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Abstract: The evidence suggests that combination therapy for benign prostatic hyperplasia 

(BPH)-lower urinary tract symptoms (LUTS) using an α-blocker and a 5α-reductase 

inhibitor has become well accepted. The combination of daily tadalafil and an α-blocker 

has also demonstrated benefit. This paper addresses combination therapy with daily tada-

lafil and finasteride for the treatment of BPH-LUTS. Our results demonstrate that use of 

tadalafil and finasteride represents a logical extension of combination therapies. We analyze  

a landmark study by Casabé et al that demonstrates improved voiding symptoms as assessed 

by International Prostate Symptom Scores with a combination of tadalafil and finasteride 

compared with finasteride and placebo. Study patients had moderate to severe LUTS and 

prostate volumes 30 g. The additional benefit of improved erectile function as assessed by 

International Index of Erectile Function-erectile function domain scores with the addition of 

tadalafil was a secondary benefit. We propose that the ideal patient for combination therapy 

with tadalafil and finasteride has a prostate volume 30 g and desires additional benefit over 

monotherapy. For these men, improved erectile function without sexual side effects was a 

secondary benefit.
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Introduction
The prevalence of benign prostatic hyperplasia (BPH)-lower urinary tract symptoms 

(LUTS) is currently reported as 10%–25% for the male population and is estimated 

to rise to 1.1 billion affected males by the year 2018.1–4 The treatment of BPH, also 

commonly referred to as LUTS, has evolved considerably over the last 25 years. 

Prior to the early 1990s, symptomatic BPH was commonly treated with surgery, 

most notably transurethral prostatectomy. In the early 1990s, as a result of medical 

therapy using non-selective α-blockers, use of transurethral prostatectomy declined 

significantly. Around this time, 5α-reductase inhibitor therapy with finasteride was 

introduced, but initially struggled to find its ideal target patient. Combination therapies 

with α-blockers and 5α-reductase inhibitors have evolved, and have now become a 

safe and effective treatment for men with larger prostate volumes.5 Tadalafil was 

approved for daily use in the treatment of BPH in October 2011 and represents a novel 

mechanism of action for treatment of the signs and symptoms of BPH.6 As a natural 

progression, tadalafil has been used in combination with α-blockers and 5α-reductase 

inhibitors. This article reviews recent clinical data and makes recommendations as to 

ideal patients for therapy.
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Monotherapies for LUTS
Alpha-blockers
Alpha-blockers (α

1
-adrenoreceptor antagonists) improve 

urinary symptoms by inhibiting the effects of α-adrenoreceptors 

on the prostate. There are two types of α-receptors, ie, α
1
 and 

α
2
, and three subtypes of α

1
-receptor, ie, 1a, 1b, and 1d. 

The α
1a

-receptors are the main receptors located in stromal 

smooth muscle cells and represent the main target for medi-

cal therapy.7

The earliest α-blocker used for the treatment of LUTS 

associated with BPH was phenoxybenzamine, a non-selective 

agent that inhibits both α
1a

-receptors
 
and α

1b
-receptors. 

Alfuzosin, doxazosin, terazosin, tamsulosin, and silodosin 

are currently the most common α-blockers in use and are 

selective for the α
1
-receptor. Tamsulosin and silodosin are 

selective for the α
1a

-receptor.7 Alpha-blockers are similar in 

efficacy, as assessed by improvements in symptom scores 

and maximum urinary flow rate (Q
max

).8 Several examples 

of key studies are presented below.

In a 12-week study conducted by van Kerrebroeck et al 

447 patients were randomized to one of three treatments, 

ie, placebo, alfuzosin 2.5 mg three times daily, or alfuzosin  

10 mg daily.9 At the end of the study, symptom scores 

(American Urological Association [AUA]/International 

Prostate Symptom Score [I-PSS]) had improved significantly 

(P=0.005) by -4.9, -6.4, and -6.9 points, respectively. Q
max

 

increased significantly by 1.4 and 3.2 (P0.0001), and 2.3 

(P=0.03) mL/sec, respectively. A 4.5-year study by McConnell 

et al focused on the effects of doxazosin compared with pla-

cebo.5 Men were randomized to doxazosin 4–8 mg versus 

placebo. Symptom scores improved for the doxazosin 4–8 mg 

group by -6.6 points versus -4.9 points for the placebo group 

(P0.001). In addition, Q
max

 increased by 1.4 and 2.5 mL/sec, 

respectively (P0.001). Chapple et al performed a 12-week 

study of treatment with a daily dose of tamsulosin 0.4 mg 

as compared with placebo.10 Tamsulosin improved symp-

tom scores by -3.3 points while men on placebo improved  

by -2.4 points (P=0.002). Q
max

 increased by 1.6 mL/sec for 

tamsulosin and by 0.6 mL/sec for placebo (P=0.002).

5α-reductase inhibitors
Finasteride and dutasteride are the two 5α-reductase 

inhibitors available to treat BPH-LUTS. Finasteride inhibits 

the type II isoenzyme, which has a much higher activity level 

in the prostate than the type I isoform. Dutasteride inhibits 

both type I and II isoenzymes. The 5α-reductase enzyme 

converts testosterone into dihydrotestosterone in the stromal 

cells of the prostate, thereby mediating the effects of andro-

gens on the prostate. Finasteride has a half-life of 6–8 hours, 

while dutasteride has a half-life of 5 weeks.7

According to the AUA guidelines, 5α-reductase inhibitors 

should be used with prostate volumes larger than 30–40 mL.7 

In PLESS (the Finasteride Long-Term Efficacy and Safety 

Study), McConnell et al reported that after 234 weeks, finas-

teride improved the AUA symptom score by -3.3 points as 

compared with an improvement of -1.3 points in the placebo 

group (P0.001).11 With regard to prostate volume, finas-

teride decreased the size of the prostate by 19%, while the 

prostate size increased by 24% while on placebo (P0.001). 

These findings correlated with a significant reduction in the 

need for surgery and development of acute urinary retention. 

Using dutasteride, Roehrborn et al identified a decrease in 

AUA symptom score of 4.5 points versus 2.3 points in the 

placebo group (P0.001).12 Prostate volumes decreased by 

25.7% in the dutasteride group and increased by 1.5% in 

the placebo group (P0.001). When comparing α-blockers 

(tamsulosin 0.4 mg daily) and 5α-reductase inhibitors (dutas-

teride 0.5 mg daily), Roehrborn et al reported a decrease in 

AUA symptom score of 3.8 points and 5.3 points (P0.001), 

respectively.13 However, dutasteride decreased prostate vol-

umes by 28% while tamsulosin resulted in a 4.6% increase 

in prostate volumes.

Phosphodiesterase-5 inhibitors: tadalafil 
daily
Nitric oxide (NO) is a non-adrenergic neurotransmitter 

that converts guanosine triphosphate into cyclic guanosine 

monophosphate (cGMP).14 cGMP initiates calcium efflux 

from smooth muscle cells, with resulting relaxation in 

cavernosal and arterial smooth muscle tone. Type 5 phos-

phodiesterase (PDE5) converts cGMP to 5-GMP, thereby 

resulting in smooth muscle contraction and degradation of 

the erection. Inhibition of PDE5 effectively maintains cGMP 

activity in the penis, resulting in improved erections. The 

PDE5 isoenzyme is highly prevalent in the penis, as well 

as in the prostate, bladder, and urethra, and their supporting 

vasculature.

In a 2013 review, Giuliano et al reported that lower 

urinary tract tissue under various types of neural control 

exhibits relaxation when affected by PDE5 inhibition.14 

Briefly, urothelial and endothelial smooth muscle cells 

receive signals from the NO/cGMP cascade. This neural 

system is modulated by PDE5 isoenzymes, which have been 

isolated within the lower urinary tract.15 Disease states such 
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as detrusor overactivity, benign prostatic enlargement, and 

altered pelvic vascular supply contribute to the development 

of LUTS. Underlying mechanisms include decreased pelvic 

NO synthase, pelvic atherosclerosis, tissue ischemia, local 

inflammation, and altered androgen activity within the lower 

urinary tract.16,17 Thus, it has been proposed that PDE5 inhibi-

tion allows smooth muscle cell relaxation and increased blood 

flow to the pelvic tissue, which provides symptomatic relief. 

The benefit from daily tadalafil may be the result of sustained 

smooth muscle relaxation at the bladder neck, prostate, and 

urethra, and their supporting vascular supply.

In a Phase III clinical trial, Porst et al compared tadalafil 

5 mg with placebo for 12 weeks.18 From a mean baseline 

score of 17.1 points for tadalafil and 16.6 points for placebo, 

I-PSS scores decreased by 5.6 points for tadalafil compared 

with 3.6 points for placebo (P=0.004). This improvement was 

statistically significant and clinically meaningful. Regarding 

improvements in urinary flow, Roehrborn et al compared tada-

lafil 5 mg daily versus placebo.19 Starting from a mean baseline 

value of 10.7 and 10.5 mL/sec, respectively, mean endpoint 

Q
max

 values were 11.9 and 12.3 mL/sec. While not significantly 

different from placebo, their findings hinted that the differ-

ence in Q
max

 for tadalafil increases with high baseline voiding 

volumes. In a subsequent double-blind, randomized, placebo-

controlled trial comparing tadalafil with tamsulosin, Oelke et al  

assessed men older than 45 years with an I-PSS score 13 and 

a Q
max

 between 4 and 15 mL/sec.20 A key finding of the study 

was that Q
max 

increased significantly versus placebo for both 

tadalafil (2.4 mL/sec; P=0.009) and tamsulosin (2.2 mL/sec;  

P=0.014). They reported an improvement in I-PSS score  

of -2.1 (P=0.001) for tadalafil compared with -1.5 (P=0.23) 

for tamsulosin, with results seen as early as 1 week. The 

authors also noted that tadalafil has the ability to improve 

erectile function (change in International Index of Erectile 

Function [IIEF] of 4.0, P0.001 versus -0.4, P=0.699) when 

comparing tadalafil with tamsulosin, whereas other BPH 

therapies have the potential for sexual side effects, including 

erectile dysfunction and ejaculatory dysfunction. The AUA 

guidelines have recognized that there is a poor correlation 

between symptom scores and Q
max

 (see Table 1).7

Combination medical therapies: 
mechanism of action and key 
studies
Alpha-blockers and 5α-reductase 
inhibitors
The use of combination therapy with finasteride and 

α-blockers represented a breakthrough for the treatment of 

men who were refractory to monotherapy or were at risk 

for BPH progression. The first major study of combination 

therapy was the randomized, placebo-controlled, 4-year 

MTOPS (Medical Therapy of Prostatic Symptoms) trial5 that 

investigated whether a combination of both doxazosin and 

finasteride had a greater effect than monotherapy alone. Over 

3,000 patients were randomized to daily placebo, doxazosin 

1–8 mg, finasteride 5 mg, or a combination of doxazosin and 

finasteride. Symptom scores decreased by 4.0, 6.0 (P0.001), 

5.0 (P=0.001), and 7.0 (P0.001) points, respectively (see 

Table 2). Q
max

 increased by 1.4, 2.5 (P0.001), 2.2 (P0.001), 

and 3.7 (P0.001) mL/sec, respectively. Prostate volumes 

increased by 24% in the placebo and doxazosin groups and 

decreased by 19% in the finasteride and combination therapy 

groups. In this study, both finasteride and combination therapy 

resulted in a significant decrease in the risk of acute urinary 

retention and the risk of surgical therapy related to prostatic 

obstruction. In contrast, doxazosin did not decrease these 

endpoint parameters. The importance of this paper is that it 

demonstrates that combination therapy can work synergisti-

cally to delay or prevent the progression of BPH.

The second major study was CombAT (Combination 

of Avodart® and Tamsulosin).14 Nearly 5,000 patients were 

randomized to daily tamsulosin 0.4 mg, dutasteride 0.5 mg, 

or combination therapy. After 2 years, I-PSS scores decreased 

by 4.3, 4.9, and 6.2 (P0.001) points, respectively. Q
max

 

increased by 0.9, 1.9 (P0.006), and 2.4 mL/sec (P0.001), 

respectively. Prostate volumes did not change for the tam-

sulosin group and decreased by 28% and 26.9% for the 

dutasteride group and combination group, respectively.

Table 1 Comparison of treatment results for LVID study

Treatment i-pss iief-ef qmax (mL/sec)

Tadalafil versus placebo -2.1 4.0 2.4
Tamsulosin versus placebo -1.5 -0.4 2.2

Abbreviations: I-PSS, International Prostate Symptom Score; IIEF-EF, International 
Index of Erectile Function-erectile function domain; Qmax,  maximum flow rate.

Table 2 Comparison of year 4 treatment results for MTOPS 
study

Treatment I-pss qmax (mL/sec)

Placebo -4.0 1.4
Doxazosin -6.0 2.5
Finasteride -5.0 2.2
Combination doxazosin/finasteride -7.0 3.7

Abbreviations: I-PSS, International Prostate Symptom Score; MTOPS, Medical 
Therapy of Prostatic Symptoms; Qmax, maximum flow rate.
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Both MTOPS and CombAT demonstrated that 

combination therapy with an α-blocker and a 5α-reductase 

inhibitor was more effective than monotherapy in improving 

symptom scores as well as decreasing prostate volumes. 

The differences between the results of the two studies were 

likely due to the different criteria required for the inclusion 

or exclusion of patients and not the different types of treat-

ment.8 These studies established and validated the concept 

of combination medical therapy for BPH-LUTS.

Tadalafil and α-blockers
Combination therapy with tadalafil and α-blockers reduces 

smooth muscle tone in the prostate and in cavernosal smooth 

muscle tissue.21 Bechara et al conducted a 6-week study in 

which they compared the effects of monotherapy with tamsu-

losin 0.4 mg once daily versus tamsulosin 0.4 mg daily com-

bined with tadalafil 20 mg once daily.22 In this small study, 

15 patients were on monotherapy while another 15 were on 

the combination therapy. At the end of the study, symptom 

scores decreased by 6.7 and 9.2 points (P0.05), respec-

tively. Q
max

 increased by 2.1 and 3.0 mL/sec (P0.001), 

respectively. This study suggested that combination therapy 

including high-dose tadalafil has additive value compared 

with tamsulosin alone.

Singh et al conducted a similar study comparing the 

results of treatment with tamsulosin or tadalafil mono-

therapies against tamsulosin/tadalafil combination therapy.23 

Endpoint I-PSS scores decreased by 10.7, 6.8, and 11.7 points 

for the tamsulosin group, tadalafil group, and combination 

group, respectively; further, Q
max

 increased by 3.1, 2.6, and 

3.7 mL/sec. Another tamsulosin/tadalafil combination study 

done by Regadas et al also reported decreases in I-PSS scores 

as well as increases in Q
max

.24

Tadalafil and 5α-reductase inhibitors: 
a critical appraisal
Casabé et al recently published their findings for combina-

tion therapy with tadalafil and finasteride.25 In their ran-

domized, double-blind study, men with I-PSS scores 13  

and prostate volumes 30 mL were randomized to two 

groups for a 26-week study. Three hundred and fifty patients 

were on finasteride and placebo therapy, while another 345 

patients were administered combination therapy of tadalafil 

and finasteride. The study determined improvement in BPH-

LUTS, as assessed by the I-PSS, as well as improved erectile 

function, as assessed by the International Index of Erectile 

Function-erectile function domain (IIEF-EF) for sexually 

active men. The primary objective was to determine whether 

combination therapy for 12 weeks was superior to placebo/

finasteride in improving I-PSS scores.

I-PSS scores at 4, 12, and 26 weeks decreased by an aver-

age of 2.3, 3.8, and 4.5 points for the placebo group and by 

4.0 (P0.001), 5.2 (P=0.001), and 5.5 (P=0.022) points for 

the combination group (see Figure 1). These differences in 

I-PSS score improvements proved to be significantly better 

for the combination therapy group. Improvements in I-PSS 

score were seen as early as 4 weeks (the first planned check-

point), although symptomatic relief from tadalafil therapy 

may be recognized as early as the first week.25,26 These 

data provide an insight into the onset of action, which can 

be used for clinical counseling. Combination therapy with 

finasteride and tadalafil will provide more timely relief of 

voiding symptoms than finasteride alone.

In addition, combination therapy with tadalafil improved 

erectile function, as reported in a secondary analysis from 

the study by Casabé et al.25 IIEF-EF changed by an average 

of -1.1, 0.6, and -0.0 for the placebo group at 4, 12, and  

26 weeks, respectively. In the tadalafil/finasteride group, the 

average changes were 3.7 (P0.001), 4.7 (P0.001), and 4.7 

(P0.001), respectively. Notably, at 4 weeks, patients in the 

finasteride/placebo group demonstrated a decrease in erectile 

function, with a least square mean change of -1.0, while 

men in the combination arm recognized an improvement 

in IIEF-EF score of 3.7 for a total of 4.9 least square mean 

change. This difference in erectile function remained essen-

tially the same throughout the duration of the trial, indicating 

the significant benefit of tadalafil. Further, when the groups 

Figure 1 Comparison of treatment results with regard to I-PSS scores reported 
by Casabé et al.25

Notes: ‡Indicates P0.001; #Indicates P0.05. Reprinted from the Journal of Urology; 
191(3); Casabé A, Roehrborn CG, Da Pozzo LF, et al; Efficacy and safety of the 
coadministration of tadalafil once daily with finasteride for 6 months in men with 
lower urinary tract symptoms and prostatic enlargement secondary to benign 
prostatic hyperplasia; 727–733. Copyright © 2014, with permission from Elsevier.25

Abbreviations: I-PSS, International Prostate Symptom Score; LS, least squares; SE, 
standard error; PBO, placebo; FIN, finasteride; TAD, tadalafil; LSTD, least squares  
treatment difference.
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were stratified according to baseline erectile function prior 

to entering the study, Glina et al reported that men without 

baseline erectile dysfunction recognized improvement, as 

documented by IIEF score (see Figure 2).27 Interestingly, men 

without prior erectile dysfunction in the combination therapy 

group demonstrated improvement in sexual desire, erectile 

function, orgasmic function, and overall satisfaction with 

intercourse. These unexpected improvements are suspected 

to have occurred as a result of engaging the NO cascade, 

which improves blood flow and the neural response to male 

genitalia, therefore expanding the ability for sexual stimula-

tion, ejaculation, and orgasm. A caveat is described at the 

conclusion of the article, ie, that the secondary analysis was 

not designed to detect changes in IIEF scores, so conclusions 

regarding improvement in these scores should be interpreted 

with caution. However, each study indicates that combination 

therapy with tadalafil improves erectile function.

Differences in side effects when comparing combination 

therapy with finasteride monotherapy were largely attrib-

uted to adverse effects from tadalafil. Casabé et al reported 

back pain, headache, dyspepsia, and flu-like symptoms in 

1.7%, 3.4%, 0.6%, and 2.3% of men on finasteride/placebo 

versus 4.6%, 3.5%, 2.3%, and 2.3% of men on combination 

therapy.25 In a comparison of sexual-related adverse events, 

men in the placebo group were found to have erectile dys-

function, delayed ejaculation, ejaculatory failure, decreased 

libido, Peyronie’s disease, and decreased semen volume at 

a rate of 1.1%, -0.3%, -0.3%, -1.4%, -0.3%, and -0.3%, 

respectively, when compared with the combination therapy 

group. Importantly, tadalafil is contraindicated in men taking 

nitrates for cardiac disease and in men who have a history 

of serious hypersensitivity reactions to tadalafil.6 Also, 

combination therapy is not indicated for patients with primary 

complaints of nocturia.25

Defining the patient for combination 
therapy with tadalafil/finasteride
Based on the mechanisms of action and the study by Casabé 

et al,25 combination therapy with daily tadalafil and finasteride 

is ideally suited for men with moderate to severe BPH-LUTS 

and a prostate volume 30 g. In addition, men with coexist-

ing erectile dysfunction will benefit from PDE5 inhibition. 

In this group of men, finasteride results in a reduced prostate 

volume, while tadalafil mediates lower urinary tract smooth 

muscle relaxation via PDE5 inhibition. This dual mechanism 

of action results in additive clinical improvements when com-

pared with finasteride alone. The safety profile is consistent 

with that seen with daily tadalafil therapy.

Scenario 1: suboptimal response to 5α-
reductase inhibitor therapy with prostatic 
enlargement
Based on the study by Casabé et al,25 this patient represents 

an ideal candidate for combination therapy. He has moder-

ate to severe urinary symptoms, a prostate volume 30 g, 

and a suboptimal clinical improvement with 5α-reductase 

inhibitor therapy. He wants to avoid surgical intervention 

and the potential sexual side effects of α-blocker therapy. If 

he has pre-existing erectile dysfunction, then he may have 

improved erections with daily tadalafil.

Figure 2 Comparison of treatment results with regard to IIEF scores reported by Glina et al.27 

Notes: (A) IIEF domains in men with baseline erectile dysfunction. (B) IIEF domains in men without baseline erectile dysfunction. (A and B) Question 3 related to vaginal 
penetrative ability. Question 4 related to erection maintenance. Figure reproduced with permission from John Wiley and Sons, from Glina S, Roehrborn CG, Esen A, et al. Sexual 
function in men with lower urinary tract symptoms and prostatic enlargement secondary to benign prostatic hyperplasia: results of a 6-month, randomized, double-blind, placebo-
controlled study of tadalafil coadministered with finasteride. Journal of Sexual Medicine. 2015;12(1):129–138. Copyright © 2014 International Society for Sexual Medicine.
Abbreviations: IIEF, International Index of Erectile Function; LS, least squares. 
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Scenario 2: suboptimal response to 
5α-reductase inhibitor and α-blocker 
combination therapy
Although the combination of tadalafil and finasteride has not 

been well studied in men who have failed on a 5α-reductase 

inhibitor and α-blocker combination, it is reasonable to rec-

ommend this therapy from an efficacy standpoint. From a side 

effect standpoint, this patient may avoid the adverse events of 

α-blockers, such as retrograde ejaculation and hypotension. 

When compared with the combination of finasteride and an 

α-blocker, tadalafil offers a lower risk of retrograde ejacula-

tion. Although not mentioned in the side effect profile for 

tadalafil,6 Casabé et al,25 reported decreased semen volume in 

one of 306 patients in the finasteride/tadalafil arm. This is a 

significant difference when compared with the reported rates 

of retrograde ejaculation for commonly used α-blockers, such 

as silodosin (28%) or tamsulosin (8%–18%).28,29

Scenario 3: suboptimal response to 
tadalafil and α-blocker
As in scenario 2, it is reasonable to recommend tadalafil 

and a 5α-reductase inhibitor from an efficacy standpoint. 

If the patient has a prostate volume 30 g, he may obtain 

greater benefit from administration of finasteride compared 

to administration of an α-blocker. Further, he may avoid 

α-blocker-related side effects, as mentioned in the previous 

scenario.

Scenario 4: 5α-reductase inhibitor 
responder but with erectile dysfunction
In addition to improvement in BPH-LUTS, combination 

therapy with tadalafil may improve or maintain erectile 

function in men on finasteride monotherapy. When com-

bined with finasteride, which may have sexual side effects, 

tadalafil provides an alternative for men wanting to improve 

their erectile function. With the addition of tadalafil, IIEF-EF 

scores improved significantly.25

Scenario 5: treatment-naïve patient with 
larger prostate and moderate to severe 
LUTS
In males with BPH-LUTS as a result of prostatic enlargement, 

5α-reductase inhibitor therapy prevents progression of BPH, 

promotes a reduction in prostate size, reduces the risk of acute 

urinary retention, and avoids the need for subsequent surgery.7 

Further, men with a larger baseline prostatic volume recog-

nize a more pronounced symptomatic benefit than men with 

smaller prostate volumes.8 Although effective, treatment with 

5α-reductase inhibitors can take 6–12 months before clinical 

effects are realized.8 Addition of an agent such as tadalafil or 

an α-blocker that has a more rapid onset of action may provide 

more timely relief of symptoms. A discussion with the patient 

to elicit symptoms of erectile dysfunction can aid in the deci-

sion as to which rapid-acting agent should be initiated.

Clinical recommendation
Combination therapy with daily tadalafil and finasteride is 

ideally suited for men with moderate to severe BPH-LUTS 

and a prostate volume 30 g. In addition, men with coexist-

ing erectile dysfunction will benefit from PDE5 inhibition.
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