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Therapeutic strategies for the treatment of male 
lower urinary tract symptoms – Part One

Introduction

Bothersome LUTS may occur in up to 30% of 
men older than 65 years old and are classified 
into three groups: voiding, storage, and post-
micturition symptoms (Figure 1). It was often 
considered that the prostate was the source of 
most of the symptoms but evidence in recent 
years has demonstrated that the bladder, and 
also its interaction with the prostate (Figure 2), 
contribute to symptoms as a functional unit 
(Chapple). There is also many non-urological 
medical conditions and medications that  
also contribute to symptoms such as  
nocturia (SIU). 

Men who have mild to moderate symptoms, 
and are not too bothered by them, may be 
sufficiently managed with watchful waiting and 
lifestyle modifications. 

Those who have more significant symptoms or 
bother will need treatment either in the form of 
pharmacological or surgical treatment. 

Chapple, C.R., et al. Lower urinary tract 
symptoms revisited: a broader clinical 
perspective. Eur Urol, 2008. 54: 563.

Société Internationale d’Urologie (SIU), 
Lower Urinary Tract Symptoms (LUTS): An 
International Consultation on Male LUTS. , C. 
Chapple & P. Abrams, Editors. 2013.
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Currently Pharmacological 
Strategies

Over the last number of years 
an increasing number of 
pharmacological targets have 
been identified in the bladder 
and prostate that respond to 
therapeutic manipulation either 
as monotherapy or combination 
treatment as listed below  
(Figure 3). Ongoing research is 
also focusing on the role of  
new receptors and also the role  
of potential current drug 
treatments (Figure 4). 

Pharmacological monotherapy

Alpha blockers (α1) (Figure 3)

α1 adrenoreceptors block the 
effect of endogenously released 
noradrenaline on smooth muscle 
cells in the prostate and therefore 
prostate tone.

α1-blockage offer an 
improvement of about 30%–40% 
on both storage and voiding 
symptoms, but doesn’t improve 
the progression of BPH, as α1-
blockers fail to reduce prostatic 
volume. However, urodynamic 
assessment of bladder function 
has not demonstrated a 
significant effect of α1-blockers 
on bladder outlet resistance, 
and thus the direct correlation 
between obstruction relief 
resulting from α1-blocker use 
and symptomatic improvement is 
unclear (Barendrecht). They are 
employed as first line to males 
with moderate-to-severe LUTS.

Frequent side effects include 
dizziness due to hypotension, 
ejaculatory dysfunction, and 
floppy iris syndrome during 
cataract surgery.

Barendrecht, M.M., et al. Do 
alpha1-adrenoceptor antagonists 
improve lower urinary tract 
symptoms by reducing bladder 
outlet resistance? Neurourol 
Urodyn, 2008. 27: 226.

5α-reductase inhibitors (5αRI) 
(Figure 3)

Androgen effects are mediated 
by prostatic dihydrotestosterone 
(DHT), which is converted from 
testosterone by the enzyme 
5α-reductase. 5αRI induce 
apoptosis of prostate epithelial 
cells leading to prostate size 
reduction of about 18-28% and 
a decrease in circulating PSA 
levels of about 50% after six 
to twelve months of treatment, 
and maximum urinary flow 
(Qmax) is increased. Reduction 
in symptoms offered by 5αRIs 
is greater in higher baseline 
prostate volumes (>40ml). In 

contrast with α1-blockers, 5αRIs 
have been proved to mediate 
BPH progression, as they reduce 
episodes of AUR and the need for 
BPH-related surgical operations 
in comparison with placebo 
(Gittelman). In general, 5αRI use 
is well tolerated, and the main 
adverse events comprise of 
disorders in sexual function.

Gittelman, M., et al. Dutasteride 
improves objective and subjective 
disease measures in men with 
benign prostatic hyperplasia 
and modest or severe prostate 
enlargement. J Urol, 2006.  
176: 1045.

Muscarinic receptor antagonists 
(Figure 3)

The detrusor is the smooth 
muscular wall of the bladder and 
is innervated by parasympathetic 
nerves whose main 
neurotransmitter is acetylcholine, 
which stimulates muscarinic 
receptors. Muscarinic receptors 
are also present on other cell 
types, such as bladder urothelial 
cells and epithelial cells of the 
salivary glands. Five muscarinic 
receptor subtypes (M1-M5) 
have been described, of which 
M2 and M3 are predominant in 
the detrusor. The M2 subtype 
is more numerous, but the M3 

Feature

subtype is functionally more 
important in bladder contractions. 
Muscarinic receptor antagonists 
decrease the frequency and 
intensity of detrusor contractions 
in the storage phase and thus 
increase bladder capacity. 
Studies evaluated treatment 
with muscarinic antagonists in 
men, with BOO show significant 
symptomatic improvement 
without clinically significant 
increases urinary retention or  
post void residual volumes  
(PVR). However, regular  
re-evaluation of bladder storage is 
recommended (Abrams).

Abrams, P., et al. Safety and 
tolerability of tolterodine for the 
treatment of overactive bladder 
in men with bladder outlet 
obstruction. J Urol, 2006.  
175: 999.

α3-adrenergic agonists  
(Figure 3)

α-adrenoceptors (especially 
the α3 subtype) occur in the 
bladder in significant density 
and induce bladder relaxation 
during the storage phase when 
acted on by an agonist. This 
leads to increased bladder 
compliance, without influence 
on detrusor contraction during 
the voiding phase or increased 
PVR. They lead to significant 
symptom improvement such as 
frequency, urgency, nocturia, and 
incontinence, as well quality of life 
and satisfaction (Sebastianelli). 
Hypertension, nasal congestion, 
and urinary tract infections 
comprise the main side effects 
and blood pressure should be 
monitored during treatment.

Sebastianelli, A., et al. Systematic 
review and meta-analysis on 
the efficacy and tolerability of 
mirabegron for the treatment 
of storage lower urinary tract 
symptoms/overactive bladder: 
Comparison with placebo and 
tolterodine. Int J Urol, 2018.  
25: 196.

Phosphodiesterase-5 inhibitors 
(PDE5Is) (Figure 3)

As men get older there is a 
significant overlap in BPE  
and erectile problems. Common 
to both of these conditions 
include risk factors such as 
age, obesity, raised cholesterol, 
hypertension, diabetes and 
testosterone deficiency. 

PDE5Is increase intracellular 
cyclic guanosine monophosphate 
(cGMP), thus decreasing smooth 
muscle tone of the detrusor, 
prostate and urethra. PDE5I 
monotherapy improves symptoms 

Figure 3
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significantly, while combination 
treatment with α1-blockers has 
been proved to be better than 
monotherapy in terms of symptom 
improvement. This seems to be 
more effective in younger men, 
with lower body mass index, and 
a more severe degree of LUTS. 
The benefit to erectile dysfunction 
must also be factored in to 
treatment decisions.

Flushing, headache, 
gastroesophageal reflux, 
dyspepsia, back pain, and nasal 
congestion have been reported  
as common side effects of  
PDE5I use.

Combination therapies

Alpha blockers + 5α-reductase 
inhibitors 

The MTOPS and CombAT 
studies showed that combination 
treatment is superior to 
monotherapy for symptoms 
and Qmax, and superior to 
α1-blocker alone in reducing 
the risk of AUR or need for 
surgery over the longer term 
(McConnell)(Roehrborn). This 
was further confirmed in the 
CONDUCT study (Roehrborn) 
compared to watchful waiting 
alone or adding Tamsulosin later. 
However, combination treatment 
comes with a higher rate of 
side effects mainly erectile and 
ejaculatory dysfunction. Long-
term combination treatment can 
be offered with BPH-related 
LUTS of moderate-to- severe 
degree, high prostatic volume, 
and decreased maximum urinary 
flow, who represent the group of 
patients most likely to develop 
BPH progression.

McConnell, J.D., et al. The 
long-term effect of doxazosin, 
finasteride, and combination 
therapy on the clinical progression 
of benign prostatic hyperplasia.  
N Engl J Med, 2003. 349: 2387.

Roehrborn, C.G., et al. The 
effects of combination therapy 
with dutasteride and tamsulosin 
on clinical outcomes in men with 
symptomatic benign prostatic 
hyperplasia: 4-year results from 
the CombAT study. Eur Urol, 
2010. 57: 123.

Roehrborn, C.G., et al. Efficacy 
and safety of a fixed-dose 
combination of dutasteride 
and tamsulosin treatment 
(Duodart((R)) ) compared with 
watchful waiting with initiation of 
tamsulosin therapy if symptoms 
do not improve, both provided 
with lifestyle advice, in the 
management of treatment-naive 
men with moderately symptomatic 
benign prostatic hyperplasia: 
2-year CONDUCT study results. 
BJU Int, 2015. 116: 450. 

Alpha blockers + muscarinic 
receptor antagonists

Results from good quality trials 
have shown beneficial effects by 
combination treatment. Adding  
an antimuscarinic agent to 
manage residual LUTS despite 
initial treatment with an α1-
blocker has also been shown 
to lead to positive outcomes, 
especially if the storage 
component of LUTS persisted 
(van Kerrebroeck)(Kaplan). 

Dry mouth and ejaculation 
disorders are the most frequently 
reported adverse events. A 
slight increase in PVR has been 

observed with combination 
treatment but the AUR rate  
as low.

van Kerrebroeck, P., et al. 
Combination therapy with 
solifenacin and tamsulosin oral 
controlled absorption system in a 
single tablet for lower urinary tract 
symptoms in men: efficacy and 
safety results from the randomised 
controlled NEPTUNE trial. Eur 
Urol, 2013. 64: 1003.

Kaplan, S.A., et al. Solifenacin 
plus tamsulosin combination 
treatment in men with lower 
urinary tract symptoms and 
bladder outlet obstruction: a 
randomized controlled trial. 
Eur Urol, 2013. 63: 158.

Alpha blockers + α3-adrenergic 
agonists

A number of studies have 
demonstrated that in those men 
with BPO and OAB symptoms 
this combination has a beneficial 
effect in symptoms compared to 
monotherapy, without reduction  
in flow parameters. Furthermore, 
the combination has relatively 
good side-effects profile and 
adherence especially in the  
elderly and without the potential 
additive cardiac side effects 
(Matsuo)(white). 

Matsuo, T., et al. The efficacy of 
mirabegron additional therapy for 
lower urinary tract symptoms after 
treatment with alpha1-adrenergic 
receptor blocker monotherapy: 
Prospective analysis of elderly 
men. BMC Urol, 2016. 16: 45.

White, W.B., et al. Cardiovascular 
safety of mirabegron: analysis 
of an integrated clinical trial 
database of patients with 
overactive bladder syndrome. J 
Am Soc Hypertens, 2018. 12: 768.

Muscarinic receptor antagonists 
+ α3-adrenergic agonists 

In the Synergy study it was 
demonstrated that combination 
therapy, compared to placebo 
or monotherapy, was superior in 
terms of OAB. The synergistic 
benefit comes with a small 
increase on PVR but AUR was low 
(<1%). (Herschorn) 

In the Symphony dose-ranging 
study, a mixture of male and 
female patients had improvement 
in combination therapy in  
terms of patient reported 
outcomes. (Abrams) 

The majority of studies include 
a mixed population of male and 
female and thus there is no male 
only evidence to date, although it 
is emerging.

Feature

Herschorn, S., et al. Efficacy 
and safety of combinations of 
mirabegron and solifenacin 
compared with monotherapy and 
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BJU Int, 2017. 120: 562.

Abrams, P., et al. Combination 
treatment with mirabegron and 
solifenacin in patients with 
overactive bladder: exploratory 
responder analyses of efficacy 
and evaluation of patient-reported 
outcomes from a randomized, 
double-blind, factorial,  
dose-ranging, Phase II study 
(SYMPHONY). World J Urol, 2017. 
35: 827.

PDE5 inhibitor and alpha 
blocker

A combination of PDE5Is and 
α-blockers has also been 
evaluated. A meta-analysis of five 
RCTs, showed that combination 
therapy significantly improved 
symptom and erectile score, 
Qmax compared with α-blockers 
alone (Gacci). A Cochrane review 
found similar findings (Pattanaik).

Gacci, M., et al. A systematic 
review and meta-analysis on 
the use of phosphodiesterase 5 
inhibitors alone or in combination 
with alpha-blockers for lower 
urinary tract symptoms due to 
benign prostatic hyperplasia. Eur 
Urol, 2012. 61: 994.

Pattanaik, S., et al. 
Phosphodiesterase inhibitors for 
lower urinary tract symptoms 
consistent with benign prostatic 
hyperplasia. Cochrane Database 
of Systematic Reviews, 2018. 
2018: CD010060.

PDE5 inhibitors and 
5α-reductase inhibitors

The combination effects 
were assessed in a 26-week 
placebo-controlled RCT. An 
early improvement in urinary 
symptoms, with a significant 
improvement of storage and 
voiding symptoms and QoL. 
Combination therapy was well 
tolerated and improved erectile 
function (Casabe). Further data  
is emerging.

Casabe, A., 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.  
J Urol, 2014. 191: 727.

Next month’s issue will look at 
Investigational Therapies and 
current Surgical Strategies.
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