaining 
of frequency or nocturia and can help quan-
tify the volume of fl uid intake, frequency of 
urination, and volumes voided. The patient 
should complete the diary over a 24-hour pe-
riod, recording the time and volume of fl uid 
intake and each void. This aids in diagnosing 
polyuria (> 3 L of urine output per 24 hours), 
nocturnal polyuria, and behavioral causes of 
symptoms, including excessive total fl uid in-
take or high evening fl uid intake contributing 
to nocturia.

Serum creatinine not recommended
Measuring serum creatinine is not recom-
mended in the initial BPH workup, as men 

BPH is just 
one of many 
possible causes 
of lower urinary 
tract symptoms

FIGURE 2. The dynamic component of benign prostatic 
hyperplasia. The bladder outlet and prostate are richly sup-
plied with alpha-1 receptors (their distribution represented 
by blue dots), which increase smooth muscle tone, promot-
ing obstruction to the fl ow of urine. Alpha-1 adrenergic 
blockers counteract this effect.
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with lower urinary tract symptoms are not at  
higher risk of renal failure than those without 
these symptoms.10

Prostate-specifi c antigen 
Prostate-specifi c antigen (PSA) is a glycoprotein 
primarily produced by prostatic luminal epithelial 
cells. It is most commonly discussed in the set-
ting of prostate cancer screening, but its utility 
extends to guiding the management of BPH. 
 PSA levels correlate with prostate volume 
and subsequent growth.11 In addition, the risks 
of developing acute urinary retention or needing 
surgical intervention rise with increasing PSA.12 
Among men in the Proscar Long-Term Effi cacy 
and Safety Study, the risk of acute urinary reten-
tion or BPH-related surgery after 4 years in the 
watchful-waiting arm was 7.8% in men with a 
PSA of 1.3 ng/dL or less, compared with 19.9% 
in men with a PSA greater than 3.2 ng/dL.11 
Therefore, men with BPH and an elevated PSA 
are at higher risk with watchful waiting and may 
be better served with medical therapy. 
 In addition, American Urological Asso-
ciation guidelines recommend measuring se-
rum PSA levels in men with a life expectancy 
greater than 10 years in whom the diagnosis of 
prostate cancer would alter management.10 

Urologic referral
If the initial evaluation reveals hematuria, 
recurrent urinary tract infection, a palpable 
bladder, abnormal fi ndings on digital rectal 

examination suggesting prostate cancer, or a 
history of or risk factors for urethral stricture 
or neurologic disease, the patient should be re-
ferred to a urologist for further evaluation (Ta-
ble 1).10 Other patients who should undergo 
urologic evaluation are those with persistent 
bothersome symptoms after basic manage-
ment and those who desire referral.

Adjunctive tests
Patients referred for urologic evaluation may 
require additional tests for diagnosis and to 
guide management. 
 Postvoid residual volume is easily mea-
sured with either abdominal ultrasonography 
or catheterization and is often included in the 
urologic evaluation of BPH. Patients vary con-
siderably in their residual volume, which cor-
relates poorly with BPH, symptom severity, or 
surgical success. However, those with a residual 
volume of more than 100 mL have a slightly 
higher rate of failure with watchful waiting.13 
Postvoid residual volume is not routinely mon-
itored in patients with a low residual volume 
unless there is a signifi cant change in urinary 
symptoms. Conversely, patients with a vol-
ume greater than 200 mL should be monitored 
closely for worsening urinary retention, espe-
cially if considering anticholinergic therapy. 
 There is no absolute threshold postvoid re-
sidual volume above which therapy is manda-
tory. Rather, the decision to intervene is based 
on symptom severity and whether sequelae of 
urinary retention (eg, incontinence, urinary 
tract infection, hematuria, hydronephrosis, 
renal dysfunction) are present.
 Urofl owmetry is a noninvasive test mea-
suring the urinary fl ow rate during voiding and 
is recommended during specialist evaluation 
of men with lower urinary tract symptoms and 
suspected BPH.10 Though a diminished urinary 
fl ow rate may be detected in men with blad-
der outlet obstruction from BPH, it cannot 
differentiate obstruction from detrusor under-
activity, both of which may result in reduced 
urinary fl ow. Urodynamic studies can help dif-
ferentiate between these two mechanisms of 
lower urinary tract symptoms. Urofl owmetry 
may be useful in selecting surgical candidates, 
as patients with a maximum urinary fl ow rate 
of 15 mL/second or greater have been shown to 
have lower rates of surgical success.14

International
Prostate
Symptom
Score:
1–7 = mild;
8–19 = moderate;
20–35 = severe

TABLE 1

Indications for urology referral

Hematuria

Recurrent urinary tract infection

Prior urologic surgery

Elevated prostate-specifi c antigen

Bladder stone

Abnormal digital rectal examination

Clinical suspicion of a neurologic cause

Urinary retention

History of urinary instrumentation or trauma

Lower urinary tract symptoms refractory to medical management

Desire for urologic evaluation
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 Urodynamic studies. If the diagnosis of 
bladder outlet obstruction remains in doubt, 
urodynamic studies can differentiate obstruc-
tion from detrusor underactivity. Urodynamic 
studies allow simultaneous measurement of 
urinary fl ow and detrusor pressure, differenti-
ating between obstruction (manifesting as di-
minished urinary fl ow with normal or elevated 
detrusor pressure) and detrusor underactivity 
(diminished urinary fl ow with diminished de-

trusor pressure). Nomograms15 and the easily 
calculated bladder outlet obstruction index16 
are simple tools used to differentiate these two 
causes of diminished urinary fl ow.
 Cystourethroscopy is not recommended 
for routine evaluation of BPH. Indications for 
cystourethroscopy include hematuria and the 
presence of a risk factor for urethral stricture 
disease such as urethritis, prior urethral instru-
mentation, or perineal trauma. Cystourethros-

  LUTS cause little 
  or no bother

  Reassurance, 
  annual follow-up

Bothersome LUTS

No polyuria

  Predominant  
  nocturia

  Polyuria
  present

Fluid diary

Reevaluate in 
6−12 weeks

Treatment fails to 
improve LUTS

Continue therapy 
Annual follow-up

Satisfactory 
improvement
in LUTS

Urology referral

Standard treatment
Behavioral modifi cation
Fluid intake modifi cation
Medical therapy

Recommended initial workup
Relevant medical history
Assessment of symptom severity
  and bother (IPSS)
Physical examination including 
  digital rectal examination
Urinalysis
Serum prostate-specifi c antigena

Fluid diary b

Complicated lower urinary tract 
symptoms (LUTS)
Abnormal digital rectal examination
Hematuria
Abnormal prostate-specifi c antigen level
Pain
Associated urinary tract infectionc

Palpable bladder, urinary retention
Neurologic disease

No nocturnal polyuria
Reduce fl uid intake
Goal urine output
  of 1 L per 24 hours

Nocturnal polyuria present
Evaluate for medical causes
  of nocturnal polyuria
Reduce evening fl uid intake d

a When life expectancy is > 10 years and if the diagnosis of prostate cancer can
 modify the management.
b When signifi cant nocturia is a predominant symptom.
c Assess and start treatment before referral.
d In practice, advise patients with symptoms to aim for a urine output of about
 1 L per 24 hours.

FIGURE 3. An algorithm for diagnosing and managing benign prostatic hyperplasia.
Reprinted from Abrams P, Chapple C, Khoury S, Roehrborn C, de la Rosette J; International Consultation on New Developments in Prostate Cancer and Prostate 

Diseases. Evaluation and treatment of lower urinary tract symptoms in older men. J Urol 2013; 189(suppl 1):S93–S101, copyright 2013, with permission from Elsevier. 
www.sciencedirect.com/science/journal/00225347.
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There is no 
absolute 
threshold 
residual volume 
above which 
therapy 
is mandatory

copy can also aid in surgical planning when 
intervention is considered.
 An algorithm for diagnostic workup and 
management of BPH and lower urinary tract 
symptoms is shown in Figure 3.17

 ■ MANAGEMENT STRATEGIES FOR BPH

While BPH is rarely life-threatening, it can 
signifi cantly detract from a patient’s quality of 
life. The goal of treatment is not only to al-
leviate bothersome symptoms, but also to pre-
vent disease progression and disease-related 
complications. 

BPH tends to progress
Understanding the natural history of BPH is 
imperative to appropriately counsel patients 
on management options, which include 
watchful waiting, behavioral modifi cation, 
pharmacologic therapy, and surgery.
 In a randomized trial,18 men with moder-
ately symptomatic BPH underwent either sur-
gery or, in the control group, watchful wait-
ing. At 5 years, the failure rate was 21% with 
watchful waiting vs 10% with surgery (P < 
.0004). (Failure was defi ned as a composite of 
death, repeated or intractable urinary reten-
tion, residual urine volume > 350 mL, devel-
opment of bladder calculus, new persistent 
incontinence requiring use of a pad or other 
incontinence device, symptom score in the 
severe range [> 24 at 1 visit or score of 21 or 
higher at two consecutive visits, with 27 being 
the maximum score], or a doubling of baseline 
serum creatinine.) In the watchful-waiting 
group, 36% of the men crossed over to surgery. 
Men with more bothersome symptoms at en-
rollment were at higher risk of progressing to 
surgery. 
 In a longitudinal study of men with BPH 
and mild symptoms (IPSS < 8), the risk of 
progression to moderate or severe symptoms 
(IPPS ≥ 8) was 31% at 4 years.19

 The Olmsted County Study of Urinary 
Symptoms and Health Status Among Men20 
found that the peak urinary fl ow rate decreased 
by a mean of 2.1% per year, declining faster in 
older men who had a lower peak fl ow at base-
line. In this cohort, the IPSS increased by a 
mean of 0.18 points per year, with a greater 
increase in older men.21 
 Though men managed with watchful 

waiting are at no higher risk of death or re-
nal failure than men managed surgically,17 
population-based studies have demonstrated 
an overall risk of acute urinary retention of 
6.8/1,000 person-years with watchful waiting. 
Older men with a larger prostate, higher symp-
tom score, and lower peak urinary fl ow rate are 
at higher risk of acute urinary retention and 
progression to needing BPH treatment.22,23

 There is evidence that patients progress-
ing to needing surgery after an initial period 
of watchful waiting have worse surgical out-
comes than men managed surgically at the on-
set.18 This observation must be considered in 
counseling and selecting patients for watchful 
waiting. Ideal candidates include patients who 
have mild or moderate symptoms that cause 
little bother.10 Patients electing watchful wait-
ing warrant annual follow-up including histo-
ry, physical examination, and symptom assess-
ment with the IPSS.

Behavioral modifi cation
Behavioral modifi cation should be incorpo-
rated into whichever management strategy a 
patient elects. Such modifi cations include:
• Reducing total or evening fl uid intake for 

patients with urinary frequency or nocturia. 
• Minimizing consumption of bladder irri-

tants such as alcohol and caffeine, which 
exacerbate storage symptoms. 

• Smoking cessation counseling. 
• For patients with lower extremity edema 

who complain of nocturia, using compres-
sion stockings or elevating their legs in 
the afternoon to mobilize lower extremity 
edema and promote diuresis before going 
to sleep. If these measures fail, initiating 
or increasing the dose of a diuretic should 
be considered. Patients on diuretic therapy 
with nocturnal lower urinary tract symp-
toms should be instructed to take diuret-
ics in the morning and early afternoon to 
avoid diuresis just before bed.

 ■ MEDICAL MANAGEMENT

Drugs for BPH include alpha-adrenergic 
blockers, 5-alpha reductase inhibitors, anti-
cholinergics, beta-3 agonists, and phosphodi-
esterase-5 inhibitors. Costs of selected agents 
in these classes are listed in Table 2. 
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Alpha-adrenergic receptor blockers
Alpha-adrenergic receptors are found through-
out the body and modulate smooth muscle 
tone.24 The alpha-1a receptor is the predomi-
nant subtype found in the bladder neck and 
prostate25 (Figure 2) and is a target of therapy. 
By antagonizing the alpha-1a receptor, alpha-
blockers relax the smooth muscle in the pros-
tate and bladder neck, reduce bladder outlet 
resistance, and improve urinary fl ow.26

 In clinical trials in BPH, alpha-blockers 
improved the symptom score by 30% to 
45% and increased the peak urinary flow 
rate by 15% to 30% from baseline values.27 
These agents have a rapid onset (within a 
few days) and result in significant symptom 
improvement. They are all about the same 
in efficacy (Table 3),28–36 with no strong ev-
idence that any one of them is superior to 
another; thus, decisions about which agent 
to use must consider differences in receptor 
subtype specificity, adverse-effect profile, 
and tolerability. 
 In the Medical Therapy of Prostatic Symp-
toms (MTOPS) trial,37 men randomized to the 
alpha-blocker doxazosin had a 39% lower risk 

of BPH progression than with placebo, largely 
due to symptom score reduction. However, 
doxazosin failed to reduce the risk of progress-
ing to acute urinary retention or surgical in-
tervention. Though rapidly effective in reduc-
ing symptoms, alpha-blocker monotherapy 
may not be the best option in men at higher 
risk of BPH progression, as discussed below.
 Before starting this therapy, patients must 
be counseled about common side effects such 
as dizziness, fatigue, peripheral edema, ortho-
static hypotension, and ejaculatory dysfunc-
tion. The incidence of adverse effects varies 
among  agents (Table 4).28–30,34,35,38,39

 To maximize effi cacy of alpha-blocker 
therapy, it is imperative to understand dosing 
variations among agents. 
 Alpha-blockers are classifi ed as uroselective 
or non-uroselective based on alpha-1a recep-
tor subtype specifi city. The non-uroselective 
alpha-blockers doxazosin and terazosin need 
to be titrated because the higher the dose the 
greater the effi cacy, but also the greater the 
blood pressure-lowering effect and other side 
effects.25 Though non-uroselective, alfuzosin 
does not affect blood pressure and does not 

TABLE 2

Suggested wholesale price of selected drugs for benign prostatic hypertrophy

Drug class Drug
Brand 
name

Dosage form 
and strength Package size

Brand name 
SWP

Generic 
SWP

Alpha-blockers Alfuzosin Uroxatral 10-mg capsules (ER) 100 capsules NA $421.78

Doxazosin Cardura 1-mg tablets 100 tablets NA $134.86

Silodosin Rapafl o 4-mg capsules (ER) 30 capsules $249.47 NA

Tamsulosin Flomax 0.4-mg capsules 100 capsules NA $421.36

Terazosin Hytrin 1-mg capsules 100 capsules NA $160.50

5-Alpha reductase 
inhibitors

Dutasteride Avodart 0.5-mg capsules 30 capsules $201.70 $181.53

Finasteride Proscar 5-mg tablets 100 tablets $558.65 $313.07

Phosphodiesterase-5 
inhibitor

Tadalafi l Cialis 2.5-mg tablets 30 tablets $281.74 NA

Anticholinergic Oxybutynin Ditropan 5-mg tablets 100 tablets N/A $76.03

Beta-3 agonist Mirabegron Myrbetriq 25-mg tablets (ER) 90 tablets $1,068.28 NA

ER = extended-release; SWP = suggested wholesale price, as listed in Amerisource Bergen
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require dose titration. Similarly, the uroselec-
tive alpha-blockers tamsulosin and silodosin 
can be initiated at a therapeutic dose.
 Terazosin, a non-uroselective agent, can 
lower blood pressure and often causes dizzi-
ness. It should be started at 2 mg and titrated 
to side effects, effi cacy, or maximum therapeu-
tic dose (10 mg daily).28

 Doxazosin has a high, dose-related inci-
dence of dizziness (up to 20%) and must be 
titrated, starting at 1 mg to a maximum 8 mg.30 
 Alfuzosin, tamsulosin, and silodosin do 
not require titration and can be initiated at 
the therapeutic doses listed in Table 3. Of 
note, obese patients often require 0.8 mg tam-
sulosin for maximum effi cacy due to a higher 
volume of distribution.
 Before initiating an alpha-blocker, a physi-
cian must determine whether a patient plans 
to undergo cataract surgery, as the use of al-
pha-blockers is associated with intraoperative 
fl oppy iris syndrome. This condition is marked 
by poor intraoperative pupil dilation, increas-
ing the risk of surgical complications.40 It is 
unclear whether discontinuing alpha-blockers 
before cataract surgery reduces the risk of in-
traoperative fl oppy iris syndrome. As such, 
alpha-blocker therapy should be delayed in 
patients planning to undergo cataract surgery.

5-Alpha reductase inhibitors 
Prostate growth is androgen-dependent and 
mediated predominantly by dihydrotestos-

terone, which is generated from testosterone 
by the action of 5-alpha reductase. There are 
two 5-alpha reductase isoenzymes: type 1, ex-
pressed in the liver and skin, and type 2, ex-
pressed primarily in the prostate. 
 There are also two 5-alpha reductase in-
hibitors: dutasteride and fi nasteride. Dutaste-
ride inhibits both isoenzymes, while fi naste-
ride is selective for type 2. By inhibiting both 
isoenzymes, dutasteride reduces the serum 
dihydrotestosterone concentration more than 
fi nasteride does (by 95% vs 70%), and also re-
duces the intraprostatic dihydrotestosterone 
concentration more (by 94% vs 80%).41–43 
Both agents induce apoptosis of prostatic stro-
ma, with a resultant 20% to 25% mean reduc-
tion in prostate volume.41,42 
 Finasteride and dutasteride are believed to 
mitigate the static obstructive component of 
BPH, with similar improvements in urinary 
fl ow rate (1.6–2.2 mL/sec) and symptom score 
(–2.7 to – 4.5 points) in men with an enlarged 
prostate.41,42 Indeed, data from the MTOPS 
trial showed that men with a prostate volume 
of 30 grams or greater or a PSA level of 1.5 
ng/mL or greater are most likely to benefi t 
from 5-alpha reductase inhibitors.37 Maximum 
symptomatic improvement is seen after 3 to 6 
months of 5-alpha reductase inhibitor therapy.
 In addition to improving urinary fl ow and 
lower urinary tract symptoms, fi nasteride has 
been shown to reduce the risk of disease pro-

In the Olmsted 
County study, 
symptom scores 
increased by 
a mean of 
0.18 points 
per year

TABLE 3

Alpha-blockers for benign prostatic hyperplasia

Drug
Titration 
required?a

Dose range 
(mg)

Difference in peak 
urinary fl ow b 
(mL/sec)

Difference 
in IPSSb

Terazosin28,29 Yes 2–10 +0.6 to +1.9 –1.0 to –4.0

Doxazosin30,31 Yes 1–8 +1.4 to +3.5 –2.1 to –4.7

Alfuzosin32,33 No c 10 +0.9 to +1.8 –1.0 to –2.0

Tamsulosin34,35 No 0.4–0.8 +0.6 to +2.6 –1.3 to –3.2

Silodosin36 No 4–8 +0.8 to +1.4 –2.3 to –3.0
a Titrated to effect and tolerability.
b Compared with placebo.
c For extended-release formulation.
IPSS = International Prostate Symptom Score8
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gression in men with prostates greater than 
30 grams.44 Compared with placebo, these 
drugs signifi cantly reduce the risk of devel-
oping acute urinary retention or requiring 
BPH-related surgery, a benefi t not seen with 
alpha-blockers.37 To estimate prostate vol-
ume, most practitioners rely on digital rec-
tal examination. Though less precise than 
transrectal ultrasonography, digital rectal ex-
amination can identify men with signifi cant 
prostatic enlargement likely to benefi t from 
this therapy. 
 Before starting 5-alpha reductase inhibitor 
therapy, patients should be counseled about 
common adverse effects such as erectile dys-
function (occurring in 5%–8%), decreased li-
bido (5%), ejaculatory dysfunction (1%–5%), 
and gynecomastia (1%).

Combination therapy
The MTOPS trial37 randomized patients to 
receive doxazosin, fi nasteride, both, or place-
bo. The combination of doxazosin (an alpha-
blocker) and fi nasteride (a 5-alpha reductase 
inhibitor) reduced the risk of disease progres-
sion to a greater extent than doxazosin or fi n-
asteride alone. It also reduced the IPSS more 
and increased the peak urinary fl ow rate more. 
Similar results have been seen with the com-
bination of dutasteride and tamsulosin.45

 Given its superior effi cacy and benefi ts in 
preventing disease progression, combination 
therapy should be considered for men with 
an enlarged prostate and moderate to severe 
lower urinary tract symptoms.

Anticholinergic agents
Anticholinergic agents block muscarinic re-
ceptors within the detrusor muscle, resulting 
in relaxation. They are used in the treatment 
of overactive bladder for symptoms of urinary 
urgency, frequency, and urge incontinence. 
 Anticholinergics were historically con-
traindicated in men with BPH because of 
concern about urinary retention. However, 
in men with a postvoid residual volume less 
than 200 mL, anticholinergics do not increase 
the risk of urinary retention.46 Further, greater 
symptom improvement has been demon-
strated with the addition of anticholinergics 
to alpha-blocker therapy for men with BPH, 
irritative lower urinary tract symptoms, and a 
low postvoid residual volume.47

Beta-3 agonists
Anticholinergic side effects often limit the 
use of anticholinergic agents. An alternative 
in such instances is the beta-3 agonist mira-
begron. By activating beta-3 adrenergic recep-
tors in the bladder wall, mirabegron promotes 
detrusor relaxation and inhibits detrusor over-
activity.48 Mirabegron does not have anticho-
linergic side effects and is generally well toler-
ated, though poorly controlled hypertension is 
a contraindication to its use.

Phosphodiesterase-5 inhibitors
Phosphodiesterase-5 (PDE5) inhibitors are a 
mainstay in the treatment of erectile dysfunc-
tion. These agents act within penile corporal 
smooth muscle cells and antagonize PDE5, 
resulting in cyclic guanosine monophosphate 

Before starting 
the patient on a 
5-alpha reductase 
inhibitor, 
counsel him 
about sexual 
dysfunction and 
gynecomastia

TABLE 4

Absolute increase in incidence of the most common adverse effects
of alpha-blockers compared with placebo

Adverse effect Terazosin28,29 Doxazosin30 Alfuzosin38 Tamsulosin34,35 Silodosin39

Dizziness 5.9% 15%–20% 2% 5% 0.6–2.1%

Fatigue 4.6% 8%–10% — 2–3% —

Peripheral 
edema

3.1% — — — —

Orthostatic 
hypotension

1.4% 8% 0.7% — 1.1%

Ejaculatory
dysfunction

1.2% — — 6%–11% 22%–27%
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TABLE 5

Surgical treatments for benign prostatic hyperplasia 

Transurethral 
resection 
of prostate (TURP)

Transurethral 
microwave therapy 

Photovaporization 
of prostate Simple prostatectomy

Technique 
description

Endoscopic resection 
of the prostate under 
direct visualization using 
monopolar or bipolar 
loop electrocautery

Ablation of the prostate 
using a specialized 
catheter with a micro-
wave antenna

Endoscopic vaporization 
of the prostate using 
high-powered laser 
energy

Surgical removal of pros-
tatic tissue using an open, 
laparoscopic, or robotic 
approach

Anesthesia Spinal or general Local Spinal or general Spinal or general

Typical 
postoperative 
catheterization

24–48 hours 
(longer if hematuria)

Several days < 24 hours Several days

Common 
complications

Retrograde ejaculation

Blood loss anemia

Urinary tract infection

Urinary retention

Bladder neck contracture

Urinary retention

Urinary tract infection

Retrograde ejaculation

Irritative urinary symptoms

Hematuria

Urinary tract infection

Hematuria

Blood loss anemia

Urinary tract infection

Advantages Gold standard

Mean 70% reduction in 
International Prostate 
Symptom Score (IPSS) 
and mean 12-mL/sec 
improvement in peak 
urinary fl ow 1 year after 
surgery

Offi ce procedure

Same-day discharge

Safe to perform while on 
antiplatelet therapy

Can typically remove 
catheter and discharge 
home on day of surgery

Similar improvement in 
peak urinary fl ow and 
IPSS relative to TURP

Excellent option for men 
with prostates > 75 g

Allows concurrent treat-
ment of bladder diver-
ticula or stones

Reduced morbidity with 
robotic approach

Similar improvement in 
peak urinary fl ow and 
IPSS relative to TURP

Disadvantages Higher risk of hematu-
ria than other surgical 
options

Often requires postop-
erative hospitalization

Less durable results, 
high rate of retreatment

Less symptom improve-
ment than with other 
surgical therapies

Higher incidence of 
urinary retention
requiring prolonged 
catheterization

Not available in all
urology practices

Requires long operative 
time for large prostate 
volumes 

More invasive procedure 
with longer convalescence

Urologists experienced in 
this procedure not avail-
able in all practices

High rate of blood transfu-
sion (lower risk with 
robotic approach)

Requires postoperative 
hospitalization

Information from reference 50.
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accumulation and smooth muscle relaxation. 
PDE5 is also found within the prostate and 
its inhibition is believed to reduce prostatic 
smooth muscle tone. Randomized studies have 
demonstrated signifi cant improvement in lower 
urinary tract symptoms with PDE5 inhibitors, 
with an average 2-point IPSS improvement on 
a PDE5 inhibitor compared with placebo.49

 Tadalafi l is the only drug of this class ap-
proved by the FDA for the treatment of lower 
urinary tract symptoms, though other agents 
have demonstrated similar effi cacy.
  Dual therapy with a PDE5 inhibitor and 
an alpha-blocker has greater effi cacy than ei-
ther monotherapy alone; however, caution 
must be exercised as these agents are titrated 
to avoid symptomatic hypotension. Lower uri-
nary tract symptoms and sexual dysfunction 
often coexist; PDE5 inhibitors are appropriate 
in the management of such cases.

 ■ SURGERY FOR BPH

Even with effective medical therapy, the 
disease will progress in some men. In the 

MTOPS trial,37 the 4-year incidence of 
disease progression was 10% for men on 
alpha-blocker or 5-alpha reductase inhibi-
tor monotherapy and 5% for men on com-
bination therapy; from 1% to 3% of those in 
the various treatment groups needed surgery. 
With this in mind, patients whose symptoms 
do not improve with medical therapy, whose 
symptoms progress, or who simply are inter-
ested in surgery should be referred for uro-
logic evaluation.
 A number of effective surgical therapies are 
available for men with BPH (Table 5), pro-
viding excellent 1-year outcomes including a 
mean 70% reduction in IPSS and a mean 12 
mL/sec improvement in peak urinary fl ow.50 
Given the effi cacy of surgical therapy, men 
who do not improve with medical therapy 
who demonstrate any of the fi ndings outlined 
in Table 1 warrant urologic evaluation. ■
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