Review Article

Medical Therapy of Benign Prostatic
Hyperplasia: A Review
Maskey P*
*Assoc. Prof, Urology Unit, Department of Surgery, Patan Academy of Health Sciences, Patan Hospital,

ABSTRACT:
Medical treatment of benign prostatic hyperplasia (BPH) has conventionally been based on alpha blockers and
5-alpha reductase inhibitors. There has been a paradigm shift in this concept with the introduction of other
agents. The treatment of BPH should be based not only on the size of prostate and severity of symptoms, but
also on the type of symptoms (predominant storage versus obstructive), probability of progression, and the
presence or absence of sexual dysfunction
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INTRODUCTION
Benign prostatic Hyperplasia (BPH) is a common cause
of lower urinary tract symptoms (LUTS) in ageing
males. These symptoms can be bothersome, and
can affect the quality of life (QOL) of an individual
patient. The symptoms can arise during the storage
phase or the voiding phase of micturition cycle (giving
rise to storage LUTS or voiding LUTS), and even after
micturition 1. An individual patient can have varying
degrees of storage or voiding symptoms, or an overlap
of both these symptoms 2. Moreover, LUTS associated
with BPH is often accompanied by sexual dysfunction,
including erectile dysfunction and ejaculatory
problems 3.
The primary aim of treatment of patients with BPHis
relief of symptoms and improvement of QOL.After the
USFDA approved medical therapy for BPH in 1990s,
there has been a paradigm shift from surgical (which
was previously the gold standard) to medical therapy 4.
This is because medical therapy is effective in relieving
symptoms and preventing disease progression, and
also because surgery is not 100% successful and can
be associated with significant morbidity. It is also to be
noted that many patients with BPH, especially those
with mild symptoms can be managed with watchful
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waiting, and in one study 65% of men managed with
watchful waiting were still satisfied at 5 years followup 5.
The question that arises next is whom should we offer
medical treatment? Medical treatment should be
offered to men who have bothersome LUTS affecting
their quality of life, and to those individuals who show
a lifelong commitment to medical treatment, as BPH
is often a chronic condition requiring ongoing medical
care 6. Medical treatment should not be prescribed to
individuals with complications of BPH, such as refractory
acute urinary retention, chronic high-pressure
urinary retention, recurrent urinary tract infections,
recurrent gross haematuria, renal dysfunction and
stone formation: these patients should be surgically
managed. The European Association of Urology (EAU)
guideline recommends medical treatment for men
with moderate to severe LUTS 7.
Several classes of drugs and their combination are
used in the treatment of BPH. These include:
α-receptor antagonists
5α-reductase antagonists (5ARIs)
Antimuscarinics
Phosphodiestarase type 5 inhibitors (PDE5I)
β-3 adrenergic agonist
αreceptor antagonists
Alpha receptor antagonists
The α-receptor antagonists are the mainstay of
medical treatment of BPH. Caine et al. were the first to
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demonstrate in 1975 that prostatic tissue contraction
was inhibited by phenoxybenzamine, a non-selective
antagonist of α1 and α2 adrenoceptors8. Prazosin
was the first α-1 selective antagonist shown to have
beneficial effect in BPH. However, its use did not
become popular because of dosing issues and adverse
effects on blood pressure9.
The α-1 adrenoceptors are of three types: α-1a,
α-1b and α-1c 10. The α-1a is the predominat subtype
found in the human prostate, is localized to prostatic
stroma and mediates prostatic contraction 10. The α-1a
receptors are also present in bladder neck, seminal
vesicles and the vas deferens, hence the ejaculatory
side-effects with the use of selective α-1a blockers.
The α-1b receptors are present mainly in blood vessels
and the α-1d receptors in bladder, nasal passages and
the spinal cord, accounting for orthostatic hypotension
and nasal stuffiness being more common with less
α-1a selective antagonists.
The long-acting α-1 selective antagonists, commonly
used in BPH, include terazosin, doxazosin, tamsulosin
and alfuzosin SR (sustained release).
Terazosin has a half-life of 12 hours, and is given once
daily. It requires dose titration. The improvements in
symptom score and peak flow rate (PFR) are dosedependent11. The HYCAT study showed that the benefit
of terazocin achieved in tertiary level centers could be
achieved in community centers as well12. In clinical
practice, terazosin is started at 1mg dose to avoid the
first-dose effect, and dose is increased (upto 10 mg)
according to the clinical response.
Doxazosin is another long acting drug with a half-life
of 22 hours. It also requires dose titration. Multiple
placebo-controlled RCTs demonstrated a dosedependent statistically significant improvement in
symptom score and PFR over placebo with 2mg, 4mg
and 8mg of doxazosin13,14. Like terazosin, it is started at
1mg to avoid the first dose effect.
Both doxazosin and terazosin produce statistically
significant drop in blood pressure in hypertensive
men. A similar effect is not seen in normotensive men,
and in men with medically controlled hypertension
15,16
. As hypertension is common in the age group
of men who have symptomatic BPH, it would seem
tempting to treat both conditions with a common
drug. However the ALLHAT study demonstrated that
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doxazosin used as a first line agent for the treatment
of hypertension resulted in increased incidence of
congestive cardiac failure 17. Hence it is suggested that
concomitant hypertension and BPH should be treated
independently with the best available drugs.
Tamsulosin is one of the most commonly used α-1
antagonist. It has 10 times more selectivity for α-1a
versus α-1b, and no selectivity for α-1a versus α-1d
18
. It doesn’t require dose titration. A 0.4 mg dose has
been shown to be more efficacious with equivalent
side effects compared to a 0.2mg dose, and a 0.4
mg dose also shows equivalent efficacy but less side
effects than a 0.8mg dose19, 20. Unlike terazosin and
doxazosin, it doesn’t cause a clinically significant drop
in blood pressure even in hypertensive men. However
studies from Asia suggest that a 0.2mg dose can be
effectively used as a starting dose, and the dose could
be increased to 0.4 mg if required 21,22,23.
Alfuzosin is another commonly used drug, and is
classified as a non-specific α-1 antagonist. Currently,
sustained release formulation of 10mg is used on
a once-daily basis. The ALFUS study showed that
alfuzosin produces a significant improvement over
placebo in symptom score and PFR and the incidence
of dizziness, asthenia and ejaculatory dysfunction was
low24. The ALTESS study showed that alfuzosin given for
2 years significantly reduced clinical progression, but
this was mainly because of reduction in progression of
LUTS rather than reduction in the risk of AUR or BPHrelated surgery25.
Silodosin is the latest α-blocker showing 162 times
more selectivity for α-1a versus α-1b, and 50 times
more selectivity for α-1a versus α-1d receptors26.
A large RCT showed that 8mg/day silodosin and
0.4mg tamsulosin were comparable in symptom
score reduction over placebo27. A post-hoc analysis
of this study showed that silodosin was superior to
tamsulosin in improvingnocturia28. It also shows
excellent cardiac safety profile, and doesn’t cause a
meaningful prolongation of QTc interval 29. However
the incidence of anejaculation was higher in the
silodosin group 29. Silodosin is thus a preferred alpha
antagonist in patients with cardiac problems, and in
patients with nocturia as the predominant symptom.
The latest addition to the list of α-blockers is Naftopidil.
It shows 3 times affinity for α-1d versus α-1a30. It is
used in dosages of 50mg and 75mg. Kojima et al.
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demonstrated that the dominant expression of alpha
1 receptor subtype varied among individuals, and that
tamsulosin and naftopidil were more effective in those
with dominant expression of alpha 1a and alpha 1d
receptor subtype, respectively31. It is more efficacious
in patients with predominantly storage LUTS32,33
In general, α-blockers reduce symptom score (IPSS) by
30%-45%, and increase PFR by 15%-30% 34. However,
most of the studies also show a placebo response of
10%-30% IPSS reduction, and 5%-15% PFR reduction 36.
These improvement are dose dependent, i.e, greater
the dose, greater the improvement in IPSS and PFR,
but at a cost of increased side-effects. The time to
near-maximum improvement in flow-rate is 2-6 hours
for silodosin and 8 hours for tamsulosin, whereas for
other alpha blockers it is 2-4 weeks36,35,36. However,
near-maximum improvement in voiding symptoms
usually requires 1-3 months.
Alpha-blockers can be used as long as it is effective in
reducing LUTS. Tolerance or tachyphylaxis to alphablockers has not been reported37.
Alpha blockers are also used prior to trial without
catheter for acute urinary retention due to BEP. They,
however, do not reduce size of prostate or the level of
PSA, nor do they reduce the risk of AUR or need for
surgery7.
Common side effects include dizziness, asthenia and
postural hypotension, which are highest with terazosin
and doxazosin (15%-30%)36. These vasodilatory
side effects occur more with alfuzosin than with
tamsulosin, particularly in the elderly and in patients
with cardiovascular comorbidity or comedication38.
Hence, it is appropriate to take these medicines after
meals, and not in an empty stomach. Nasal congestion
has been reported with tamsulosin and silodosin,
but not with other agents. The so-called retrograde
ejaculation associated with alpha blocker use is
actually not retrograde ejaculation but anemission,
and has been better described as abnormal
ejaculation. As mentioned previously, the incidence
of abnormal ejaculation is the highest with silodosin
(14-30%) followed by tamsulosin (4-11%)29,36. Inspite of
this, alpha blockers do cause a slight improvement in
overall sexual function40.
Intraoperative floppy iris syndrome which consists
of a triad of progressive miosis, billowing and flaccid

iris, and iris prolapse through surgical incision during
cataract surgery, is seen mainly in patients with
tamsulosin use, but can occur in patients taking other
alpha blockers39. This fact has to be kept in mind before
initiating alpha blockers in a patient with cataract.
5-alpha reductase inhibitors (5ARIs)
The 5ARIs inhibit the conversion of testosterone to
dihydrotestosterone, the hormone which is required
for prostatic growth. Finasteride inhibits type II
5-alpha reductase and reduces the conversion by
70%. Dutasteride inhibits both type I and type II
5-alpha reductase, and reduces the conversion by
95%7. However, direct comparison between these two
drugs has shown no difference in clinical efficacy and
prostate volume reduction40.
The PLESS study compared 5mg finasteride versus
placebo41. The mean baseline prostate volume was
55cc. The mean reduction in symptom score and PFR
was 3.3 and 1.9 respectively for finasteride, versus
1.3 and 0.2 for placebo. Finasteride reduced the
need for surgery by 55% and the risk of acute urinary
retention (AUR) by 57%. Prostate size was reduced by
32%. The best resultswere seen in men with a PSA of
>1.4 and prostate volume >41cc42. These effects begin
within several weeks but become noticeable after 6-9
months43.
In comparison to finasteride, dutasteride seems to be
effective even for prostates >30cc.43,44
The 5ARIs lower serum PSA by 50% after 6-12
months45, hence if the 6-month PSA has not decreased
to 50% of pretreatment PSA, a biopsy should be
considered. 5ARIs are also used to prevent recurrent
gross hematuria secondary to BPH, and to reduce postprostatectomy bleeding46,47.
Adverse events associated with the use of 5ARIs
include sexual related events to the tune of 10%,
including decreased libido, erectile dysfunction and
ejaculatory dysfunction48. Gynecomastia and breast
tenderness are also encountered.
Combination of alpha blockers and 5ARIs
One of the important manipulations in the medical
management of BPH is the combined use of alpha
blockers and 5ARIs, based on the premise that the
combination addresses both the static and the
dynamic components of BPH-induced bladder outlet
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obstruction (BOO). Initial studies, the Veterans Affairs
Cooperative Study, and the European PREDICT Study
showed that the combination treatment was no better
than alpha blocker monotherapy49,50. However, two
large multicentric studies showed the combination
treatment to be beneficial.
The MTOPS study was designed to study the role of
combination treatment on disease progression, rather
than on symptom score alone 51. A total of 3047 men
with prostates of all size and PSA <10ng/ml were
studied for a period of 4.5 years. Disease progression
was defined as any one of the following: 4-point
increase in symptom score, an episode of AUR, 50%
rise in serum creatinine, two or more episodes of UTI in
1 year, urosepsis due to BOO or socially unacceptable
incontinence. Both finasteride and doxazosin produced
a siginificant reduction in the risk of progression
versus placebo (34% and 39%, respectively), but the
risk reduction produced by combination of these two
drugs was siginificantly more than either monotherapy
or placebo (67%). Likewise, the risks of AUR and risk
of surgery were significantly reduced by finasteride
monotherapy and comination, but not by doxazosin
monotherapy. The combination therapy also caused
a significant improvement in symptom score and PFR
over monotherapy. The number needed to treat (NNT)
to prevent a case of progression was 15 for finasteride,
13.7 for doxazosin and 8.4 for combination. When
patients with a PSA >4ng/ml were taken, the NNT was
4.7 for combination, and in those with prostate volume
>40 cc, the NNT was 4.9, indicating that comination
was a much more economically better option in
patients with larger prostates.
The CombAT study compared dutasteride and
tamsulosin monotherapy with combination in 4844
men for 4 years 52,53. Compared to MTOPS study,
this study was a company (which manufactured
dutasteride) sponsored trial and recruited men who
were more likely to progress i.e, men with PSA ≥1.5,
prostate volume >30cc and IPSS ≥12. Also, compared
to MTOPS, there was no placebo arm in this study.
The mean prostate volume was 55cc (versus 36.3 in
MTOPS). Combination therapy reduced the risk of
AUR or BPH-related surgery by 20% over dutasteride
and 66% over tamsulosin monotherapy. Similarly,
combination reduced clinical progression by 31% over
dutasteride and 44% over tamsulosin monotherapy.
The combination caused significant improvement
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in IPSS over dutasteride from month 3, and over
tamsulosin from month 9.
A systematic review of combination therapy showed
that it is more effective in larger volume prostates54.
The American Urological Association (AUA) and
EAU guidelines recommend combination therapy in
patients with higher risk of progression i.e, patients
with prostate >40cc, higher PSA and advanced age7,55.
The two large trials, MTOPS and CombAT, do not
state when one should switch from monotherapy to
combination therapy. In general, combination therapy
is initiated when patients are severely symptomatic or
risk of progression is high.

Withdrawal of alpha blockers from
combination
One of the disadvantages of combination treatment
is the increased cost and increased incidence of sideeffects. It is obvious that withdrawal of one of the
agents would lead to a reduction in the cost and sideeffects. Withdrawal of alpha blockers is based on the
premise that alpha blockers cause initial reduction in
symptoms, and 5ARIs maintain this improvement in
symptoms by causing reduction in prostate volume
over long term.
The SMART 1 trial showed that when tamsulosin was
withdrawn from combination treatment, only 16% of
those with IPSS <20 had worsening of symptoms, vs
42% of those with IIPSS ≥2056.
The PROACT showed that after 9 months of combination
therapy, alpha blockers can be safely withdrawn
and control of symptoms can be maintained with
finasteride alone for at least 9 months 57. Another study
by Baldwin et.al showed that withdrawal of doxazocin
after a combination treatment with finasteride for
9-12 months resulted in more than 80% of patients
experiencing no significant symptom deterioration 58.
Thus it can be seen that alpha blocker withdrawal after
6-12 months of combination therapy will be tolerated
by many patients. Patients with severe symptoms
(IPSS ≥20) should be treated with a longer duration of
combination therapy.

Antimuscarinics
The administration of antimuscarinics in patients with
BPH was traditionally contraindicated because of the
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fear of precipitating acute urinary retention. However,
it has now been shown that antimuscarinics can be
safely used in most men with BPH. Rationale for the
use of antimuscarinics include the fact that M2 and M3
receptors are present in abundance in urinary bladder,
and mediate the detrusor overactivity present in 45%50% of men with BOO due to BPH, and in upto 90% of
men with more severe BOO 59. Moreover, storage LUTS
are regarded as more bothersome to the patient than
voiding LUTS, and alpha blockers may not sufficiently
treat storage LUTS.
Most of the studies on antimuscarinic use in BPH have
been of short duration (12 weeks), include men with
overactive bladder symptoms (increased frequency
and urgency, with or without urgency incontinence),
and exclude men with a post-void residual urine (PVR)
of >150-200cc.
More often, antimuscarinics are used in combination
with alpha blockers in those with persistent overactive
bladder (OAB) symptoms despite alpha blocker
treatment.
In the TIMES study, combination of tolterodine and
tamsulosin caused significant reduction in urgency
episodes, frequency, nocturia episodes and IPSS,
compared to placebo, and there was no difference in
the incidence of AUR.60
In the SATURN study, combination of TOCAS (tamsulosin
oral controlled absorption system) and solifenacin
caused a significant reduction in IPSS storage subscore
versus TOCAS alone, though a significant reduction in
IPSS was not achieved61. PVR increased with increasing
dose of solifenacin, but the incidence of AUR was low
irrespective of the dose of solifenacin.
In NEPTUNE trial, fixed-dose combinations of
solifenacin(6mg or 9mg) and TOCAS produced
significant IPSS reduction, and improvement in
total urgency frequency score over placebo62. The
combinations also improved quality of life measures,
and were well tolerated with low incidence of AUR (only
1 patient in 6mg group and 3 patients in 9 mg group).
The NEPTUNE II study showed that the combination
caused further improvement in symptoms at week 16,
which was maintained for 52 weeks63.
Commonly reported adverse effects include dry mouth
(10-20%) and constipation (2-5%). The incidence of

urinary retention reported in most of the studies is
low. However, one should keep in mind that the risk of
AUR increases with the duration of follow-up, and the
short duration of the above studies may not capture
the true effect of antimuscarinics in promoting AUR.
To conclude, antimuscarinics may be used as an adjunt
to alpha blockers in those with residual bothersome
storage symptoms, and are to be avoided in men with
a PVR of >200cc.

Phosphodiesterase type 5 inhibitors
(PDE5I)
The PDE5I inhibits phosphodiesterase type 5 thereby
elevating the level of cGMP, which mediates smooth
muscle relaxation. The observation that erectile
dysfunction (ED) is common in the age group of men
who have BPH forms the basis for the use of PDE5I
in BPH. Rationale for their use include improved
oxygenation of lower urinary tract, smooth muscle
relaxation, negative regulation of proliferation and
transdifferentiation of lower urinary tract stroma,
reduction of bladder afferent nerve activity, and downregulation of prostatic inflammation 64,65. The most
common drug used is tadalafil.
A dose-ranging study showed that compared to
placebo, tadalafil 5mg/day produced equivalent
reduction in IPSS compared to higher doses but with
less side effects (back pain, myalgia) 66.
In an RCT,tadalafil 5mg group had improved QOL and
significant improvement in IPSS over placebo, but PFR
remained unaltered 67. Such beneficial effects were
maintained for upto 1 year in an open-label extension
study 68.
Is the beneficial effect of tadalafil on LUTS a result of
direct effect on lower urinary tract, or is it indirect,
mediated through erectile dysfunction symptom
improvement? The post hoc analysis by Brock GB et al.
showed that only 7.5% improvement in IPSS could be
explained by improvement in IIEF 69.
How does PDE5Is compare with tamsulosin? In an
RCT comparing tadalafil 5mg vs tamsulosin 0.4mg vs
placebo, both tadalafil and tamsulosin monotherapy
produced significant improvement in IPSS (-2.1 and
-1.5), and BPH impact index, over placebo 70. The PFR
also increased significantly for both tamsulosin and
tadalafil over placebo (2.2 and 2.5).
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A meta-analysis done by Gacci et.al showed that PDE5I
monotherapy caused significant improvement in IIEF
(+5.5) and IPSS (-2.8) vs placebo, but no improvement
was seen in PFR. The combination of PDE5I and alpha
blocker, however, caused significant improvement in
all three parameters versus alpha blockers alone (IIEF
+3.6, IPSS -1.8, PFR +1.5)71.
Another randomized trial showed that coadministration of tadalafil and finasteride provides
early improvement in lower urinary tract symptoms
versus placebo72.
β3-adrenoceptor agonists
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