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Non-Hormonal treatment of BPH/BOO
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ABSTRACT
Objectives:Objectives: To review the use of non-hormonal pharmacotherapies in the treatment of lower urinary tract symptoms (LUTS) 
due to presumed benign prostatic hyperplasia (BPH). 
Materials and Methods: Materials and Methods: A search of the PUBMED database was conducted for the terms BPH, LUTS, bladder outlet 
obstruction, alpha-adrenoceptor blockers, anti-muscarinics, and phosphodiesterase-5-inhibitors. 
Results:Results: Medical therapy has long been established as the accepted standard of care in the treatment of male LUTS. The 
aim of treatment is improvement in symptoms and quality of life whilst minimizing adverse effects. The agents most 
widely used as 1st line therapy are alpha-blockers (AB), as a standalone or in combination with 2 other classes of drug; 
5- reductase inhibitors and anti-muscarinics. AB have rapid effi cacy, improving symptoms and fl ow rate in a matter of 
days, these effects are then maintained over time. AB do not impact on prostate size and do not prevent acute urinary 
retention or the need for surgery. Anti-mucarinics, alone or in combination with an AB are safe and effi cacious in the 
treatment of bothersome storage symptoms associated with LUTS/BPH. Phosphodiesterase-5 inhibitors are an emerging 
treatment option that improve LUTS without improving fl ow rates. 
Conclusions: Conclusions: AB are the most well-established pharmacotherapy in the management of men with LUTS/BPH. The 
emergence of different classes of agent offers the opportunity to target underlying pathophysiologies driving symptoms 
and better individualize treatment.
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INTRODUCTION

Benign prostatic hyperplasia (BPH) is an extremely 
common pathological fi nding in men and exhibits 
an age-related increase in incidence.[1] It is the 
most frequent cause of male lower urinary tract 
symptoms (LUTS) and a signifi cant cause of decreased 
quality of life.[2,3] Histologically, there is an increase 
in both the cellular and stromal components of the 
prostate gland that may result in the reduction in 
the caliber of the urethral lumen and, as a consequence, 
obstruction to urine fl ow during voiding.[4] This is 
thought to result in voiding symptoms such as weak 
fl ow and intermittency.[5] Storage symptoms such as 

frequency, nocturia, and urgency also commonly occur and 
typically cause patients more bother. Symptom severity, 
which is only weakly correlated to prostatic size,[6,7] is likely 
to be partly attributable to the smooth muscle tone in the 
prostate and bladder neck which is under sympathetic 
control and mediated by the alpha-adrenoceptor (AR).[8]

In contemporary practice, the fi rst line management of 
LUTS due to presumed BPH, termed LUTS/BPH, entails 
conservative measures and behavioral modifi cation. Should 
this fail to signifi cantly improve symptoms, pharmacotherapy 
is often commenced. In the 1990s, alpha-blockers (AB) 
were the fi rst non-hormonal agent to gain widespread 
usage marking the beginning of a paradigm shift in the 
management of LUTS/BPH away from surgical therapies to 
drug therapy. More recently, evidence supporting the use of 
other classes of agents, such as the antimuscarinics (anti-M) 
and phosphodiesterase-5 (PDE5) inhibitors has emerged. We 
review the use of non-hormonal pharmacotherapy in the 
management of LUTS/BPH, describing the common agents 
and discuss the important considerations when prescribing.

MATERIALS AND METHODS

A search of the PUBMED database for original articles, 
reviews and editorials using the terms BPH, LUTS, bladder 
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outlet obstruction, alpha-blockers, anti-muscarinics, and 
Phosphodiesterase-5-inhibitors was conducted. Retrieved 
abstracts were checked for relevance, before the articles 
were then selected for inclusion.

Alpha-blockers
AB are currently widely used as initial pharmacotherapy in the 
treatment of men with LUTS/BPH. They offer symptomatic 
relief whilst being generally well tolerated.[9] In BPH, the 
relative contribution of stromal to epithelial components can 
vary signifi cantly, but in general is around 4:1. The stromal 
components are approximately 50% composed of smooth 
muscle elements, which is the target for the mechanism 
of action of AB. The alpha-AR was first implicated as 
mediator of prostate smooth muscle contraction in the 
work of Marco Caine and co-workers who demonstrated 
that strips of human prostate tissue contracted in response 
to norepinephrine.[10] This contraction was inhibited 
by pre-treating the tissues with phenoxybenzamine, a 
non-selective AB. Subsequently, the alpha-AR types (1 and 
2) were characterized and the alpha-1 AR was determined 
to be the mediator of contraction.

Mechanism of action
The alpha-1 AR are G protein-coupled receptors. When 
norepinephrine and epinephrine bind to the receptor 
there is activation of phospholipase C leading to the 
release of secondary messengers inositol triphosphate and 
diacyglycerol. This results in mobilization of intracellular 
calcium and culminates in the contraction of smooth 
muscle.[11] In the neck of the human bladder, prostate, 
and urethra, it is the alpha-1a AR subtype that is most 
prevalent,[8] constituting two-thirds of alpha-1 receptors in 
normal prostates and up to 85% in prostates with BPH.[12,13] 
AB work through antagonism of alpha-1a AR leading to 
relaxation of prostatic smooth muscle thereby counteracting 
the dynamic component of BOO caused by BPH. The 
non-subtype selective AB display similar affi nity for all the 
alpha-1 AR subtypes and consequently cause vasodilation 
secondary to blockade of the alpha 1b-adrenoceptors that 
are most common in large blood vessels.

Safety and efficacy
All the AB have similar effi cacy with total symptom score in 
general improved by 30-40% and peak fl ow rates by 16-25%, 
but differ in terms of side effect profi le[14,15] [Table 1]. We 
discuss the evolution of AB in the treatment LUTS/BPH.

Non-selective alpha-blockers
Phenoxybenzamine was the fi rst AB shown to produce 
improvements in symptoms as well as flow rates in a 
randomized clinical trial.[16] There were however signifi cant 
side effects due to the systemic antagonism of the alpha-AR 
including dizziness, hypotension, nasal congestion, and 
tiredness which limited its use.

Selective alpha-blockers
Prazazosin was the fi rst alpha-1 AR selective agent used 
in LUTS/BPH and demonstrated a clear advantage over 
phenoxbenzamine in the side effect profi le although it still 
had a signifi cant impact upon blood pressure.[17] As it was 
short acting it, required dosing several times a day which 
was deemed a major limitation. Longer acting AB were then 
subsequently approved, fi rstly Terazosin then Doxazosin. 
Both agents demonstrated comparable effi cacy in terms of 
symptom scores and fl ow rates.[18-21] All the pivotal studies 
with these two agents included a dose titration phase to avoid 
fi rst dose effi cacy and safety effects. Doxazosin has a longer 
half-life although this did not lead to any advantage in terms of 
tolerability or safety. Both agents caused a reduction in blood 
pressure only in those men who were on anti-hypertensives at 
baseline.[22,23] Alfuzosin is another alpha-1 AR selective agent 
which is available in a once a day slow release formulation. It 
has similar effi cacy to the other AB with good tolerability[24,25] 
and its major advantage over the aforementioned agents is 
the lack of need for dose titration.

Subtype-selective alpha-blockers
Subtype selective agents have a greater affi nity for the 
alpha-1a subtype over the other subtypes. They were 
developed on the basis that targeting the alpha-1a subtype 
would result in greater effi cacy and less side effects than 
type specifi c agents. Tamsulosin was the fi rst in class agent 
approved for LUTS/BPH. Experimentally, tamsulosin 
exhibited around a tenfold affi nity for the alpha-1a to 
alpha-1b AR. The pivotal studies failed to demonstrate 
an effi cacy advantage compared to other agents although 
there was a greater incidence of anejaculation noted.[26,27] 
This is often wrongly coded in clinical trials as retrograde 
ejaculation.[28] As with alfuzosin, a major advantage with this 
agent at the standard dose of 0.4 mg is the clinical effi cacy 
without the need for dose titration.

Silodosin is a relatively newer AB with unparalleled selectivity 
for the alpha-1a AR over the alpha-1b AR.[29] In vitro studies 
showed that silodosin’s alpha-1a: Alpha-1b binding ratio is in 
the order of 160:1.[29] Clinically, this has resulted in rapid and 
sustained effi cacy, increased fl ow rates as well as improvements 
in quality of life scores, which are broadly comparable to 
tamsulosin.[30,31] Silodosin was found to have minimal risk of 
cardiovascular effects although it did have a greater risk of 
ejaculatory dysfunction than tamsulosin in direct comparisons, 
14.2 to 22.3% versus 1.6-2.1%, respectively.[32,33]

Naftopidil is another AB, licensed for use only in Japan. It 
has a three-fold affi nity for the alpha-1d over the alpha-1a 
receptor subtype. In prostate glands from men with BPH, 
a three-fold increase in alpha-1d expression compared to 
normal individuals is found and so it has been suggested 
that the alpa-1d receptor also contributes to prostatic 
smooth muscle contraction.[34] The alpha-1d receptor is 
also present in the detrusor muscle and lumbosacral spinal 
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cord[35,36] where in animal studies it has been shown to play 
a role in facilitating the micturition refl ex.[37] There is a 
lack of large well-designed randomized placebo controlled 
studies investigating safety and effi cacy in men with BPH, 
furthermore naftopidil is yet to be studied in men from 
populations in other regions of the world.[38]

Anti-muscarinics
Anti-muscarinics (Anti-M) are the most common class 
of pharmacotherapy used in the overactive bladder 
syndrome (OAB). Traditionally, they have been considered 
to improve symptoms by reducing the frequency and 
strength of non-voluntary detrusor contractions (detrusor 
overactivity (DO)).[39] Classic teaching dictated that anti-M 
should be avoided in men with LUTS/BPH due to a high risk 
of causing acute urinary retention. Recently, this assertion 
has been challenged and anti-M have become an acceptable 
part of the armamentarium in LUTS/BPH.[40-42]

Basic mechanisms of storage LUTS in BPH/BOO
Whilst traditionally in men all LUTS were commonly 
attributed to the prostate, it is clear that the aetiology of 
LUTS and particular storage LUTS is wide. Storage LUTS in 
a proportion of individuals appear to be the result of BOO 
due to BPH as it can be seen that they resolve in around 
two-thirds of men after outfl ow surgery.[43] Whilst DO, which 
is strongly correlated with storage LUTS in men, resolves in 
a similar proportion of patients.[44] In these individuals, it was 
postulated that the bladder cholinergic receptors become 
hypersensitive as a consequence of denervation secondary 
to obstruction.[45] The exact mechanism of storage LUTS/
OAB in men who do not have obstruction or in those whom 
symptoms continue after relief of BOO, remain the subject 
of academic discourse, the putative mechanisms have been 
discussed in detail elsewhere.[46]

Mechanism of action
There are fi ve known subtypes of muscarinic receptor 

distributed in the body (e.g.salivary gland M1/M3, gut M2/M3, 
brain M1 and cardiovascular system M2). In the bladder the 
M2 receptors are most numerous (75%) although it is the M3 
receptors (25%) that are functionally important for detrusor 
contraction. Anti-M are traditionally viewed as exerting their 
effects on storage LUTS/OAB by blocking the post-junctional 
M3 receptors stopping the excitation−contraction coupling in 
the detrusor muscle.[47] This view has been challenged with 
the observation that in usual doses, there is no impairment of 
patients ability to empty their bladders whilst many derive 
symptomatic improvement. It is only at much higher doses 
that voiding effi ciency is signifi cantly affected [Figure 1]. 
The fi nding of muscarinic receptors in the urothelium 
and suburothelium as well as the afferent nerves suggest 
the possibility that anti-M may work through a sensory 
mechanism and correlates well with the clinical fi nding 
that patients who do not demonstrate DO on a urodynamic 
study often experience improvement in symptoms with 
anti-M. A direct action upon the prostate itself is also 
possible as cholinergic nerves innervate the prostatic glands 
and stroma.[48] Muscarinic receptors are also associated 
with prostatic epithelial cells suggesting a possible a role in 
glandular growth or function.[49]

Safety and efficacy
A multitude of randomized controlled trials investigating the 
use of several different anti-M agents in men with LUTS/BPH 
and men with proven BOO have been published and the 
results summarized in several systematic reviews.[50-52] The 
key studies are summarized in Table 2.

The ‘Tolterodine and tamsulosin in men with LUTS 
including OAB: Evaluation and effi cacy study’, known as 
the TIMES study, was a large 12 week randomized study that 
assessed tolterodine ER (4 mg) against tamsulosin (0.4mg) 
and combination therapy with tamsulosin (0.4 mg) and 
tolterodine ER (4 mg) or placebo.[53] The study excluded 
patients with evidence of bladder outlet obstruction 

Table 1: Safety and effi cacy data for current AB

Alfuzosin* Doxazosin* Silodosin^ Tamsulosin* Terazosin*

IPSS 3-9mo/10-16mo −4.44 −5.10/−5.63 −6.4/−7.8 −4.63/−7.53 −6.22/−5.99

Qmax 3-9mo/10-16mo 2.05 3.11/2.98 2.6 1.85/1.86 2.51/1.94

QoL 3-9 mo/10-16mo −1.10 −1.25/−1.47 −1.43 −1.70/−1.37

Dizziness 5 13 3.2 12 15

Nasal congestion 6 8 2.1 11 6

Ejaculation disturbance 0 28.1 10 1

Hypotension asymptomatic NR 5 7 8

Hypotension symptomatic 1 3

Hypotension symptomatic postural 4 2.6 3 6

Hypotension symptomatic syncope 1 0 1 1

*Data based on a meta-analysis of randomised trials from American Urological Association practice guideline on the management of BPH 2006.pp. 1-54. 
(American Urological Association Education and Research)[15] ^From 2 randomized, controlled trials lasting 12 weeks and open-label extension trial of 52 weeks 
in length[31], BPH=Benign prostatic hyperplasia
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(based on low fl ow rate and PVR > 200 ml). Tolterodine 
reduced urgency urinary incontinence episodes versus 
placebo but no other parameters whereas combination 
treatment reduced IPSS total and storage sub-scores as well 
as bladder diary variables. Urinary retention was uncommon 
and occurred to a similar extent in all groups; 0.5, 0, 0.4, 
and 0% for the tolterodine, tamsulosin, combination and 
placebo groups, respectively. In terms of Qmax, there was 
no difference of signifi cance between the groups. In a post 
hoc analyses that stratifi ed men by prostate volume, smaller 
prostatic volume (vol <30 ml and PSA <1.3 ng/ml) was 
associated with greater improvements in several bladder 
diary variables and IPSS storage sub-scores than in men 
with larger prostates (vol >30 ml and PSA >1.3 ng/ml).[54,55]

Tolterodine on its own was comparatively less effective 
which is in variance to other reports which show good 
efficacy for anti-M treatment in men with storage 

LUTS/OAB.[56-58] This is potentially attributable to the 
characteristics of the study population who had relatively 
high IPSS scores at entry (19.5−20.6) and had to have 
features of LUTS/BPH and OAB for entry and so the 
pathophysiology of symptoms in a greater proportion 
of these patients may be purely prostate driven and not 
expected to respond as well to an anti-M alone. Sequential 
therapy with tolterodine after failure of an AB alone to 
improve symptoms has also been studied in a randomized 
trial setting and found to be safe and effi cacious.[59] Other 
anti-M that have demonstrated safety and effi cacy in men 
in large clinical trials include oxybutynin (in combination 
with tamsulosin),[60] solifenacin (in combination with 
tamsulosin)[61] and fesoterodine (after failure of AB to 
improve symptoms).[62]

In order to determine whether anti-M are safe in men with 
urodynamically proven BOO, tolterodine 2 mg BD was 
studied in a small randomized trial in men >40 years with 
confi rmed BOO and DO.[63] Patients underwent pressure 
flow studies at baseline and were then randomized to 
tolterodine or placebo before the pressure fl ow studies were 
repeated at 12 weeks. No signifi cant difference in maximal 
fl ow rates and detrusor voiding pressure at maximal fl ow 
was observed between the groups. There was a marginal 
but signifi cant increase in PVR and similar reduction in 
bladder contractility index for tolterodine compared to 
placebo, 25 ml vs. 0 ml (P ≤ 0.004) and −5 vs. +5 (P = 0.0045), 
respectively. Only one patient developed urinary retention 
who was in the placebo group. Similar fi ndings were seen in 
a recent 12 week study assessing combination of tamsulosin 
oral controlled absorption system with solifenacin 6 mg or 
9 mg with urodynamic BOO.[64]

There is dearth of studies investigating the comparative 
effi cacy of anti-M in men. Once small study (total 107 subjects) 

Figure 1: At standard doses there is a therapeutic effect without impairment of 
voiding contraction whilst at higher doses voiding contraction is impaired and 
there is an increased risk of urinary retent ion

Table 2: Key 12 week randomized placebo controlled studies investigating effi cacy and/or safety of anti-M for male LUTS

Reference Patients 

(n)

Length 

(weeks)

Study groups AUR needing 

catheterization (%)

Effi cacy versus placebo

Kaplan et al. (TIMES)[53] 879 12 Tolterodine

Tamsulosin

Tolterodine+Tamsulosin 

placebo

0

<1

<1

Tolterodine+tamsulosin signifi cantly reduced 

urgency episodes, 24-h voids and nighttime 

Voids, and UUI episodes. Tolterodine 

signifi cantly reduced UUI episodes 

Macdiarmid et al.,[60] 420 12 Oxybutynin+Tamsulosin 

Placebo+Tamsulosin

0

0

Oxybutynin+tamsulosin signifi cantly improved 

total IPSS, storage, and QoL scores 

Chapple et al. (ADAM)[59] 652 12 Tolterodine ER+AB 

Placebo+AB

<1

<1

Tolterodine + -blocker signifi cantly reduced 

24-h, daytime, and nightime urgency episodes, 

24-h voids and daytime voids.

Kaplan et al. (VICTOR)[61] 398 12 Solifenacin+Tamsulosin

Placebo+Tamsulosin

1.5

0

Solifenacin+tamsulosin signifi cantly greater 

reduction in urgency episodes 

Abrams et al.,[63] 221 12 Tolterodine

Placebo

0

1.2

Safety trial

Kaplan et al.,[64] 222 12 Solifenaciin+Tamsulosin

Placebo+Tamsulosin

<1

0

Safety trial

UUI=Urgency urinary incontinence, AUR= Acute urinary retention
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compared tolterodine, solifenacin, and darifenacin.[65] Whilst 
the three agents all reduced the total number of voids and 
IPSS score, tolterodine, and solifenacin had an advantage 
over darifenacin. Darifenacin also showed the greatest 
increase in PVR (+16.2 ml, P < 0.001) and was associated 
with greatest incidences of urinary retention (56%) and 
constipation. There is a need for larger studies comparing 
agents in this group of patients.

In term of assessing safety a major limitation with these 
studies are that they excluded men with larger PVRs and 
low fl ow rates who would have a comparatively higher risk 
of developing urinary retention. In addition where prostate 
volume was measured this was generally low and studies 
were mostly 12 weeks in duration, which is arguably not 
long enough to gauge the true risk of developing urinary 
retention. For these reasons anti-M are not recommended in 
men with a raised PVR >200 ml, low peak fl ow rates or who 
have larger prostates or a prior history of urinary retention.

Phosphodiesterase-5-Inhibitors
Epidemiological studies have demonstrated a strong and 
consistent relationship between LUTS/BPH and erectile 
dysfunction (ED).[66] Several hypotheses for a common 
pathway in the pathogenesis of LUTS and ED have been 
proposed such as a change in the NO-cGMP pathway, 
RhoA/Rho-kinase signaling, increased autonomic adrenergic 
activity, and pelvic ischemia due to atherosclerosis.[67] PDE5 
inhibitors are an established treatment for ED and their 
potential as a therapy for LUTS/BPH has attracted great 
interest. The rationale for their use is to improve LUTS and 
any coexistent sexual dysfunction, whether pre-existent or 
consequent upon therapy taken for LUTS/BPH such as a 
5-alpha reductase inhibitor.

Mechanism
PDE5 is expressed in the prostatic urethra, prostate and 
bladder neck,[68] and supplying blood vessels.[68] Experimental 
studies have shown PDE5 inhibitors cause relaxation of 
detrusor, prostate and pelvic vasculature muscle strips[69] 
through regulating cGMP breakdown and enhancing the 
NO/cGMP signaling pathway. Other possible mechanism 
maybe through improved pelvic oxygenation or an effect 
on the afferent nerves or alternatively by reducing prostatic 
infl ammation.[70]

Safety and efficacy
A few early proof of concept studies demonstrated the 
potential benefi t of sildenafi l in men with LUTS with ED 
when taken on an as needed basis.[71,72] The positive effect 
of sildenafi l was attributed to smooth muscle relaxation. 
These studies were open label, non-randomized and not 
placebo controlled. More substantive evidence was provided 
by a series of randomized clinical studies that assessed daily 
dosing with three different PDE5 inhibitors (sildenafi l, 
vardenafi l, tadalafi l) inhibitors alone or in combination with 

and AB. Gacci et al. have recently summarized the results 
of these studies in a systematic review and meta-analysis. In 
total, seven RCTs assessing the effi cacy of monotherapy with 
PDE5 inhibitors in men with LUTS/BPH were included. 
The analysis demonstrated signifi cant improvements in 
IPSS score (−2.8, P < 0.0001) in comparison to placebo with 
no improvement in fl ow rate.[73] In terms of safety most 
treatment related adverse events were mild to moderate 
and seldom led to discontinuation of therapy. Flushing, 
gastroesophageal reflux, headache, and dyspepsia all 
occurred more frequently with PDE5 inhibitors.

In fi ve relatively smaller studies, combination therapy with 
an AB was assessed.[73] In terms of total IPSS, combination 
therapy signifi cantly improved scores to a greater extent 
than AB alone (−1.8 P = 0.05). Interestingly, in terms of fl ow 
rate a signifi cant benefi t for combination treatment versus 
AB alone was evident (1.5 ml/s [+0.9 to + 2.2]; P < 0.0001). 
The authors postulated that the additional benefi t in fl ow 
rate, not seen with PDE5 inhibitors alone, maybe explained 
by relaxation of the bladder counteracting any effect from 
relaxation of prostate smooth muscle. In terms of safety, 
adverse event rate was similar between the two groups, 
6.8% with combination treatment and 5.1% with AB alone.

Approach to selecting non-hormonal pharmacotherapy 
in male LUTS
Men with LUTS/BPH represent a heterogeneous group 
of patients in terms of age, co-morbidities, concomitant 
medications, and sexual activity. All of these factors have 
major implications with regards to the suitability and 
tolerability of medical therapy and must be carefully 
considered in selecting which therapy is appropriate for 
which patient.

PVR
Anti-M as monotherapy or in combination with AB are 
currently recommended for use in men with LUTS/BPH 
with predominant storage LUTS in both the American 
urology association (AUA)[74] and European association 
of urology (EAU) guidelines.[75] The AUA guidelines 
recommend that PVR is checked before the initiation of 
therapy and that anti-M be used with caution in men with 
PVR >250-300 ml whilst the EAU guideline recommends 
caution when used in men with BOO. The EAU treatment 
algorithm provides the option of anti-M monotherapy in 
men with storage LUTS/OAB only, whilst in those with 
co-existent voiding LUTS an AB is recommended initially, 
typically for a period of 4-6 weeks, after which an anti-M 
is an option in men with residual storage LUTS/OAB. 
Monitoring of PVR within the fi rst month of treatment 
using bladder ultrasound is advisable.

Age
BPH can affect men as early as the 4th decade and usually 
progresses with age, hence patients may range from those 
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who are young, fi t and active to those who are elderly, frail 
and poorly mobile. Orthostatic hypotension is a common 
problem associated with old age and can occur in the absence 
of frank cardiovascular disease. As such medications that may 
affect blood pressure may exacerbate this problem leading to 
dizziness, falls, and fall related morbidity. Non-selective AB 
certainly fall into this category due to associated antagonism 
of alpha 1b receptors in the vascular system and so need to 
be used with caution in more elderly men. Similarly, age is 
an important consideration when prescribing anti-M, due 
to the propensity of these agents to cause confusion in the 
elderly as well as constipation.

Co-morbidities and concomitant medications
LUTS/BPH often occurs in the context of common, 
age-related co-morbidities such as cardiovascular disease, 
hypertension, and erectile dysfunction. Medication taken 
for these conditions may potentially interact adversely 
with LUTS/BPH therapy. A common example of this is the 
addition of an alpha-blocker in the context of concomitant 
antihypertensive treatment leading to a pronounced 
hypotensive effect. There is potential for a similar scenario 
to occur in patients receiving PDE5 inhibitors for erectile 
dysfunction and there is a need for this to be investigated in 
future studies. Anti-M use is contraindicated in a variety of 
medical conditions that occur in the elderly males such as 
narrow-angle glaucoma and intestinal atony. Hence, a careful 
history and assessment of current medication is essential.

Sexual function
Sexual dysfunction is a recognized side effect of treatment 
with alpha-blockers usually in the form of ejaculatory 
dysfunction which is a collective term to describe reduced 
semen quantity, reduced semen force or no semen associated 
with orgasm. These are thought to occur due to alpha-1a 
AR mediated inhibition of the ejaculatory apparatus rather 
than a defi ciency in sperm function or number and the 
effect is reversed within days of stopping treatment.[76] Such 
problems of sexual function may not be a hindrance to the 
older male but clearly are likely to concern younger men 
who are more likely to be sexually active. Even so it may be 
the case that some men are willing to tolerate such problems 
as an acceptable “trade off” for improvements in bothersome 
LUTS that drug therapy may provide. PDE5 inhibitors offer 
the possibility of simultaneously treating LUTS and ED.

Tolerability
Poor adherence and persistence are common problems with 
anti-M. The proportion of patients still on their original 
medication at 1 year ranges from 14 to 35% for different 
agents in common use.[77] The problem stems from a lack 
of perceived effi cacy or the inability to tolerate side effects. 
Common side effects include dry mouth, constipation, 
tiredness, blurred vision as well as cognitive impairment 
which the elderly are at particular risk from. In real clinical 
practice, if a patient fails to gain symptomatic improvement 

or is unable to tolerate side effects, a different anti-M agent 
is often trialed although there is no strong evidence for 
differential effi cacy across agents.

CONCLUSIONS

In 2014, there are a variety of non-hormonal pharmacological 
agents that can be used alone or in combination to target 
the pathophysiologies driving the symptoms of men with 
LUTS/BPH. Sub-type selective AB offer the opportunity 
to relieve LUTS and improve fl ow rates with minimal 
cardiovascular side effects. This comes at the cost of a 
relatively higher incidence of ejaculatory dysfunction 
which may make them better suited to older individuals 
or those who are not sexually active. Type selective AB 
may be a more appropriate option in younger and sexually 
active individuals. Anti-M agents are now considered safe 
and effi cacious in the treatment of storage LUTS which are 
typically most bothersome for patients. There is a need for 
further studies to understand the long-term risk of urinary 
retention beyond 3 months and better defi ne the safe upper 
limit in terms of PVR. PDE5 inhibitors offer the potential 
to simultaneously treat both LUTS/BPH and ED. They have 
demonstrated effi cacy without simultaneously improving 
fl ow rates suggesting they do not work by ameliorating BOO. 
Their place in treatment algorithms is yet to be established.
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