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1. ABSTRACT 
 

Benign prostatic hyperplasia (BPH) is the most 
common tumor in aging men, and is associated with lower 
urinary tract symptoms (LUTS). Treatment options include 
watchful waiting, life-style modification, pharmacologic 
treatment, and surgery. Alpha-adrenergic receptor 
blockers (α-blockers) decrease LUTS and increase 
urinary flow rates in men with symptomatic BPH. 5-
Alpha-reductase inhibitors (5-ARIs) decrease the 
production of dihydrotestosterone within the prostate, 
which results in decreased prostate volume. For patients 
with moderate to severe symptoms and a large prostate, 
combination therapy with α-blockers and 5-ARIs can 
further improve clinical efficacy of treatment. Numerous 
plant-based products (phytomedicines) are increasingly 
used as an alternative or complement the conventional 
medication. For some patients, phosphodiesterase-5 
inhibitors (PDE5-Is) or antimuscarinic agents may be 
added. Here, we discuss the current pharmacotherapy of 
BPH.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. INTRODUCTION 
 

Benign prostatic hyperplasia (BPH), a histologic 
diagnosis that refers to smooth muscle and epithelial cell 
proliferation within the prostatic transition zone, is an 
almost universal occurrence in aging men and is probably 
the most common benign human neoplasm (1). The 
incidence of BPH increases with age. In men over 60 years 
of age, 50% are diagnosed with BPH, and 75% of men over 
the age of 70 have one or more symptoms attributable to 
BPH. Nearly all men develop microscopic BPH by the age 
of 90 years (2-4). 

 
BPH manifests clinically with lower urinary tract 

symptoms (LUTS), which include urinary intermittency, 
frequency, straining, urgency, weak stream, incomplete 
emptying and nocturia. These symptoms are caused by 
disturbances in normal urine retention or voiding, which 
may be due to structural distortion and functional 
abnormality of the bladder neck, prostate, distal sphincter, 
or urethra (5, 6). However, these symptoms can be caused 
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Figure 1.  The current pharmacotherapy for the treatment of BPH. 
 

by multiple conditions that include BPH as the most 
important and frequent cause, and the presence of these 
symptoms is not sufficient to make a diagnosis of BPH (7). 
BPH alone is rarely a life-threatening condition, but has a 
significant negative impact on quality of life (QoL) and 
causes a significant number of middle-aged to elderly men 
to seek treatment. 

 
Treatment goals of BPH are to improve 

bothersome symptoms, prevent symptom progression, 
enhance QoL, and reduce longer term complications 
(including acute urinary retention, urinary incontinence, 
recurrent urinary tract infections, renal insufficiency, and 
the need for surgery) (7-11). Treatment options include 
watchful waiting, life-style modification, pharmacologic 
treatments, and major surgical or minimally invasive 
surgical treatments. Treatment choices are primarily 
determined by how severe and bothersome the symptoms 
are and by patient preference for types of interventions 
based on their weighting of established effectiveness and 
adverse effects. For men with moderate or severe 
symptoms that do not improve satisfactorily with life-style 
management, drug treatments for BPH can be effective, 

with an average reduction in the international prostate 
symptom scale (IPSS) (range 0 to 35) of three to six points 
from baseline. A four point change in the IPSS corresponds 
to a noticeable difference in patients and is used to assess 
the clinical significance of interventions or symptom 
progression (12). On the basis of this criterion, 
approximately 60% of men will notice an improvement in 
their symptoms with drug treatment (7, 8, 13, 14).  
 

BPH patients are increasingly exploring the use 
of medical treatments, such as alpha adrenergic blockers, 5-
alpha reductase inhibitors (5ARIs) and phytomedicines, 
over the former gold standard surgical procedure, 
particularly due to the risk of mortality and long-term 
morbidity associated with surgical procedures. In addition 
to conventional medical management, the number of 
patients who choose phytotherapies (e.g., Serenoa repens, 
Pygeum africanum, pollen extracts and Chinese herbal 
medicine) as alternative or complementary treatments is 
increasing steadily around the world (15-18). This paper 
reviews current pharmacotherapy, including Western 
medicine (WM), phytomedicines and traditional Chinese 
medicine (TCM), for the treatment of BPH. (Figure 1) 
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3. ALPHA-ADRENERGIC RECEPTOR BLOCKERS  
 

Alpha-adrenergic receptor blockers (α-blockers) 
were initially developed as antihypertensive agents. It has 
been proved that α-blockers may produce a decrease in 
muscle tone and inhibit smooth muscle contraction by 
blocking the adrenergic receptors which are abundant in the 
bladder neck, prostatic capsule and prostatic tissue itself 
(19, 20). A number of clinical trials and systematic reviews 
have evaluated the efficacy and safety of α-blockers in the 
treatment of BPH. An overview of 15 systematic reviews 
provided an up-to-date summary of evidence regarding the 
efficacy and safety of different α1-blockers for BPH (21). 
This overview provided important implications for both 
clinical practice and research. In randomized controlled clinical 
trials involving men with symptomatic BPH defined primarily 
by the presence of moderate-to-severe LUTS and in some 
studies by decreased urinary flow rates, α-blockers were more 
effective than 5-Alpha-reductase inhibitors (5-ARIs) in 
improving the IPSS (21-24).  

 
All α-blockers have similar efficacy in improving 

symptoms and urinary flow rates, and their effect is generally 
maximal within a month after initiation of treatment. 
Adjustment to the highest dose without side effects is 
necessary for nonselective α-blockers. In most men who 
respond to an α-blocker and who tolerate it well initially, the 
drug continues to work and is well tolerated for many years. 
Alfuzosin, doxazosin, tamsulosin, terazosin, and silodosin are 
approved by the Food and Drug Administration (FDA) for the 
treatment of LUTS related to BPH in men.  

 
Head to head trials of α-blockers are few, small, and 

have serious methodological limitations (7, 8, 25, 26). As a 
class, α-blockers are subdivided on the basis of their degree of 
selectivity for the α1-receptor subtype. Terazosin, doxazosin, 
and alfuzosin are nonselective (i.e., they block α1-receptor 
subtypes equally). The wide distribution of α1B and α1D 
receptors in vascular and central nervous system tissues 
explains their common side effects (e.g., hypotension, 
dizziness, and fatigue) (19). Terazosin and doxazosin require 
dose titration to minimize initial adverse effects (such as 
syncope and dizziness). Tamsulosin and silodosin block α1A-
adrenergic receptors better than α1B-adrenergic receptors and 
are considered to be selective for the α1-receptor subtype, and 
are generally effective in the absence of obtrusive side-effects 
(27). Tamsulosin and alfuzosin do not require dose titration, 
but no convincing evidence exists that they cause fewer 
cardiovascular adverse effects, such as symptomatic 
hypotension, than other α-blockers (7, 8, 25, 26). Few data 
exist on the safety of α-blockers in men taking drugs for 
erectile dysfunction; however, there is no absolute 
contraindication to their concomitant use. 
 
4. 5-ALPHA-REDUCTASE INHIBITORS 
 

5-ARIs, which block the conversion of 
testosterone to its active metabolite, dihydrotestosterone, 
shrink the prostate and reduce further prostatic growth. The 
5-ARIs are appropriate and effective treatment alternatives 
for men with LUTS secondary to BPH who have 
demonstrable prostate enlargement. It can be used to 

prevent progression of LUTS secondary to BPH and to 
reduce the risk of urinary retention and future prostate-
related surgery. Pivotal phase III trials have shown that the 
preventive benefits of 5-ARIs are that they have excluded 
men with mild LUTS at screening (28-30). However, 5-
ARIs should not be used in men with LUTS secondary to 
BPH without prostatic enlargement. A prostate size of more 
than 30 g, measured with the use of ultrasonography, and a 
prostate-specific antigen (PSA) level of more than 1.5 ng 
per milliliter are recommended as surrogate criteria for 
initiating therapy with 5-ARIs (31). 

 
There are two FDA-approved 5-ARIs: finasteride 

and dutasteride (32-34). Finasteride (5 mg daily) inhibits the 5-
AR type II isoenzyme leading to decreases in serum 
dihydrotestosterone levels by 70 to 90%, whereas dutasteride 
(0.5 mg daily) blocks both type I and II 5-AR isoenzymes, 
reducing dihydrotestosterone to levels that approach zero. Both 
agents have been shown in randomized, placebo-controlled 
trials to reduce prostate size by as much as 25% and to 
decrease LUTS over a period of 2 to 6 months, with total IPSS 
decreasing by 4 to 5 points in men with larger prostates (>30 g) 
(35). Comparisons of the two 5-ARIs are difficult due to 
differences in study design and variations in the definition of 
prostate enlargement. Only one direct comparison trial 
suggested that the clinical efficacy of finasteride and 
dutasteride is similar (36). Finasteride suppresses prostatic 
vascular endothelial growth factor. Prostate-related bleeding 
was found to respond to finasteride; bleeding was reduced or 
ceased completely and recurrent bleeding decreased (37, 38). 
Therefore, finasteride is an appropriate and effective treatment 
alternative in men with refractory hematuria presumably due to 
prostatic bleeding (i.e., after exclusion of any other causes of 
hematuria). A similar level of evidence concerning dutasteride 
was not reviewed; it is the expert opinion of the Panel that 
dutasteride likely functions in a similar fashion. A recent study 
assessed the role of dutasteride in preventing clinical 
progression of BPH in asymptomatic men with larger prostates 
and showed that dutasteride can significantly decrease the 
incidence of BPH clinical progression (39).  
 

Side effects of both 5-ARIs include decreased 
libido, erectile dysfunction, decreased ejaculation, and 
gynecomastia (35, 40). Some trials assessing whether 5-ARIs 
could prevent prostate cancer demonstrated that treatment with 
either finasteride or dutasteride resulted in an absolute 
reduction in the risk of prostate cancer of up to 6 
percentage points, but it was also associated with an 
increased risk of moderate-to-high-grade prostate cancer 
(Gleason score, ≥7) (40, 41). If prostate cancer is suspected 
or the PSA level begins to increase during therapy, the 
patient should be referred to a urologist (42). If PSA is 
measured with the aim of detecting prostate cancer, 
thresholds for “abnormal” values should be lowered 
because 5-ARIs can reduce PSA values by approximately 
50% after 6 months of treatment (31, 40, 43).  
 
5. COMBINATION THERAPY OF Α-BLOCKERS 
AND 5-ARIS 
 

Pivotal trials showed that combination therapy 
with α-blockers and 5-ARIs can halt the progression of 
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BPH in men with moderate to severe LUTS, with the 
greatest benefit noted in men with enlarged prostate 
volumes and / or high PSA. 5-ARIs have a direct impact on 
prostate size and have been shown to reduce retention even 
when used alone. However, better outcomes are achieved 
when 5-ARIs are combined with an α-blocker. The 
combination of an α-blocker and a 5-ARI has similar 
effects on QoL to that of an α-blocker alone in the first year 
and a half of treatment (28). The long-term effectiveness of 
combination therapy on symptom progression and the need 
for surgery depends on prostate size as assessed by digital 
rectal examination, ultrasonography or PSA level. For men 
with moderate to severe symptoms and a large prostate 
(>40 g) on digital rectal examination or ultrasonography or 
a baseline PSA level of >4 ng/ml, combination therapy can 
prevent approximately two episodes of clinical progression 
per 100 men per year over four years of treatment. 
Effectiveness was considerably less (or non-existent) in 
men with smaller prostates (24, 28).  

 
Of note, there was also a higher incidence of 

adverse events following combination therapy versus either 
agent as monotherapy (44, 45). Disadvantages of the 
combination therapy described above compared with an α-
blocker alone include the need for treatment for more than 
a year before a difference in outcomes is usually noticed; 
the fact that most men will have no additional benefit; 
higher medication costs; and sexual side effects (from the 
5-ARI), which occur in about four additional patients per 
100. The decision on when to use combination therapy for 
LUTS is complex and should ideally be based on informed, 
shared decision making between patients and providers that 
incorporates the above information on benefits and harms 
for the urinary symptoms as well as prevention of prostate 
cancer.  
 
6. PHYTOMEDICINES 
 

Phytomedicines have gained widespread interest, 
probably due to a perceived reduction in side effects, and 
the desire to maintain control over treatment (46-48). BPH 
patients are increasingly exploring the use of 
complementary alternative medicine, particularly due to the 
risk of mortality and long-term morbidity associated with 
surgical procedures. Moreover, α-blockers and 5-ARIs may 
often have unpleasant and undesirable side effects. The 
incidence of prostate diseases is continually rising and the 
effects of the phytomedicines already tested provide relief, 
and are comparable to traditional forms of treatment. Only 
a few phytomedicines are available in the international 
market, however, locally-sourced medicinal plants play a 
key role in basic healthcare, particularly in rural areas due 
to their accessibility and affordability. However, the use of 
these phytomedicines is controversial as most of the studies 
have not been subjected to rigorous preclinical 
pharmacological testing and formal clinical trials. 
Moreover, the active ingredients and dosage of active 
medication is unknown, the quality is not publicly 
controlled, and the mechanism of action is unclear (49). 

 
Numerous plant-based products (phytotherapy) 

are commonly used for self-treatment of LUTS and are 

prescribed in some African, European and Asian countries. 
Systematic reviews have suggested that both saw palmetto 
and Pygeum africanum provide modest improvement in 
urinary symptoms and flow (50-52). Saw palmetto, an 
extract of the berries of the dwarf palm tree, S. repens 
(family Arecaceae), is most widely used (53). The 
liposterolic extract contains β-sitosterol, which is 
chemically related to cholesterol and has inhibitory effects 
on 5α-reductase. Various additional mechanisms have also 
been suggested, including inhibition of binding of 
dihydrotestosterone to cytosolic androgen receptors in 
prostate cells and an anti-inflammatory effect. However, 
two recent high quality randomized trials found that saw 
palmetto even at increased doses was no more effective 
than placebo in men with BPH and moderate to severe 
symptoms (54, 55). Ongoing trials are assessing the long-
term effectiveness and safety of varying doses of both saw 
palmetto and Pygeum africanum.  
 
7. CHINESE HERBAL MEDICINE   
 

Herbal products from Chinese herbal medicine 
(CHM) are considered to be a powerful new trend in the 
development of novel pharmaceuticals (56), and have 
gained increasing attention due to their extensive 
applications in the treatment of diseases. In Asian 
countries, especially China, CHM is commonly used as an 
alternative or complement to conventional medication and 
phytotherapy (16, 17, 57-59). Before the introduction of 
conventional medication and surgery to China, the Chinese 
had solely relied on CHM to treat BPH for more than three 
thousand years.  
 

BPH is usually attributed to the TCM category of 
‘Long-Bi’, which encompasses difficulty in urination, pain 
and fullness in the lower abdomen and obstructed urination. 
Its hyperplastic nature can be classified into the category of 
‘Zheng Jia’ (tumor) of TCM. TCM believes that the Yang 
deficiency in the kidney and blood stasis are the main 
syndrome differentiations in ‘Long Bi’ and ‘Zheng Jia’. 
Many CHMs based on the rich experiences of Zheng 
differentiation are also effective in treating patients with 
BPH. Therefore, tonifying the Yang in the kidney and 
removing blood stasis are considered to be the major 
strategy in treating ‘Long Bi’ and ‘Zheng Jia’. 

 
However, the clinical efficacy and safety of 

CHM in the treatment of BPH remain unclear. Although 
much of the classic literature, case series and trials have 
reported the clinical effects of different formulae of 
Chinese medicine, the therapeutic effects of CHM as a 
whole have not been evaluated. A recent systematic review 
of randomized controlled trials was carried out to compare 
the efficacy and adverse events of CHM, either as single or 
adjuvant use with WM, with placebo or WM for BPH (16). 
The outcome demonstrated that CHM was superior to WM 
in improving QoL, reducing prostate volume (PV) and 
maximum flow rate (MFR) in patients with BPH, although 
it was less effective in ameliorating the IPSS score when 
compared with WM. The frequency of adverse events in 
CHM was similar to that of placebo and less than that of 
WM. The evidence is too weak to support the efficacy of 
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CHM for BPH due to the poor methodological quality and 
small number of trials included. The commonly used herbs 
identified here should provide insights for future clinical 
practice and research. Larger randomized controlled trials 
of better quality are needed to truly evaluate the efficacy of 
CHM. 

 
The use of CHM as monotherapy and adjuvant 

therapy was diversified in the formula composition and 
dosage of the included studies. Such a large difference in 
herbal combinations may be due to the complexity of TCM 
diagnosis and the personal experiences of practitioners. Based 
on the symptoms and signs of individual patients, TCM 
practitioners would classify them into different syndrome 
differentiations (Zheng in Chinese) and prescribe herbal 
formulas accordingly (60). Some complementary herbs would 
be added if necessary. Therefore, even trials with exactly the 
same CHM formulas and dosages may not simulate the usual 
practice of TCM, thus proving the efficacy of a particular 
formula is impossible. 

 
Compound medicines of Chinese herbal formulae 

are most commonly used for the treatment of BPH. The herbal 
formulae used are prepared in decoctions, capsules, tablets and 
pills. Rou Gui (Cortex cinnamomi) is the most frequently used 
herb, likely because it is thought to be able to tonify the Yang 
in the kidney by TCM practitioners. Huang Qi (Radix 
astragali) is the second most commonly used herb, and is 
believed to be a strong Qi tonifying herb. The herbs of Chuan 
Shan Jia (Manis pentadactyla L.), E Shu (Rhizoma curcumae) 
and Wang Bu Liu Xing (Semen vaccariae) are considered to 
be blood circulation enhancers and blood stasis removers. 
Because TCM believes that Qi is the driving force of blood 
circulation, Qi deficiency will lead to blood stasis. Therefore, 
these herbs can be used to restore the driving force for blood 
circulation and hence remove the stasis. Shu Di Huang (Radix 
rehmanniae perparata) and Shan Zhu Yu (Fructus corni) are 
the third and fourth most commonly used herbs, respectively, 
and are considered to be able to tonify the Ying in the kidney. 
According to TCM theory, developing a Yang deficiency in 
the kidney is a long-term process that is usually initiated by a 
Ying deficiency in the kidney. Ying is also another vital 
element for controlling kidney function, and its deficiency 
would cause other types of symptoms. Because the Ying and 
Yang in the kidney are mutually dependent, both should be 
tonified for a better outcome. Fu Ling (Poria cortex), Huang 
Bo (Cortex phellodendri) and Ze Xie (Rhizoma alismatis) are 
considered to have the ability to remove dampness and to clear 
heat in the lower part of body, which is considered another 
important syndrome differentiation in ‘Long Bi’ and is 
associated with urinary tract infection in BPH patients.  

 
In addition to the TCM theory, some 

pharmacological studies have provided scientific evidence 
on the possible mechanisms of the most commonly used 
herbs in BPH. These herbs were found to diminish prostate 
size in rats by increasing the expression of inducible nitric 
oxide synthase in the prostate gland, hence inducing cell 
apoptosis. Radix astragali was found to possess a moderate 
diuretic effect. Radix astragali, Manis pentadactyla L. and 
Rhizoma curcumae were able to improve hematological 
rheology. Semen vaccariae was found to have anti-tumor 

activity, and Cortex phellodendri was found to possess 
anti-bacterial and anti-viral effects.  
 
8. COMBINATION THERAPY OF WESTERN 
MEDICATION AND CHINESE HERBAL MEDICINE 
 

Some randomized controlled trials have 
compared the symptomatic effects in patients with BPH 
treated by two therapeutic approaches, WM and CHM (17). 
However, WM and CHM both have advantages and 
disadvantages. Combination therapy with WM (e.g., α-
blockers, 5-ARIs) and CHM may be an ideal treatment 
method for BPH. One study compared the adjuvant use of 
CHM and WM with WM alone. It was found that CHM 
plus tamsulosin (0.2 mg, per day) was superior to 
tamsulosin (0.2 mg per day) alone in reducing the post-
treatment TCM symptom score (mean difference: -7.9, 
95% CI: -9.75 to -6.05, P<0.0001). There were no 
differences in the improvements in IPSS, PV, MFR or 
residual urine between the two groups (P>0.05). After 
performing sensitivity analyses for all comparisons, the 
results for all outcomes remained robust. Larger 
randomized controlled trials of better quality are needed to 
truly evaluate the combined efficacy of WM and CHM. 
 
9. PHOSPHODIESTERASE-5 INHIBITORS 
 

Phosphodiesterase-5 inhibitors (PDE5-Is), 
initially approved for the treatment of erectile dysfunction, 
may also improve LUTS. The PDE5 isoenzymes are highly 
expressed in the lower urinary tract including prostatic 
tissue, particularly in the transition zone, bladder detrusor, 
and vascular smooth-muscle cells relating to the urinary 
tract (61). In vitro assays have demonstrated that PDE5-Is 
regulate cyclic guanosine monophosphate (cGMP) 
degradation and enhance the nitric oxide/cGMP signaling 
pathway to relax human smooth muscle strips in the 
prostate, bladder, and lower urinary tract arteries. In 
animals characterized by ischemia/hypoxia of the 
genitourinary tract, treatment with PDE5-Is increase 
bladder and prostate tissue oxygenation. PDE5-Is have 
been shown to reduce nonvoiding contractions and bladder 
afferent nerve firing in decerebrate spinal cord-injured rats, 
and to reduce mechanosensitive afferent activities in both 
Aδ- and C-fibers in an irritated or overextended bladder 
model (62).  

 
Only tadalafil has received FDA approval for the 

treatment of urinary symptoms. In a randomized, placebo-
controlled trial involving men with LUTS for at least 6 
months, a 5-mg dose of tadalafil resulted in an average 
decrease in the AUASI score of 2.8 points at 6 weeks and 
3.8 points at 12 weeks (63). Efficacy was shown as early as 
4 weeks (64, 65). Common side effects are usually transient 
but may occur with a delayed onset.  
 
10. ANTICHOLINERGIC AGENTS 
 

Antimuscarinic agents inhibit muscarinic 
receptors in the detrusor muscle, thereby decreasing the 
overactive-bladder component of LUTS. Several 
antimuscarinic agents have been approved for voiding 
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dysfunction: darifenacin, solifenacin, trospium chloride, 
oxybutynin, tolterodine, and fesoterodine. Four randomized 
trials evaluating the use of tolterodine as monotherapy or in 
combination with an alpha blocker in men with LUTS/BPH 
were identified (66-69). Although these trials do not 
sufficiently demonstrate the efficacy or effectiveness of 
tolterodine, the Panel concluded that the use of 
anticholinergics may benefit some patients who have 
predominantly storage symptoms. 

 
Anticholinergic agents are appropriate and 

effective treatment alternatives for the management of 
LUTS secondary to BPH in men without elevated post void 
residual (PVR) urine and when LUTS are predominantly 
irritative (70). Prior to initiation of anticholinergic therapy, 
baseline PVR urine should be assessed. Anticholinergics 
should be used with caution in patients with a PVR greater 
than 250 to 300 ml. 
 
11. CONCLUSIONS 
 

BPH is the most common condition in aging 
men, and is associated with LUTS. Treatment options 
include watchful waiting, life-style modification, 
pharmacologic treatments, and surgery. Alpha-blockers 
decrease LUTS and increase urinary flow rates in men with 
symptomatic BPH, but do not reduce the long-term risk of 
urinary retention or the need for surgical intervention. 5-
ARIs decrease the production of dihydrotestosterone within 
the prostate, which results in decreased PV, increased peak 
urinary flow rate, improvement of symptoms, decreased 
risk of acute urinary retention, and the need for surgical 
intervention. For patients with moderate to severe 
symptoms and a large prostate, the combination therapy of 
α-blockers and 5-ARIs can further improve clinical 
efficacy. Numerous plant-based products (phytomedicines) 
and CHM are increasingly used as an alternative or 
complement to conventional medication. The combination 
therapy of WM and CHM may be an ideal treatment 
method for BPH. If the patient also has erectile dysfunction 
for which he desires treatment, PDE5-Is should be 
prescribed, since these agents can address both problems. 
Alternatively, an antimuscarinic agent might be added, as 
trial data show a greater reduction in storage symptoms 
with combination antimuscarinic and alpha-blocker therapy 
as compared with alpha-blocker monotherapy.  

 
For complicated cases or for patients with 

clinically significant LUTS whose response to 
pharmacotherapy is deemed to be inadequate, surgical 
treatment is recommended. For patients who are not 
interested in therapy, watchful waiting and life-style 
modification are recommended to monitor the patient for 
progression of LUTS and urinary retention. 
 
12. ACKNOWLEDGEMENTS 
 

Dr. Jianming Sun and Dr. Xiaoping Zhang, 
equally contributed to this work.This work was funded by 
China Shanghai Pudong New Area science and technology 
development fund innovation fund (Grant No. PKJ2011-
Y24) and funded by Talents Training Program of China 

Shanghai Seventh People’s Hospital (Grant No. MZY 
2013-02).  
 
13. REFERENCES 
 
1. Cornu JN, Oelke M, Parsons KF. Benign prostatic 
hyperplasia and lower urinary tract symptoms. N Engl J 
Med 367:1668; author reply 1668-1669. (2012) 
 
2. Berry SJ, Coffey DS, Walsh PC, Ewing LL. The 
development of human benign prostatic hyperplasia with 
age. J Urol 132:474-479. (1984) 
 
3. Thorpe A, Neal D. Benign prostatic hyperplasia. Lancet 
361:1359-1367. (2003) 
 
4. Badmus TA, Asaleye CM, Badmus SA, Takure AO, 
Ibrahim MH, Arowolo OA. Benign prostate hyperplasia: 
average volume in southwestern Nigerians and correlation with 
anthropometrics. Niger Postgrad Med J 19:15-18. (2012) 
 
5. Priest R, Garzotto M, Kaufman J. Benign prostatic 
hyperplasia: a brief overview of pathogenesis, diagnosis, and 
therapy. Tech Vasc Interv Radiol 15:261-264. (2012) 
 
6. Biester K, Skipka G, Jahn R, Buchberger B, Rohde V, 
Lange S. Systematic review of surgical treatments for benign 
prostatic hyperplasia and presentation of an approach to 
investigate therapeutic equivalence (non-inferiority). BJU Int 
109:722-730. (2012) 
 
7. Juliao AA, Plata M, Kazzazi A, Bostanci Y, Djavan B. 
American Urological Association and European Association of 
Urology guidelines in the management of benign prostatic 
hypertrophy: revisited. Curr Opin Urol 22:34-39. (2012) 
 
8. McVary KT, Roehrborn CG, Avins AL, Barry MJ, 
Bruskewitz RC, Donnell RF, Foster HE Jr, Gonzalez CM, 
Kaplan SA, Penson DF, Ulchaker JC, Wei JT. Update on 
AUA guideline on the management of benign prostatic 
hyperplasia. J Urol 185:1793-1803. (2011) 
 
9. de la Rosette JJ, Alivizatos G, Madersbacher S, Perachino 
M, Thomas D, Desgrandchamps F, de Wildt M. EAU 
Guidelines on benign prostatic hyperplasia (BPH). Eur Urol 
40:256-263; discussion 264. (2001) 
 
10. Nickel JC, Herschorn S, Corcos J, Donnelly B, Drover D, 
Elhilali M, Goldenberg L, Grantmyre J, Laroche B, Norman R, 
Piercy B, Psooy K, Steinhoff G, Trachtenberg J, Saad F, 
Tanguay S. Canadian guidelines for the management of benign 
prostatic hyperplasia. Can J Urol 12:2677-2683. (2005) 
 
11. Ficarra V. Is chronic prostatic inflammation a new target in 
the medical therapy of lower urinary tract symptoms (LUTS) 
due to benign prostate hyperplasia (BPH). BJU Int 112:421-
422. (2013) 
 
12. Barry MJ, Williford WO, Chang Y, Machi M, Jones 
KM, Walker-Corkery E, Lepor H. Benign prostatic 
hyperplasia specific health status measures in clinical 
research: how much change in the American Urological 



Pharmacotherapy of benign prostatic hyperplasia 

795 

Association symptom index and the benign prostatic 
hyperplasia impact index is perceptible to patients. J Urol 
154:1770-1774. (1995) 
 
13. Maserejian NN, Chen S, Chiu GR, Araujo AB, 
Kupelian V, Hall SA, McKinlay JB. Treatment Status and 
Progression or Regression of Lower Urinary Tract 
Symptoms among Adults in a General Population Sample. 
J Urol pii: S0022-5347(13)04861-1. (2013) 
 
14. Ismaila A, Walker A, Sayani A, Laroche B, Nickel 
JC, Posnett J, Su Z. Cost-effectiveness of dutasteride-
tamsulosin combination therapy for the treatment of 
symptomatic benign prostatic hyperplasia: A Canadian 
model based on  the CombAT trial. Can Urol Assoc J 
7:E393-401. (2013) 
 
15. Steenkamp V. Phytomedicines for the prostate. 
Fitoterapia 74:545-552. (2003) 
 
16. Ma CH, Lin WL, Lui SL, Cai XY, Wong VT, Ziea 
E, Zhang ZJ. Efficacy and safety of Chinese herbal 
medicine for benign prostatic hyperplasia: systematic 
review of randomized controlled trials. Asian J Androl 
15:471-482. (2013) 
 
17. Li S, Lu A, Wang Y. Symptomatic comparison in 
efficacy on patients with benign prostatic hyperplasia 
treated with two therapeutic approaches. Complement 
Ther Med 18:21-27. (2010) 
 
18. Bales GT, Christiano AP, Kirsh EJ, Gerber GS. 
Phytotherapeutic agents in the treatment of lower 
urinary tract symptoms: a demographic analysis of 
awareness and use at the University of Chicago. 
Urology 54:86-89. (1999) 
 
19. Andersson KE, Arner A. Urinary bladder contraction 
and relaxation: physiology and pathophysiology. Physiol 
Rev 84:935-986. (2004) 
 
20. Jonler M, Riehmann M, Bruskewitz RC. Benign 
prostatic hyperplasia. Current pharmacological 
treatment. Drugs 47:66-81. (1994) 
 
21. Yuan J, Liu Y, Yang Z, Qin X, Yang K, Mao C. The 
efficacy and safety of alpha-1 blockers for benign 
prostatic hyperplasia: an overview of 15 systematic 
reviews. Curr Med Res Opin 29:279-287. (2013) 
 
22. Lepor H. Long-term efficacy and safety of terazosin 
in patients with benign prostatic hyperplasia. Terazosin 
Research Group. Urology 45:406-413. (1995) 
 
23. Lepor H. Phase III multicenter placebo-controlled 
study of tamsulosin in benign prostatic hyperplasia. 
Tamsulosin Investigator Group. Urology 51:892-900. 
(1998) 
 
24. Fwu CW, Eggers PW, Kaplan SA, Kirkali Z, Lee 
JY, Kusek JW. Long-term effects of doxazosin, 
finasteride and combination therapy on quality of life in 

men with benign prostatic hyperplasia. J Urol 190:187-
193. (2013) 
 
25. Wilt TJ, Macdonald R, Rutks I. WITHDRAWN: 
Tamsulosin for benign prostatic hyperplasia. Cochrane 
Database Syst Rev 7:CD002081. (2011) 
 
26. Wilt TJ, Howe RW, Rutks I, Macdonald R. 
WITHDRAWN: Terazosin for benign prostatic 
hyperplasia. Cochrane Database Syst Rev 7:CD003851. 
(2011) 
 
27. Kawabe K, Yoshida M, Homma Y. Silodosin, a new 
alpha1A-adrenoceptor-selective antagonist for treating 
benign prostatic hyperplasia: results of a phase III 
randomized, placebo-controlled, double-blind study in 
Japanese men. BJU Int 98:1019-1024. (2006) 
 
 
28. McConnell JD, Roehrborn CG, Bautista OM, Andriole 
GL Jr, Dixon CM, Kusek JW, Lepor H, McVary KT, 
Nyberg LM Jr, Clarke HS, Crawford ED, Diokno A, Foley 
JP, Foster HE, Jacobs SC, Kaplan SA, Kreder KJ, Lieber 
MM, Lucia MS, Miller GJ, Menon M, Milam DF, 
Ramsdell JW, Schenkman NS, Slawin KM, et al. The long-
term effect of doxazosin, finasteride, and combination 
therapy on the clinical progression of benign prostatic 
hyperplasia. N Engl J Med 349:2387-2398. (2003) 
 
29. McConnell JD, Bruskewitz R, Walsh P, Andriole G, 
Lieber M, Holtgrewe HL, Albertsen P, Roehrborn CG, 
Nickel JC, Wang DZ, Taylor AM, Waldstreicher J. The 
effect of finasteride on the risk of acute urinary retention 
and the need for surgical treatment among men with benign 
prostatic hyperplasia. Finasteride Long-Term Efficacy and 
Safety Study Group. N Engl J Med 338:557-563. (1998) 
 
30. Siami P, Roehrborn CG, Barkin J, Damiao R, 
Wyczolkowski M, Duggan A, Major-Walker K, Morrill 
BB. Combination therapy with dutasteride and tamsulosin 
in men with moderate-to-severe benign prostatic 
hyperplasia and prostate enlargement: the CombAT 
(Combination of Avodart and Tamsulosin) trial rationale 
and study design. Contemp Clin Trials 28:770-779. (2007) 
 
31. Roehrborn CG, Boyle P, Gould AL, Waldstreicher J. 
Serum prostate-specific antigen as a predictor of prostate 
volume in men with benign prostatic hyperplasia. Urology 
53:581-589. (1999) 
 
32. Salvador JA, Pinto RM, Silvestre SM. Steroidal 5alpha-
reductase and 17alpha-hydroxylase/17,20-lyase (CYP17) 
inhibitors useful in the treatment of prostatic diseases. J 
Steroid Biochem Mol Biol pii: S0960-0760(13)00070-8. 
(2013) 
 
33. Kang DI, Chung JI. Current status of 5alpha-reductase 
inhibitors in prostate disease management. Korean J Urol 
54:213-219. (2013) 
 
34. Cindolo L, Fanizza C, Romero M, Pirozzi L, Autorino 
R, Berardinelli F, Schips L. The effects of dutasteride and 



Pharmacotherapy of benign prostatic hyperplasia 

796 

finasteride on BPH-related hospitalization, surgery and 
prostate cancer diagnosis: a record-linkage analysis. World 
J Urol 31:665-671. (2013) 
 
35. Roehrborn CG. Male lower urinary tract symptoms 
(LUTS) and benign prostatic hyperplasia (BPH). Med Clin 
North Am 95:87-100. (2011) 
 
36. Nickel JC, Gilling P, Tammela TL, Morrill B, Wilson 
TH, Rittmaster RS. Comparison of dutasteride and 
finasteride for treating benign prostatic hyperplasia: the 
Enlarged Prostate International Comparator Study (EPICS). 
BJU Int 108:388-394. (2011) 
 
37. Foley SJ, Soloman LZ, Wedderburn AW, Kashif KM, 
Summerton D, Basketter V, Holmes SA. A prospective 
study of the natural history of hematuria associated with 
benign prostatic hyperplasia and the effect of finasteride. J 
Urol 163:496-498. (2000) 
 
38. Haggstrom S, Torring N, Moller K, Jensen E, Lund L, 
Nielsen JE, Bergh A, Damber JE. Effects of finasteride on 
vascular endothelial growth factor. Scand J Urol Nephrol 
36:182-187. (2002) 
 
39. Toren P, Margel D, Kulkarni G, Finelli A, Zlotta A, 
Fleshner N. Effect of dutasteride on clinical progression of 
benign prostatic hyperplasia in  asymptomatic men with 
enlarged prostate: a post hoc analysis of the REDUCE 
study. BMJ 346:f2109. (2013) 
 
40. Thompson IM, Goodman PJ, Tangen CM, Lucia MS, 
Miller GJ, Ford LG, Lieber MM, Cespedes RD, Atkins JN, 
Lippman SM, Carlin SM, Ryan A, Szczepanek CM, 
Crowley JJ, Coltman CA Jr. The influence of finasteride on 
the development of prostate cancer. N Engl J Med 349:215-
224. (2003) 
 
41. Andriole GL, Bostwick DG, Brawley OW, Gomella 
LG, Marberger M, Montorsi F, Pettaway CA, Tammela TL, 
Teloken C, Tindall DJ, Somerville MC, Wilson TH, Fowler 
IL, Rittmaster RS. Effect of dutasteride on the risk of 
prostate cancer. N Engl J Med 362:1192-1202. (2010) 
 
42. Marberger M, Freedland SJ, Andriole GL, Emberton 
M, Pettaway C, Montorsi F, Teloken C, Rittmaster RS, 
Somerville MC, Castro R. Usefulness of prostate-specific 
antigen (PSA) rise as a marker of prostate cancer in men 
treated with dutasteride: lessons from the REDUCE study. 
BJU Int 109:1162-1169. (2012) 
 
43. Ross AE, Feng Z, Pierorazio PM, Landis P, Walsh PC, 
Carter HB, Trock BJ, Schaeffer EM. Effect of treatment 
with 5-alpha reductase inhibitors on progression in 
monitored men with favourable-risk prostate cancer. BJU 
Int 110:651-657. (2012) 
 
44. Kaplan SA, McConnell JD, Roehrborn CG, Meehan 
AG, Lee MW, Noble WR, Kusek JW, Nyberg LM Jr. 
Combination therapy with doxazosin and finasteride for 
benign prostatic hyperplasia in patients with lower urinary 
tract symptoms and a baseline total prostate volume of 25 

ml or greater. J Urol 175:217-220; discussion 220-221. 
(2006) 
 
45. Montorsi F, Roehrborn C, Garcia-Penit J, Borre M, 
Roeleveld TA, Alimi JC, Gagnier P, Wilson TH. The 
effects of dutasteride or tamsulosin alone and in 
combination on storage and  voiding symptoms in men 
with lower urinary tract symptoms (LUTS) and benign 
prostatic hyperplasia (BPH): 4-year data from the 
Combination of Avodart and Tamsulosin (CombAT) study. 
BJU Int 107:1426-1431. ()2011 
 
46. Azimi H, Khakshur AA, Aghdasi I, Fallah-Tafti M, 
Abdollahi M. A review of animal and human studies for 
management of benign prostatic hyperplasia with natural 
products: perspective of new pharmacological agents. 
Inflamm Allergy Drug Targets 11:207-221. (2012) 
 
47. Thompson IM. Pharmacologic agents in 
complementary medicine in prostatic disease. Drugs Today 
(Barc) 37:427-433. (2001) 
 
48. Kulig K, Malawska B. Trends in the development of 
new drugs for treatment of benign prostatic hyperplasia. 
Curr Med Chem 13:3395-3416. (2006) 
 
49. Marszalek M, Madersbacher S. [Epidemiology of BPH 
and medication approaches]. Ther Umsch 63:123-128. 
(2006) 
 
50. Breza J, Dzurny O, Borowka A, Hanus T, Petrik R, 
Blane G, Chadha-Boreham H. Efficacy and acceptability of 
tadenan (Pygeum africanum extract) in the treatment of 
benign prostatic hyperplasia (BPH): a multicentre trial in 
central Europe. Curr Med Res Opin 14:127-139. (1998) 
 
51. Minutoli L, Bitto A, Squadrito F, Marini H, Irrera N, 
Morgia G, Passantino A, Altavilla D. Serenoa Repens, 
lycopene and selenium: a triple therapeutic approach to 
manage benign prostatic hyperplasia. Curr Med Chem 
20:1306-1312. (2013) 
 
52. Tacklind J, Macdonald R, Rutks I, Stanke JU, Wilt TJ. 
Serenoa repens for benign prostatic hyperplasia. Cochrane 
Database Syst Rev 12:CD001423. (2012) 
 
53. Raynaud JP, Cousse H, Martin PM. Inhibition of type 1 
and type 2 5alpha-reductase activity by free fatty acids, 
active ingredients of Permixon. J Steroid Biochem Mol Biol 
82:233-239. (2002) 
 
54. Bent S, Kane C, Shinohara K, Neuhaus J, Hudes ES, 
Goldberg H, Avins AL. Saw palmetto for benign prostatic 
hyperplasia. N Engl J Med 354:557-566. (2006) 
 
55. Barry MJ, Meleth S, Lee JY, Kreder KJ, Avins AL, 
Nickel JC, Roehrborn CG, Crawford ED, Foster HE Jr, 
Kaplan SA, McCullough A, Andriole GL, Naslund MJ, 
Williams OD, Kusek JW, Meyers CM, Betz JM, Cantor A, 
McVary KT. Effect of increasing doses of saw palmetto 
extract on lower urinary tract symptoms: a randomized 
trial. JAMA 306:1344-1351. (2011) 



Pharmacotherapy of benign prostatic hyperplasia 

797 

56. Yuan R, Lin Y. Traditional Chinese medicine: an 
approach to scientific proof and clinical validation. 
Pharmacol Ther 86:191-198. (2000) 
 
57. Lin J, Zhou J, Xu W, Zhong X, Hong Z, Peng J. 
Qianliening capsule treats benign prostatic hyperplasia via 
suppression of the EGF/STAT3 signaling pathway. Exp 
Ther Med 5:1293-1300. (2013) 
 
58. Shin IS, Lee MY, Ha HK, Seo CS, Shin HK. Inhibitory 
effect of Yukmijihwang-tang, a traditional herbal formula 
against testosterone-induced benign prostatic hyperplasia in 
rats. BMC Complement Altern Med 12:48. (2012) 
 
59. Yarnell E. Botanical medicines for the urinary tract. 
World J Urol 20:285-293. (2002) 
 
60. Li S, Zhang ZQ, Wu LJ, Zhang XG, Li YD, Wang YY. 
Understanding ZHENG in traditional Chinese medicine in 
the context of neuro-endocrine-immune network. IET Syst 
Biol 1:51-60. (2007) 
 
61. Andersson KE, de Groat WC, McVary KT, Lue TF, 
Maggi M, Roehrborn CG, Wyndaele JJ, Melby T, Viktrup 
L. Tadalafil for the treatment of lower urinary tract 
symptoms secondary to benign prostatic hyperplasia: 
pathophysiology and mechanism(s) of action. Neurourol 
Urodyn 30:292-301. (2011) 
 
62. Giuliano F, Uckert S, Maggi M, Birder L, Kissel J, 
Viktrup L. The mechanism of action of phosphodiesterase 
type 5 inhibitors in the treatment of lower urinary tract 
symptoms related to benign prostatic hyperplasia. Eur Urol 
63:506-516. (2013) 
 
63. McVary KT, Roehrborn CG, Kaminetsky JC, Auerbach 
SM, Wachs B, Young JM, Esler A, Sides GD, Denes BS. 
Tadalafil relieves lower urinary tract symptoms secondary 
to benign prostatic hyperplasia. J Urol 177:1401-1407. 
(2007) 
 
64. Roehrborn CG, McVary KT, Elion-Mboussa A, 
Viktrup L. Tadalafil administered once daily for lower 
urinary tract symptoms secondary to benign prostatic 
hyperplasia: a dose finding study. J Urol 180:1228-1234. 
(2008) 
 
65. Donatucci CF, Brock GB, Goldfischer ER, 
Pommerville PJ, Elion-Mboussa A, Kissel JD, Viktrup L. 
Tadalafil administered once daily for lower urinary tract 
symptoms secondary to benign prostatic hyperplasia: a 1-
year, open-label extension study. BJU Int 107:1110-1116. 
(2011) 
 
66. Kaplan SA, Roehrborn CG, Rovner ES, Carlsson M, 
Bavendam T, Guan Z. Tolterodine and tamsulosin for 
treatment of men with lower urinary tract symptoms and 
overactive bladder: a randomized controlled trial. JAMA 
296:2319-2328. (2006) 
 
67. Abrams P, Kaplan S, De Koning Gans HJ, Millard R. 
Safety and tolerability of tolterodine for the treatment of 

overactive bladder in men with bladder outlet obstruction. J 
Urol 175:999-1004; discussion 1004. (2006) 
 
68. Athanasopoulos A, Gyftopoulos K, Giannitsas K, Fisfis 
J, Perimenis P, Barbalias G. Combination treatment with an 
alpha-blocker plus an anticholinergic for bladder outlet 
obstruction: a prospective, randomized, controlled study. J 
Urol 169:2253-2256. (2003) 
 
69. Lee SH, Chung BH, Kim SJ, Kim JH, Kim JC, Lee JY. 
Initial combined treatment with anticholinergics and alpha-
blockers for men with lower urinary tract symptoms related 
to BPH and overactive bladder: a prospective, randomized, 
multi-center, double-blind, placebo-controlled study. 
Prostate Cancer Prostatic Dis 14:320-325. (2011) 
 
70. Hofner K, Burkart M, Jacob G, Jonas U. Symptomatic 
and quality of life response to tolterodine in subgroups of 
men with  overactive bladder symptoms and presumed non-
obstructive benign prostatic hyperplasia. World J Urol 
28:353-357. (2010) 
 
Abbreviations: BPH, benign prostatic hyperplasia; LUTS, 
lower urinary tract symptoms; QoL, quality of life; IPSS, 
international prostate symptom scale; α-blockers, Alpha 
adrenergic receptor blockers; FDA, Food and Drug 
Administration; CHM, Chinese herbal medicine; WM, 
Western medicine; TCM, traditional Chinese medicine; 5-
ARIs, 5-Alpha-reductase Inhibitors; PSA, prostate-specific 
antigen; MFR, maximum flow rate; PV, prostate volume; 
PDE5-Is, Phosphodiesterase-5 inhibitors; cGMP, cyclic 
guanosine monophosphate; PVR, post void residual 
 
Key Words: Benign prostatic hyperplasia; lower urinary 
tract symptoms; pharmacotherapy; Western medicine; 
Chinese herbal medicine, Review 
 
Send correspondence to: Jianming Sun, Chief physician, 
Shanghai Seventh People's Hospital, 358 Datong Road, 
Pudong New Area, Shanghai 200137, China, Tel: 86-
18930831258, Fax: 86-021 5867 0561, E-mail: 
sunjm67@yeah.net 
 
 


