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Pharmacotherapy of Benign Prostatic Hyperplasia 
 

Prabhav T, L Bairy 
 

 

Abstract 
Men who have benign prostatic hyperplasia (BPH) with symptoms usually need some kind of treatment at some 

time. Despite many advances in the pharmacotherapy of BPH, the surgery remains the treatment of choice. The 

pathogenesis of BPH remains obscure even though some speculations are made. Although the need for treatment is not 

usually urgent, doctors generally advise going ahead with treatment once the problems become bothersome or present a 
health risk. There are different modalities of treatment available to manage BPH and the choice depends on the facilities 

available in a particular centre. (JPBS 2009;Volume 22 No.2:6-11) 
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enign Prostatic Hyperplasia (BPH) is the fourth 

most commonly diagnosed disorder in elderly men 

and is the most common cause of lower urinary tract 

symptoms in the same age group. The prevalence of 

histologically identifiable BPH for 60 year old males is 

greater than 50% and reaches approximately 90% by the 

age 85.1  It is characterized by increase in the size of the 

gland due to increase in the total number of stromal as 

well as epithelial cells and clinically manifests as 
urinary frequency, urgency, intermittent stream , 

nocturia , hesitancy , straining etc. ,  causing significant 

impairment of day to day functioning and quality of 

life.2  The treatment of BPH is a significant public 

health issue, as a large number of men will be exposed 

to the morbidity associated with BPH and its various 

treatment modalities. 

Despite recent advances in pharmacotherapy of 

BPH, none of them attends the basic pathological 

process of the disease and surgery still remains the 

treatment of choice for complete cure. The spectrum of 

disease severity in BPH is matched by several treatment 
options. New medications and minimally invasive 

modalities offer a greater range of choices to the 

urologist and patient. This review focuses on the current 

trends and future prospects in drug therapy of BPH and 

on advances in surgical techniques. 

 

 

Pathophysiology 

The prostate is a heterogenous tissue composed of 

epithelial cells, smooth muscles, fibroblasts and 

connective tissue elements. With increasing age, 

prostate gland undergoes benign enlargement first 

around the prostatic urethra and later extends to involve 

the central zone. Though there is increase in both 

stromal as well as epithelial elements in BPH, it is 

increase in the number of stromal smooth muscle cells 
which is chiefly responsible for increase in the volume 

of prostate.3   In the normal prostate, ratio of stroma to 

epithelium is 2:1 which rises to 5:1 in BPH. 

The exact pathogenesis of BPH remains far from 

clear. However, the role of dihydrotestosterone (DHT) 

in pathological enlargement of prostate is well 

established. Dihydrotestosterone (DHT) is formed from 

testosterone with the help of 5- alpha reductase enzyme. 

Two subtypes of this enzyme are known and it is type-2 

which is predominantly present in the prostate and 

genital tissue. However, in BPH there is increased 

expression of both the subtypes. This forms the basis of 
increased efficacy of nonselective inhibitors of 5-alpha 

reductase over selective type 2 inhibitors. Another 

postulated theory emphasizes the role of reactivation of 

stem cells. 

Neuronal factors also play a role in normal 

development and growth of prostate. The contraction of 

stromal smooth muscle cells is predominantly mediated 

by adrenergic nerves through alpha-1A receptors. These 

receptors also have been targeted to alleviate the 

symptoms of BPH.  

Certain other factors like estrogen, certain growth 
factors4, cholinergic and nor adrenergic nor cholinergic 

(NANC) nervous systems, chronic inflammation5,6, 

oxidative stress and diet7 have also been shown to play a 

role in development and progression of BPH. 

 

Clinical manifestations and Investigations 

The benign enlargement of prostate affects mainly the 

periurethral transitional zone and therefore the 

symptoms produced are mainly due to bladder outflow 

obstruction (BOO), and due to hyperactivity of bladder 

which frequently co-exists with BPH. Irritative 
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symptoms are usually more bothersome than obstructive 

symptoms.8  The symptoms of BPH are commonly 

referred to as LUTS (lower urinary tract symptoms). 

Bladder outflow obstruction is considered to be due to 

two components. The static component is due to 

enlarged gland and the dynamic component is due to the 

tone of smooth muscle cells. The patient may present 

with variety of symptoms among which nocturia and 

irritation are the most common.9 

Various questionnaires have been developed to 

assess symptoms and quality of life in BPH. The most 
commonly used are IPSS (international prostatic 

symptoms score) and AUASI (American urological 

association symptom index). Other less commonly used 

indexes are Boyarsky score, Modern Iversen score, 

Danish prostatic symptoms score etc. 

AUASI consists of 7 symptoms which includes 

incomplete emptying, frequency, intermittency, 

urgency, weakness of stream, straining and nocturia.  

Points are given to each, out of 5 in increasing order of 

severity with a total of 35. Out of 35, 0-7 is considered 

mild, 8-18 is moderate and more than that is severe. 
IPSS includes one additional question.10,11 

Apart from these scoring systems certain surrogate 

end points are used to assess clinical progression. They 

are – prostate volume, flow rate, acute urinary retention, 

prostate specific antigen, post voidal residual urine and 

surgery.  Out of all these, combination of manual 

history taking, IPSS, digital rectal examination and 

prostate specific antigen can be used as a rapid 

diagnostic tool.12,13 It is shown to have high sensitivity, 

high specificity and high negative predictive value and 

prevents unnecessary delay in diagnosis. 
 

Pharmacotherapy 

All the patients who show histological evidence of BPH 

do not develop clinical manifestations and among those 

who develop clinical symptoms, few can be managed by 

watchful waiting. The others require either 

pharmacotherapy or surgery. The modality of treatment 

chosen depends on several factors like age, severity of 

clinical symptoms, urodynamic parameters, prostate 

size, serum PSA values etc and considering the number 

of treatment options available, it is practically possible 

to tailor the therapy to individual needs.14  Several 
pharmacoeconomic studies done to compare the cost 

effectiveness of medical versus surgical treatment have 

changed the common belief that all the patients should 

be started on medical treatment and should be taken 

surgery if disease progresses. From cost perspective, 

young patients as well as those with severe disease 

should take surgery while others should be managed 

with watchful waiting or medical therapy.15  Also recent 

advance in posterior vaporization of prostate is 

supposed to have lowest cost than other surgical 

procedures as well as combination therapy. 
However, pharmacotherapy remains the modality 

of choice for BPH management in current years. The 

primary goals of the treatment of lower urinary tract 

symptoms associated with BPH are to provide rapid, 

sustained and safe improvement in symptoms that affect 

quality of life while long term objective is to prevent 

progression of the disease and reduction in incidence 

and severity of complications. Alpha-1 receptor 

blockers and 5 alpha reductase inhibitors, either alone or 

in combination, forms the mainstay of therapy. In some 

places plant products are also used (Phytotherapy), 

though efficacy and safety is not yet proved. 

Anticholinergics are added if overactive bladder co-

exists.  

 

Alpha-1 blockers 

Alpha blockers were the first class of drugs introduced 

for treatment of BPH. The evolution of alpha blockers 

as a useful modality in the treatment of BPH is 

attributed to work done by Macro Caine and colleagues, 

who demonstrated the presence of alpha receptors in 

isolated strip of prostate smooth muscle.16  They block 

the alpha-1A receptors present on the stromal smooth 

muscle cells thereby reducing the dynamic component 

of bladder outflow obstruction, and providing quick 

symptomatic relief.17  According to receptor occupancy 
theory more than 40% of receptors are still occupied 

after 24hrs, providing symptomatic relief lasting for one 

full day. Prediction of alpha-1 receptor occupancy may 

provide basis for optimizing the dosage regimen.18,19  

However, alpha-blockers do not address the main 

pathological process of the disease. Commonly used 

drugs in this class are terazosin and doxazosin among 

nonselective alpha-1 blockers and tamsulosin and 

alfuzosin among selective alpha 1A blockers. 

Nonselective blockers also act on alpha-1B 

receptors present on vascular smooth muscle cells and 
have tendency to cause hypotension. Although this 

effect is seen mainly in patients who are hypertensive at 

the beginning of the therapy, dose titration is 

recommended in all individuals. Slow release 

formulation of Doxazosin (GITS-gastrointestinal 

therapeutic system) is also available which doesn’t 

require dose titration and has improved safety and 

preserved efficacy. Terazosin also has an additional 

action of promoting smooth muscle cell apoptosis but 

studies till date including MTOPS (Medical Therapy Of 

Prostatic Symptom) study, have failed to demonstrate 

significant clinical improvement attributable to this 
property.20 

Among selective alpha blockers, tamsulosin has 

faster onset of action and both tamsulosin and alfuzosin 

are better tolerated than nonselective alpha-blockers in 

terms of vasodilatory adverse effects. 0.4 mg of 

tamsulosin and 10mg of alfuzosin were shown to 

achieve clinically significant improvement without 

requirement of dose titration. Alfuzosin has lower 

incidence of ejaculatory dysfunction and is also 

available as immediate release, sustained release and 

extended release formulations with nearly equal 
efficacy. Newer formulation of tamsulosin –OCAS 

(Oral controlled absorption system) - is also under 

pipeline but considering the safety, efficacy and 
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convenience of current formulation, there is little 

enthusiasm for development of newer formulations. 

 

 

5-alpha reductase inhibitors (5-ARIs)  

Contrary to alpha blockers, which target the dynamic 

component of bladder outflow obstruction, 5 alpha 

reductase inhibitors reduce the static component. They 

block the conversion of testosterone to 

dihydrotestosterone (DHT), which is the main hormone 

responsible for pathological enlargement of prostate. 
Nonselective inhibitors of 5 alpha reductase 

(dutasteride), achieve more complete suppression (90%) 

as compared to selective inhibitor of type-1 isoenzyme 

(finasteride), which causes only 70 % suppression.21   

This theoretical superiority was confirmed in a 

retrospective analysis where dutasteride was found to be 

associated with better symptomatic improvement and 

less incidence of acute urinary retention and surgery 

than finasteride.
22,23  

In a recent prospective study 0.5mg 

of dutasteride provided better symptomatic 

improvement and quality of life over a period of 12 
weeks, than 5mg of finasteride. Contrary to alpha 

blockers, these drugs interfere with the natural course of 

disease and provide long term benefits in terms of 

decreased incidence of acute urinary retention and 

surgery. In a recently conducted CombAT 

[Combination of Avodart (dutasteride) and Tamsulosin] 

study, dutasteride was found to be associated with 

superior symptomatic relief than tamsulosin after 1year, 

especially in patients with large glands and higher 

serum PSA levels.2 

PROBE (prostate research on behavior and 
education) survey was conducted in Europe to assess the 

discrepancy between physicians’ and patients’ 

preferences in choice of treatment regimen. While 

physicians believed that patients will prefer alpha 

blockers for immediate symptom relief, the patients, on 

the other hand were more concerned with disease 

progression and chances of surgery and if given proper 

information they would prefer 5-alpha reductase 

inhibitors over alpha blockers.24 

The combination of 5-alpha reductase inhibitors 

and alpha blockers were tried in several studies and 

initial studies failed to show any advantage of 
combination over either drug alone. However results of 

MTOPS (Medical Therapy of prostatic symptoms) trial 

convincingly proved that on long term, combination of 

5ARIs with Alpha blockers is better than either drug 

alone in terms of symptomatic improvement, episodes 

of acute urinary retention and development of 

complications.25,26  However, due to increased cost and 

increased occurrence of side effects, combination 

therapy should not be used in mild to moderate disease. 

But for men with high risk of progression combination 

therapy should be the treatment of choice. Recently 
published study suggested the optimum duration of 

combination therapy to be around 9 months and also 

showed that monotherapy with finasteride maintains a 

stable control over LUTS after a combination therapy.27 

Antimuscarinics 

As such antimuscarinics are contraindicated in patients 

of BPH because they tend to exacerbate obstructive 

symptoms.28,29  However, BPH frequently co-exists with 

overactive bladder where the symptoms are not 

completely relieved even with combination of alpha 

blockers and 5ARIs. In such cases, antimuscarinics are a 

useful addition to relieve the symptoms of irritative 

hyperactive bladder. Addition of tolteradine to terazosin 

was associated with significantly higher improvement in 

urgency, frequency and nocturia as compared to 
terazosin alone.30   However, antimuscarinics can cause 

cognition deficit and impaired functional status and 

should be used carefully in elderly. Another 

antimuscarinic useful in this condition is oxybutynin 

which is also available as transdermal therapeutic 

system which is better tolerated than oral preparations.31 

 

Table 1. Newer targets in the management of benign prostatic 
hyperplasia 
 

Newer target Suggested 
mechanism 

Potential 
molecules 

Adverse 
effects 

Nitrinergic 
neurons 

NO mediates 
relaxation of 
prostatic 
smooth 
muscle36 

NO donors, 
PDE5 
inhibitor-
sildenafil, 
todalafil 

Sudden vision 
loss, priapism, 
shortness of 
breath, chest 
pain, ringing 
in the ears 

Glycolysis 
pathway for 
energy 
production 

Inhibition of 
hexokinase-
essential 
enzyme for 
glycolysis 

Lonidamine  Myalgia, 
testicular 
pain, 
asthenia, 
ototoxicity, 
nausea and 
vomiting, 
gastric pain, 
and 
drowsiness 

Purinergic 
neurons 

A1 receptor 
augments and 
A2A decreases 
α-1 mediated 
contractility37 

A1 
antagonists 
and A2 
agonists 

 

Endothelin 
receptors 

Both ET-A and 
ET-B mediate 
prostatic 
smooth muscle 
contractions38,39 

ET-A 
antagonist 
YM598 

 

Vanilloid 
receptors 

Involved in pain 
perception and 
reflex control of 
micturition40 

  

JM-27 
expression 

BPH-1 cells 
decreased the 
expression of 
JM-2741 

Ibuprofen Gastric 
irritation, 
ulceration 

 

Newer targets (Table 1) 

Nitric oxide, L-arginine, Endothelin receptors 

modulation, Vanilloid receptor modulation, and purine 
receptor modulation are some of the promising targets 

for future management of BPH.32  Nitric oxide is shown 

to mediate relaxation of smooth muscles in bladder. 
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Inhibitors of PDE5 (Phosphodiesterase 5), like sildenafil 

and todalafil, increase NO concentration in smooth 

muscles. They also have an added advantage of having 

beneficial effects in patients of co-existing ejaculatory 

dysfunction. However, they cannot be used in patients 

of coronary artery disease and those already on organic 

nitrates. Both the agents were found to have significant 

benefit alone or in combination with drugs like 

alfuzosin in preliminary studies but large scale 

confirmatory trials are still required to prove their 

efficacy.  
Another interesting agent in the pipeline is 

lonidamine. This molecule inactivates hexokinase 

thereby it inhibits glycolysis and prostate cells are 

highly dependant on glycolysis for energy production.33  

In addition it also promotes apoptosis. Its target specific 

action makes it very safe and preliminary data in animal 

models and phase 2 trials are encouraging.34,35   

Although pharmacogenetics research in BPH is still 

in its infancy, investigations are already underway to 

define association of BPH and polymorphisms of genes 

involved in sex hormone metabolism, growth factors, 
cytokines and Vitamin D receptors. Highly selective and 

efficacious therapies with low side-effect profiles are 

anticipated to result from pharmacogenomic research. 

 

Phytotherapeutics 

Most commonly used plant products for management of 

BPH includes serenoa repens (derived from American 

dwarf palm tree berry) and pyogeum africanum.11  In the 

initial studies serenoa repens was associated with 

significant improvement in symptoms with minimal side 

effects but recent placebo controlled study failed to 
confirm their beneficial effect.32  Another well studied 

substance pyogeum africanum is also shown improve 

symptoms with once daily dosing. Pumpkin seeds and 

cactus flowers also have been known to have certain 

ingredients beneficial for BPH patients.32  However, 

large confirmatory trials are awaited before these 

substances or their ingredients can be used clinically.  

 

Other measures 

Among the nonpharmacological measures, modalities 

commonly used are TURP (transurethral resection of 

prostate) and minimally invasive techniques like: 
microwave thermotherapy, needle ablation, laser 

prostatectomy 42, 43 and prostatic stenting. Minimally 

invasive techniques were devised to reduce the 

morbidity associated with surgical procedure but with 

regards to efficacy TURP still remains the gold standard 

treatment. However, recently introduced KTP laser 

(potassium-titanyl-phosphate laser) as well as 

photoselective vaporization of prostate 44, have been 

shown to have nearly equal efficacy as that of TURP 

with less side effects.45, 46 

 

Conclusion 

Considering the range of modalities available, treatment 

should be individualized in the centers where facilities 

for surgical as well as noninvasive techniques are 

available. Grossly, young patients, patients with large 

gland and those with high risk of progression should be 

taken for surgery or started on combination therapy to 

be switched over to monotherapy with 5-alpha reductase 

inhibitors later on. And patients with mild to moderate 

disease should be managed either by watchful waiting 

or by drug therapy (either alpha blocker alone or in 

combination with 5-alpha reductase inhibitors) 

depending on the disease status. 
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