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Introduction Strong epidemiologic evidence supports correlation between lower urinary tract symp-
toms due to benign prostatic hyperplasia (LUTS/BPH) and erectile dysfunction (ED). The link has biologic
plausibility given phosphodiesterase type 5 (PDE5) expression in pelvic structures. PDES inhibitors target

pathophysiologic processes implicated in LUTS/BPH.
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Material and methods This review highlights the efficacy and safety of the daily use of a PDES inhibi-
tor tadalafil in LUTS/BPH, with a focus on LUTS/BPH medical management in Russia.

Results Alpha—blockers and phytotherapy are major components of the current LUTS/BPH therapy in
Russia. Russian regulatory authorities granted approval for once—daily tadalafil for treatment of LUTS/
BPH in January 2012. In a pivotal study, tadalafil 5 mg once—daily significantly improved International
Prostate Symptom Score (IPSS) over 12 weeks vs. placebo (P = .004) regardless of baseline ED sever-
ity. IPSS improvement was maintained at 12 weeks. Integrated analysis of randomized studies showed
that tadalafil 5 mg once—daily resulted in significant symptom improvements across a range of men
with LUTS/BPH. Relief of LUTS due to tadalafil was independent of improvement in ED; improvements
in IPSS and erectile function were only weakly correlated (r = —0.229). Another pooled analysis found
similar improvement in LUTS/BPH between men with or without ED, with non—significant P values for
treatment—by—ED—status interactions for total IPSS ( P =.73). Non—registration studies of tadalafil and
alpha—blocker co—therapy in LUTS/BPH suggest an additive effect, but co—therapy is not recommended
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in current tadalafil prescribing instructions.
Conclusions Tadalafil results in symptom improvements across a range of men with LUTS/BPH and
represents a new treatment option for patients in Russia with LUTS/BPH.
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INTRODUCTION

Globally, both erectile dysfunction (ED) and lower
urinary tract symptoms (LUTS) secondary to benign
prostatic hyperplasia (BPH) are highly prevalent
in men, and both conditions increase in prevalence
with age [1-6]. Results from population-based sur-
veys indicate that LUTS occur “at least sometimes”
in up to 72% of middle—aged men [1, 2, 3]; while ED
prevalence ranges from 2% in men younger than 40
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years, to 86% in men 80 years and older [4]. Although
methodological differences complicate comparisons,
a recent survey of men aged 20-75 years in commu-
nity and healthcare settings (without established
urological disease) in the Russian Federation (N =
1225) detected ED symptoms in approximately 90%
of respondents. Reasons for prevalent ED are specu-
lative, but possible factors may include a population
(Russian men) with a high rate of ED risk factors
(e.g., cardiovascular disease) and ineffectiveness of
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traditional Russian ED treatments. The prevalence
of urinary symptoms (as assessed by International
Prostate Symptom Score [IPSS]) in the survey ex-
ceeded 60%, with moderate or severe symptoms in
approximately 29% of the respondents [5]. The high
prevalence of LUTS/BPH in the Russian sample may
reflect, in part, subjective perception of the questions
by respondents. Alternatively, a true higher preva-
lence of LUTS/BPH may exist given the relatively
lower life expectancy of men in Russia compared to
the West and earlier manifestation of different dis-
eases.

Strong epidemiological evidence supports a correla-
tion between LUTS and ED [7, 8]. The Cologne Male
Survey of approximately 4,500 German men age 30—
80 years found that the prevalence of LUTS in men
with ED was approximately 72% versus 38% in men
with normal erections [9]. LUTS was an independent
risk factor for ED [9]. In the Multinational Survey
of the Aging Male (MSAM-7), a large study of over
12,000 respondents in six European countries and
the United States, sexual disorders and their both-
ersomeness were strongly related to both age and
severity of LUTS [10]. The presence and severity of
LUTS were independent risk factors for sexual dys-
function. In Russia, epidemiological evidence also
points to LUTS/BPH and ED comorbidity. A meta—
analysis of survey data from a subset of men with
“voiding dysfunction” (N = 767) found a “strong” cor-
relation with ED symptoms in approximately 18%
and “moderate” correlation in 10% of cases. Approxi-
mately two—thirds had a “weak” correlation between
LUTS and ED symptoms [5]. The true correlation
between LUTS and ED may be stronger than re-
ported in this trial as patients in Russia may tend
to mention only their primary complaint and omit
concomitant symptoms as “less important” or “non—
significant.”

Current practice patterns for BPH

In the presence of moderate or severe LUTS due to
BPH, medical management has become the stan-
dard of care in patients not meeting criteria for sur-
gical intervention [11, 12]. Nevertheless, there are
variations among European countries concerning
prescriptions related to BPH [13]. A retrospective
analysis of European claims that the data (19 coun-
tries) found an increase in prescriptions for LUTS/
BPH, although prescription of BPH-related medica-
tions was “highly different” across Europe. Between
2004 and 2008, the number of BPH-related prescrip-
tions increased by between 22% (France) and 145%
(Hungary), with an increasing prescription gradient
from northern to southern countries. Alphal-adre-

noceptor antagonists (alpha—blockers) were the most
widely prescribed drugs, while use of 5—alpha-reduc-
tase inhibitors (5—ARIs) remained stable or slightly
increased during the study period. Although not evi-
dence-based, phytotherapy represented up to 40% of
prescriptions and was country—specific.

Data on current treatment patterns for LUTS/BPH
in Russia are sparse with wide region—specific varia-
tions. Available prescription data from five Russian
cities in April 2007 indicated that alpha—blockers
(40%) are an important component of medical man-
agement, with 5—-ARIs (5%) or combination therapy
(alpha—blockers + 5—ARIs) (10%) comprising a small
proportion of prescriptions [14]. Phytotherapy is a
major element of treatment, representing approxi-
mately 50% of prescriptions. At present, phosphodi-
esterase type 5 (PDES5) inhibitors or antimuscarinics
comprise a small percentage of prescribed drugs for
LUTS/BPH in Russia.

The 2013 Guidelines on the Management of Male
LUTS (including Benign Prostatic Obstruction) pub-
lished by the European Association of Urology (EAU)
and guidelines compiled by the American Urological
Association (AUA) recommend the use of several dif-
ferent pharmacotherapies for the treatment of LUTS,
depending on the clinical situation [11, 12]. Alpha—
blockers and 5-ARIs are considered the first-line
medical treatment in men with moderate to severe
lower urinary tract symptoms. The newest drug class,
PDES5 inhibitors, are mentioned in the 2013 EAU
guidelines. Per these guidelines, PDE5 inhibitors are
limited to men who have LUTS and participate in clin-
ical trials. Tadalafil gained first approval for LUTS/
BPH in October 2011 in the United States by the Food
and Drug Administration (FDA) and was subsequent-
ly approved in the European Union, Russia, Canada,
Israel, and several countries in Central and South
America and Asia [15]. Russian regulatory authori-
ties granted local approval for once—daily tadalafil for
treatment of LUTS/BPH in January 2012.

Overlapping pathophysiologic processes

Several mechanisms have been proposed to explain
the relationship between LUTS and ED (Figure 1),
including pelvic reduction in nitric oxide synthase
(NOS)/nitric oxide (NO) [16-20] and autonomic ner-
vous system overactivity [16, 19, 20, 21]. Abnormal
upregulation of the RhoA/Rho kinase (ROCK) path-
way, which mediates smooth muscle contraction,
might also contribute to the lack of smooth muscle
relaxation in the prostate, urethra, bladder neck,
and penis [17-20]. Upregulation of the ROCK path-
way has been associated with pelvic ischemia and/
or atherosclerosis of blood vessels supplying pelvic
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Figure 1. Overlapping pathophysiologic processes in LUTS and ED may include alteration in nitric oxide (NO) bioavailability, in-
creased smooth muscle contractility, atherosclerosis, and changes in circulating sex hormone levels. Adapted from reference 19.

organs [19], which is associated with ED and is a
pathophysiologic risk factor for LUTS [16, 19, 20].
Altered androgen environment and inflammation
represent additional pathophysiologic risk factors
for LUTS and ED [16, 19].

Because PDES5 is widely expressed in the bladder,
prostate, and urethra, the smooth muscle and vascu-
lature within these structures, it represents poten-
tial targets for PDE5 inhibitors [16]. PDE5 inhibi-
tors have been shown to relax human smooth muscle
samples from the prostate, bladder, and urethra by
upregulating NO/cGMP activity [22, 23]. In addi-
tion, blocking PDE5 down regulates ROCK activity
and has an antiproliferative effect in cultured hu-
man bladder cells [24]. PDE5 inhibitors were shown
to increase prostate tissue oxygenation in a rat
model of genitourinary ischemia/hypoxia [25] and
increase ¢cGMP release in ischemic LUT tissue in
rabbits [26]. Clinically, a small study with 12 BPH
patients awaiting surgery detected increased pros-
tatic blood perfusion following tadalafil administra-
tion [27]. The possible effect of this phenomenon on
subsequent blood loss during transurethral resection
of the prostate has not been specifically evaluated.
However, changes in organ perfusion represent nor-
malization of the blood flow to support normal func-
tion; therefore, the potential for increased bleeding
risk is not plausible. There have been no reports of
increased bleeding during prostate surgery in men
taking PDES5 inhibitors.

Afferent nerve activity represents another possible
target of PDES5 inhibitors [16]. Animal models have
shown reduced afferent nerve activity in the blad-
der following PDES5 inhibition [28, 29], and a specific
action of tadalafil on chronic inflammation in the
prostate was recently reported [30]. Thus, the mech-
anisms by which PDE5 inhibitors improve LUTS/
BPH are likely multifactorial: cGMP-mediated vas-
cular relaxation, smooth muscle relaxation of the
prostate and bladder, and decreased afferent nerve
activity, which may complement vascular effects.

Clinical efficacy of tadalafil in LUTS/BPH

Clinical trials of PDE5 inhibitors in men with LUTS/
BPH have shown a reduction in symptoms as as-
sessed by the IPSS questionnaire [31, 32] (Table 1).
A large randomized study (N = 1058) of once—dai-
ly tadalafil versus placebo in patients with LUTS/
BPH showed statistically significant and clinically
meaningful (=3 point) improvement in total IPSS
from baseline (tadalafil 2.5 mg, P = .015; 5-20 mg,
all P<.001) over 12 weeks [33, 34]. Daily doses of 5,
10 and 20 mg tadalafil had very similar improve-
ments in IPSS with “minimal” additional improve-
ment in the 10— and 20-mg groups. The daily 2.5—
mg dose did not consistently treat LUTS/BPH and
is not recommended for this medical condition. In
a post hoc analysis, changes in IPSS in men with
and without ED (assessed by International Index
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Table 1. Summary of clinical studies of once—daily tadalafil in LUTS/BPH. Adapted from references 33, 35-42, and 49

Study Population N Study Design/Treatment Results Comment
PBO—controlled Studies
Mean change IPSS (BL to EP)
¢ Tadalafil 2.5 mg
Randomized, double—blind, (3.9, P=.015%) ¢ IPSS improvements at 4, 8
PBO—controlled, dose— * Tadalafil 5 mg and 12 weeks significant for all
Roehrborn et LUTS/BPH 1058 ranging (12 wks [EP]) (-4.9, P<._001*) tadalaﬁl doses N
al., 2008 [33] Tadalafil 2.5, 5, 10 or 20 mg ¢ Tadalafil 10 mg e |PSS improvement clinically
(Qb) (-5.2, P<.001%) meaningful
PBO ¢ Tadalafil 20 mg
(-5.2, P<.001%)
¢ PBO (-2.3)
Mean change IPSS (BL to EP)
With ED:
¢ Tadalafil 2.5 mg (-4.3)
Post—hoc analysis: ¢ Tadalfil 5 mg (—4.8) ¢ |PSS improvements were not
Randomized, double-blind, * Tadalafil 10 mg (-5.3) significantly different (subgroup
716 (ED) PBO-controlled, dose— » Tadalafil 20 mg (-5.6) P=.352/subgroup—by—treatment

Broderick et LUTS/BPH with or

al, 2010 [35] without ED
Donatucci et
al., 2011 [36] LUTS/BPH
Porst et al LUTS/BPH

v > >
2011 [37] (IPSS=13, Qmax >4

to <15 mL/s)

Egerdie et al.,

L B ith ED
2012 [38] UTS/BPH with

340 (without ED)

427 (who
completed dose—
ranging study)

325

606

ranging (12 wks [EP])
Tadalafil 2.5, 5, 10 or 20 mg
(QD)

PBO

Open—label extension (52
wks [EP])

Tadalafil 5 mg (QD) (dose
evaluated in open—label
phase)

PBO

Randomized, double—blind,
PBO—controlled (12 wks [EP])
Tadalafil 5 mg (QD)

PBO

Randomized, double—blind,
PBO—controlled (12 wks [EP])
Tadalafil 2.5, 5 mg (QD)

PBO

Pooled Analyses

« PBO (-2.4)

Without ED:

¢ Tadalafil 2.5 mg (-3.2)
¢ Tadalfil 5 mg (-5.3)

* Tadalafil 10 mg (-5.1)
» Tadalafil 20 mg (—4.5)
« PBO (-2.4)

Mean change IPSS (Wk O to EP)
e Prior tadalafil 2.5 mg (-5.7)
e Prior tadalafil 5 mg (-5.0)

e Prior tadalafil 10 mg (-5.7)
e Prior tadalafil 20 mg (—4.6)
¢ All (-5.0)

e Prior PBO (-4.1)

Mean change IPSS (Wk 12

to EP)

e Prior tadalafil 2.5 mg (-2.5)
e Prior tadalafil 5 mg (0.2)

e Prior tadalafil 10 mg (-0.2)
e Prior tadalafil 20 mg (0.8)

¢ All (-0.9)

e Prior PBO (-2.2)

Mean change IPSS (BL to EP)
¢ Tadalafil 5 mg (-5.6,
P=.004*)

* PBO (-3.6)

Mean change IPSS (BL to EP)
¢ Tadalafil 2.5 (4.6, P=NS*)
¢ Tadalafil 5 mg (-6.1,
P<.001%)

¢ PBO (-3.8)

P=.644)

e Similar effects were observed
for IPSS QoL and BPH Impact
Index

¢ After 1 month of extension,
men who changed from PBO

or tadalafil 2.5 mg to 5 mg had
a significant (P<.01) reduction
in IPSS

e Men who remained on
tadalafil 5 mg or decreased dose
to 5 mg (from 10 or 20 mg)
maintained IPSS improvement

e Changes in IPSS irritative and
obstructive subscores, IPSS Qol,
and BPH Impact Index were
maintained after 1 year

e |PSS improvement clinically
meaningful

e Reduction in IPSS apparent
after 1 wk and significant after
4 wks (P=.003%*)

¢ No significant treatment—by—
subgroup interaction between
baseline LUTS severity or ED
severity and change in total IPSS

e Tadalafil 5 mg significantly
improved IPSS voiding and
storage subscores and BPH
Impact Index (all P<.001%)
versus PBO at 12 weeks

e Increases in Qmax were
small with both doses, though
marginally significant with
tadalafil 2.5 mg (P=.027%)
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LUTS/BPH with
or without ED

1500 (safety
database)

LUTS/BPH with ED 1026

1089 (balanced
in baseline BPH
severity)

751 (ED)

338 (without ED)

LUTS/BPH
with or without ED

Pooled data from 4
international, randomized,
double—blind,
PBO-controlled studies
(12 wks [EP])

Tadalafil 5 mg (QD)

PBO

Pooled data from

4 international, randomized,
PBO-controlled studies (12
wks [EP]); analyses restricted
to men with ED

Tadalafil 5 mg (QD)

PBO

Pooled data from 3
randomized, double-blind,
PBO—controlled studies (12
wks [EP])

Tadalafil 5 mg (QD)

PBO

Mean change IPSS (BL to EP)
¢ Tadalafil 5 mg (-5.0,
P<.001%)

* PBO (-2.7)

Mean change IPSS (BL to EP)
* Tadalafil (-6.0, P<.001%)
¢ PBO (-3.6)

Mean change IPSS (BL to EP)
With ED:

* Tadalafil 5 mg (-5.7,
P<.001*)

e PBO (-3.3)

Without ED:

¢ Tadalafil 5 mg (-5.4, P<.05%)
e PBO (-3.3)

Tadalafil and alpha—blocker comparator

Randomized, double—blind,
PBO—controlled (12 wks [EP])
Tadalafil 5 mg (QD)
Tamsulosin 0.4 mg

PBO

Mean change IPSS (BL to EP)
e Tadalafil 5 mg (-6.3,
P=.001%)

e Tamsulosin (=5.7, P=.023%)
* PBO (-4.2)

Combination treatment: Tadalafil with 5-alpha reductase inhibitor

LUTS/BPH

(IPSS>13, Qmax >4 511
to <15 mL/s)

LUTS/BPH (IPSS >13,
pros-tate vol-ume 695

>30 mL)

Randomized, dou-ble-blind,
parallel (4, 12, 26 wks)
Finasteride 5 mg/PBO
Finasteride 5 mg/tadalafil
5mg

Mean change IPSS

* Finasteride 5 mg/tadalafil
5 mg (4 wk: —4.0, P<.001t;
12 wk: =5.2, P=.001t; 26 wk:
—5.5; P=.022%)

* Finasteride 5 mg/PBO

(4 wk:—2.3; 12 wk: -3.8;

26 wk: —4.5)

e Significant improvements

in IPSS voiding and storage
subscores, BPH impact index
and IPSS Qol (all P<.001*)

e Significant IPSS improvement
regardless of baseline LUTS
severity (IPSS <20/>20), age
(£65/>65 years), recent previous
use of alpha—blockers or PDES
inhibitors, total testosterone
level (<300/>300 ng/dL), or PSA
(<40/>40 mL)

« Significant improvements

in IPSS voiding and storage
subscores, BPH impact index
and IPSS Qol (all P<.001*)

¢ No significant impact of
baseline ED severity on IPSS
(interaction P values, 0.463)

e Improvement in IIEF—EF score
was not significantly impacted
by baseline LUTS/BPH severity
(interaction P value, 0.926)

* Improvements in IPSS and
IIEF—EF score were weakly
correlated (r=—0.229)

¢ Improvement in LUTS/BPH
similar in men with and without
ED; P values for treatment—by—
ED-status interactions were not
significant for total IPSS (P=.73),
IPSS voiding subscore (P=.69),
IPSS storage subscore (P=.78),
BPH impact index (P=.81), and
IPSS QoL (P =.89)

¢ BPH Impact Index significantly
improved through 12 weeks

for tadalafil (P=.003*) and
tamsulosin (P=.026%)

¢ |PSS QoL Index and Treatment
Satisfaction Scale-BPH improved
significantly with tadalafil (both
P<.05%*) but not tamsulosin
(both P>0.1%*)

¢ Qmax increased significantly
with both tadalafil (P=.009%)
and tamsulosin (P=0.014%*)

e Finasteride/tadalafil
significantly improved IPSS
storage and voiding subscores at
week 4 (P=.007t and P<.001t)
and week 12 (P=.0401 and
P<.001t) and IPSS voiding
subscores at week 26 (P=.015T)
¢ IPSS—Qol index improved with
finasteride/tadalafil at all three
postbaseline assessments and
reached statistical significance at
week 4 (P<.001t)

*vs. PBO; tvs. finasteride 5 mg/PBO
BL — baseline; ED — erectile dysfunction; EP — endpoint; IIEF-EF — International Index of Erectile Function—Erectile Function domain; IPSS—International Prostate
Symptom Scores; LUTS/BPH — lower urinary tract symptoms due to benign prostatic hyperplasia; NS — not significant; PBO — placebo; PSA — prostate—specific

antigen; QD — once—daily; Qmax—maximum urine flow rate; QoL — quality of life; wk(s) — week(s)
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of Erectile Function—Erectile Function [IIEF-EF])
were not significantly different (subgroup P = .352,
subgroup—by—treatment P = .644) [35], which sup-
ports tadalafil’s improvement of LUTS independent
of improved erectile function.

Long-term efficacy of tadalafil was evaluated in an
extension study (N = 427) of tadalafil 5 mg once—dai-
ly in men with LUTS/BPH [36]. Improvements dur-
ing the placebo—controlled period or the first months
of the extension were maintained during one year
of therapy as assessed by total IPSS [36]. After 1
month of treatment in the extension phase, men who
changed from placebo or 2.5 mg of tadalafil to the 5—
mg dose had a statistically significant (P <.01) reduc-
tion in IPSS, while men who remained on tadalafil
5 mg or decreased their dose to 5 mg (from 10 or 20
mg) maintained the improvement. Data on tadalafil
once—daily for LUTS/BPH efficacy with follow—up
longer than 1 year are lacking.

The efficacy and safety of tadalafil in LUTS/BPH were
investigated in a pivotal randomized, double-blind,
placebo—controlled 12 week trial (N = 325) at a dose
of 5 mg once—daily [37]. Tadalafil statistically signifi-
cantly improved total IPSS from baseline to endpoint
compared with placebo (P = .004), and the reduction
in total IPSS was clinically meaningful [37]. Notably,
total IPSS improved regardless of baseline ED sever-
ity. Another 12—week double-blind study evaluated
the effect of tadalafil 2.5 mg or 5 mg once—daily on
LUTS and ED in men with both conditions (N = 606)
[38]. This study detected clinically meaningful and
statistically significant total IPSS improvement with
tadalafil 5 mg versus placebo at 2 weeks through end-
point P <.001). The 5—mg dose also significantly im-
proved IPSS voiding (P <.001) and storage (P <.001)
subscores versus placebo at 12 weeks.

Several integrated analyses of international stud-
ies have further evaluated tadalafil 5 mg once—daily
versus placebo in LUTS/BPH in various subpopula-
tions, including those with or without ED. A pooled
analysis of four randomized, double-blind, place-
bo—controlled studies (N = 1500) of tadalafil 5 mg
once—daily for LUTS/BPH confirmed statistically
significant improvements from baseline in IPSS as
well as BPH impact index and IPSS—QoL index (all P
<.001) versus placebo [39]. Subgroup analyses found
that IPSS improvements were significant regardless
of baseline LUTS severity. A separate integrated
analysis of data limited to sexually active men with
ED (N = 1026) supported the observation that relief
of LUTS with tadalafil treatment versus placebo (P
<.001) is independent of improvement in ED [40].
There was no significant impact of baseline ED se-
verity on IPSS response (interaction P value, 0.463),
and improvement in IIEF-EF score was not signifi-

cantly impacted by baseline LUTS/BPH severity (in-
teraction P value, 0.926). Improvements in IPSS and
ITEF-EF score during treatment were only weakly
correlated (r = —0.229), which is consistent with no
direct relationship between the magnitude of im-
provements in ED and LUTS/BPH. Some degree of
correlation is expected when comorbid conditions are
treated with a single agent.

Another pooled analysis of three global randomized,
double-blind, placebo—controlled studies further sup-
ported the independent benefit of tadalafil in LUTS/
BPH and ED [41]. In these three similarly designed
studies, a total of 1089 men (balanced in baseline BPH
severity) with ED (n = 751) or without ED (n = 338)
were randomly assigned to placebo or tadalafil 5 mg
once—daily for 12 weeks. Regardless of the presence
or absence of ED, treatment with tadalafil 5 mg re-
sulted in significant improvement in total IPSS mean
change from baseline compared with placebo, and sig-
nificant improvements in IPSS subscores (voiding and
storage) and quality of life. Notably, improvement in
LUTS/BPH was similar in men without and with ED,
as the P values for treatment-by—ED-status interac-
tions was not significant for total IPSS (P = .73).

Tadalafil with or without an alpha—blocker

Given that alpha—blockers are often first-line treat-
ments for LUTS/BPH, tamsulosin 0.4 mg once—daily
was included as the active control in a double-blind
placebo—controlled study (N = 511) of tadalafil 5 mg
for 12 weeks [42]. Although not designed for statisti-
cal testing of superiority, this study found that the
change from baseline to week 12 in total IPSS was
statistically significant for both tadalafil and tamsu-
losin versus placebo (P = .001 and P = .023, respec-
tively). The magnitude of improvement in total IPSS
at the 12—week endpoint with tadalafil was compa-
rable to that with tamsulosin and consistent with
other reports [33, 37, 38]. As measured by IIEF-EF,
tadalafil significantly improved erectile function
(P <.001) compared with placebo in sexually active
men with ED (approximately 60% of subjects), while
tamsulosin did not (P = .699) [42, 43]. Overall, evi-
dence from this study indicates that tadalafil 5 mg
or tamsulosin 0.4 mg once—daily results in similar
improvements in LUTS/BPH symptoms at 12 weeks.
Well-controlled clinical trials that thoroughly evalu-
ate the potential action of combination therapy with
tadalafil and an alpha-blocker are lacking. A prelim-
inary report of alfuzosin 10 mg once—daily, tadalafil
20 mg on alternative days, or a combination of both
in men with LUTS/BPH indicated that co—therapy
improved symptom and uroflowmetry measures [44].
A small placebo—controlled study (N = 40) of tamsu-
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losin 0.4 mg/tadalafil 5 mg versus tamsulosin 0.4 mg/
placebo once—daily in LUTS/BPH detected a signifi-
cant decrease in total IPSS (P = .01) from baseline
to week 4 in the tamsulosin/tadalafil group [45]. A
small crossover study (N = 30) of tamsulosin 0.4 mg/
tadalafil 20 mg or tamsulosin 0.4 mg/placebo once—
daily in LUTS/BPH showed significant improve-
ments in IPSS with both treatments [46]. Evidence
from these non-registration studies suggests an ad-
ditive effect with combination therapy. However, the
co—therapy database is limited and further research
is needed. The manufacturer of tadalafil has not con-
ducted a well controlled head-to—-head or combina-
tion study with alpha—blockers other than for safety
reasons. At present, prescribing instructions do not
recommend tadalafil in combination with alpha—
blockers in LUTS/BPH because efficacy has not been
adequately studied and because of the risk of blood
pressure lowering [47].

Tadalafil with 5—alpha reductase inhibitor

Given their distinct mechanisms of action, addition
of a PDES5 inhibitor to a 5-ARI may offer earlier
symptomatic relief in LUTS. Additionally, the use of
tadalafil may reduce the sexual side effects (includ-
ing ED) observed with 5-ARIs [48]. To investigate
this combination, 5—~ARI-naive men with LUTS (N
= 695) secondary to BPH were randomized to fin-
asteride 5 mg/placebo or finasteride 5 mg/tadalafil
5 mg following placebo run—in in a double-blind,
parallel group study [49]. Tadalafil 5 mg once—daily,

co—administered with finasteride 5 mg for 12 weeks
resulted in total IPSS improvement that was signifi-
cantly better than finasteride/placebo (P = .001) [49].
Significantly greater LUTS improvements were also
observed with finasteride/tadalafil at both 4 weeks
(P <.001) and 26 weeks (P = .022) post—baseline. The
data also indicated that quality of life was enhanced
with finasteride/tadalafil therapy. The IPSS-QoL
index was numerically improved with finasteride/
tadalafil compared with finasteride/placebo at all
three postbaseline assessments and reached statis-
tical significance at week 4 (P <.001) [49]. Improve-
ment in QoL approached significance at 12 weeks
(P = .051). Among sexually active patients who had
ED at baseline, finasteride/tadalafil led to significant
improvements in IIEF-EF scores at all three post-
baseline time points compared with finasteride/pla-
cebo (all P <.001).

Safety profile of tadalafil in LUTS/BPH

The frequency of mild to moderate adverse events
(AEs) with tadalafil in LUTS/BPH was similar to
the frequency with placebo in trials encompassing
a broad demographic spectrum and disease severity
[33, 37, 38, 50]. No clear dose relationship to safety
was evident in dose—finding studies [33, 50] or in
a urodynamic safety study in which a high dose of
tadalafil (20 mg) was administered for 12 weeks [51].
In studies with long—term extensions, adverse events
with tadalafil 5 mg were similar to those reported
during the double—blind phase [36, 50] (Table 2). To-

Table 2. Most common (22%) treatment—emergent adverse events in the open—label extension phases of multinational and
Japanese dose—finding studies. Adapted from references 36 and 50

Multinational dose—finding study (open—label phase)

Tadalafil 5 mg*

Japanese dose—finding study (open—label phase)
Tadalafil 5 mg*

(N=427) (N=394)
One or more TEAE, n (%) 246 (57.6) 232 (58.9)
Dyspepsia 17 (4.0) Nasopharyngitis 42 (10.7)
GERD 17 (4.0) Diarrhea 24 (6.1)
Back pain 16 (3.7) Back pain 17 (4.3)
Headache 13 (3.0) Headache 12 (3.0)
Sinusitis 12 (2.8) Dyspepsia 10 (2.5)
Hypertension 11 (2.6) Eczema 9(2.3)
Cough 9(2.1) Insomnia 8(2.0)
Reflux esophagitis 8(2.0)
Discontinuation for AE, n (%) 22 (5.2) 36(9.1)
One or more SAE, n (%) 20 (4.7) 11(2.8)

AE — adverse events; GERD — gastroesophageal reflux disease; SAE — serious adverse events;

TEAE — treatment emergent adverse event
*Continued or switched to 5 mg dose
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gether, these findings suggest that the 5—-mg daily
dose of tadalafil for treatment of LUTS/BPH possess-
es the best benefit-risk profile.

The safety and tolerability of co—administered
PDE5 inhibitors and 5-ARIs or alpha-blockers
remain to be fully explored. In the single study
of finasteride/tadalafil, the overall safety profile
did not deviate from what had previously been es-
tablished for tadalafil and finasteride monother-
apy. Most treatment—emergent adverse events
(TEAEs) were mild— to— moderate in severity, and
the incidence of serious AEs and discontinuations
due to AEs were low and not significantly differ-
ent between treatment groups [49]. Patients re-
ceiving the finasteride/tadalafil combination had
fewer events of reduced libido or ED versus finas-
teride/placebo.

Since alpha-blockers have vasodilatory effects and
PDES5 inhibitors are mild vasodilators, an additive
decrease in blood pressure leading to symptomatic
hypotension is a potential side effect. However, re-
sults of a 12—week randomized, double-blind study
(N = 318) found similar changes in hemodynamic
signs and symptoms in men receiving tadalafil 5
mg or placebo in combination with stable alpha—
blocker therapy [52]. The proportion of patients
who reported treatment—emergent dizziness was
not significantly different (tadalafil/alpha—blocker
7.0%; placebo/alpha—blocker 5.7%; P = .403). In a
secondary analysis of TEAEs possibly related to
hypotension, no differences were observed between
treatment groups with respect to patients meeting
the criteria for a positive orthostatic test (P = 1.00).
However, when stratified by alpha-blocker type,
a greater proportion of tadalafil patients taking a
non—uroselective alpha—blocker (such as doxazosin)
reported one or more positive orthostatic tests com-
pared to patients taking placebo (Figure 2). Never-
theless, no apparent dose relationship was observed
when examining those taking doxazosin <4 mg ver-
sus >4 mg, and there was no temporal association
between symptoms and changes in vital signs. More
research is needed to identify the potential for hy-
potensive events with tadalafil and alpha—blocker
co—therapy, particularly if a non—uroselective agent
is selected.

Implications for clinical treatment of LUTS/BPH
in Russia

Clinical practice patterns for the treatment of LUTS/
BPH in Russia reflect the use of conventional medi-
cal therapies identified in the EAU and other guide-
lines as well as therapies distinct to the Russian
setting. Although not evidence—based, phytotherapy
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Figure 2. One or more positive orthostatic tests in men with
LUTS/BPH receiving daily alpha—blockers and tadalafil 5 mg.
Adapted from reference 52.

and food supplements are frequently recommended
forms of treatment by doctors and pharmacists in
Russia. The reason for this phenomenon is complex
and includes aggressive advertising by manufactur-
ers and insufficient financial government support
for selected low—income patient categories. Given
the current burden of LUTS secondary to BPH in
middle—age and elderly men in Russia, unmet needs
exist that are not being addressed by current treat-
ment practices. As the only PDE5 inhibitor current-
ly approved for the treatment of LUTS due to BPH,
tadalafil represents an option either as monotherapy
or combined with conventional agents, primarily
in men that suffer both LUTS/BPH and ED. There
is mounting evidence that the clinical benefits of
tadalafil in LUTS and erectile function are indepen-
dent.

Tadalafil does not represent direct competition
with conventional medical therapies for LUTS.
Further studies on the use of combination therapy
with tadalafil and an alpha—blocker or 5—-ARI are
required. If these combinations are confirmed as a
viable option based on well-designed and powered
clinical studies, once—daily tadalafil dosing, which
coincides with regimens of commonly used agents,
can facilitate combination therapy in patients who
are candidates for more aggressive treatment and/or
suffer from sexual side effects of conventional medi-
cal therapy. In summary, tadalafil results in symp-
tom improvements across a range of male patients
with LUTS/BPH and represents a new treatment
option in Russian men who are candidates for medi-
cal therapy.
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