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Medical therapy for men with symptomatic
benign prostatic hypertrophy is continuously
evolving. The two major classes of medications
used in the treatment of affected men are
selective a1-adrenergic receptor antagonists
and 5a-reductase inhibitors. Depending on

the type and severity of urinary symptoms,
adjunctive therapies may also be used.
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enign prostatic hypertrophy (BPH) is defined as the

proliferation of smooth muscle and epithelial cells within

the prostate resulting in an enlarged gland. BPH is a

common condition of increasing importance in light of
our ageing population, and can have a significant impact on a
man’s quality of life.

Medical therapy for men with BPH has evolved significantly.
Itis increasingly being used to improve the quality of life of those
with uncomplicated moderate-to-severe lower urinary tract
symptoms (LUTS) secondary to BPH, as well as reducing the
need for surgery and the long-term risk of complications (Box).
Bladder outlet obstruction secondary to BPH is thought
to have two components:

« adynamic component related to the tension of prostatic
smooth muscle

« afixed component related to the enlarged prostate
impinging on the urethra.

The two major classes of medications used in the treatment of
men with BPH are selective al-adrenergic receptor antagonists
(al-blockers) and 5a-reductase inhibitors (5-ARIs), which act
on the dynamic and fixed components of bladder outlet obstruc-
tion, respectively (Table 1). Adjunctive therapies to these two
major classes include anticholinergics and mirabegron for men
with predominantly storage urinary symptoms (i.e. urgency,
frequency, incontinence), desmopressin for men with nocturnal
polyuria, and low-dose tadalafil.
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COMPLICATIONS OF BENIGN
PROSTATIC HYPERTROPHY

e Recurrent infections
e Bladder stones
e Urinary retention

¢ Renal impairment

SELECTIVE o:1-ADRENERGIC
RECEPTOR ANTAGONISTS

Selective al-blockers relax prostatic
smooth muscle by blocking al-receptors,
which are abundant in the prostate and
bladder neck.'? They have good long-term
efficacy in terms of symptom relief but do
not alter the progression of prostate
growth.’

There are four selective al-blockers
available in Australia:

o alfuzosin

 tamsulosin

 terazosin

e prazosin.

Terazosin and prazosin (which are less
selective than alfuzosin and terazosin) are
also indicated for the treatment of patients
with hypertension due to their blockade
of postsynaptic al-receptors, thereby
inhibiting catecholamine-mediated vaso-
constriction. However, al-blockers are
inferior to other classes of antihypertensives
and, as a result, LUTs and hypertension
should be treated as two separate disease
entities.”

Due to the lack of large multicentre ran-
domised clinical trials, prazosin is not
recommended for the treatment of men
with LUTS.® Alfuzosin, tamsulosin and
terazosin are all listed on the Repatriation
Pharmaceutical Benefits Scheme (RPBS)
with authority required (where surgery is
inappropriate or other drug treatment has
failed or is contraindicated).

The recommended dosage for alfuzosin
is 10 mg/day and for tamsulosin is
400 ug/day. Terazosin requires dose
titration, generally starting at 1 mg/day
for seven days then titrating to clinical
response up to 5 to 10 mg/day.

TABLE 1. DRUGS USED IN THE TREATMENT OF MEN WITH BENIGN

PROSTATIC HYPERTROPHY
Drug class

Selective a1-adrenergic receptor
antagonists (x1-blockers)

5a-reductase inhibitors (5-ARls)

Combination medical therapy (5-ARIs
plus a1-blockers)

Anticholinergics

B3-adrenergic agonist
Antidiuretic hormone analogue

Phosphodiesterase-5 inhibitor

Drug name

Alfuzosin, tamsulosin, terazosin,
prazosin

Dutasteride, finasteride

Dutasteride/tamsulosin

Darifinacin, oxybutynin, propantheline,
solifenacin, tolterodine

Mirabegron
Desmopressin

Tadalafil

Alfuzosin, tamsulosin and terazosin are
equally efficacious, but they differ in their
side effect profiles. The most common side
effects of all al-blockers are first-dose hypo-
tension, orthostatic hypotension and diz-
ziness. These side effects are more common
with the use of terazosin and therefore this
drug should be initiated at night-time and
used with caution in the elderly” Unlike
with alfuzosin and tamsulosin, patients
taking terazosin require blood pressure
monitoring. Ejaculatory dysfunction is an
uncommon reversible side effect that seems
restricted to tamsulosin use.*"°

An important factor to consider when
using al-blockers is the risk of developing
intraoperative floppy iris syndrome,
which is most common with tamsulosin
use.!! Cessation of medication does not
appear to reduce this risk. There is evi-
dence that the risk of complications from
intraoperative floppy iris syndrome dur-
ing cataract surgery can be nullified if the
treating ophthalmologist is aware of a
patient’s use of al-blockers and employs
amodified surgical technique.”? Therefore,
GPs should delay initiating al-blockers
in men with planned cataract surgery until
after surgery is complete. For men already
taking al-blockers who are about to
undergo cataract surgery, GPs should not
discontinue therapy and should notify the
ophthalmologist of al-blocker use.
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50-REDUCTASE INHIBITORS

5-ARIs act by preventing the conversion
of testosterone to dihydrotestosterone, a
potent cellular androgen that stimulates
prostate growth. They improve LUTS
(although they are less effective than
al-blockers)" and additionally reduce the
risk of acute urinary retention and progres-
sion to surgery."* However, benefit of the
use of 5-ARIs is only evident in men with
prostatic sizes of more than 40 mL and they
should not be prescribed to men with a
prostate smaller than this.

Two 5-ARIs are available in Australia,
dutasteride and finasteride, and they are
listed on the RPBS with authority required
(where surgery is inappropriate or when
other drug treatment has failed or is
contraindicated). There are two important
pharmacological differences between these
two 5-ARIs. Firstly, dutasteride inhibits
5a-reductase type 1 and 2 isoenzymes,
whereas finasteride inhibits 5a-reductase
type 2 isoenzyme only."” This leads to a
greater reduction of dihydrotestosterone
levelsin prostate tissues with dutasteride use
(94%) compared with finasteride use (80%)
in relation to placebo; however, the clinical
effect of this greater reduction is unknown.'*#
Secondly, the half-life of dutasteride (three
to five weeks) is much longer than finasteride
(six hours) and this may have implications
on the persistence of side effects.
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THERAPEUTICS CLINIC CONTINUED

TABLE 2. STARTING DOSES AND MAXIMUM DOSES OF ANTICHOLINERGICS

Anticholinergic Starting dose

Darifenacin 7.5 mg once daily
Oxybutynin

Propantheline
Solifenacin 5 mg once daily

Tolterodine 1 mg twice daily

2.5 mg twice to three times daily

15 mg twice to three times daily

Uptitrated dose

15 mg once daily

5 mg four times a day
30 mg four times a day
10 mg once daily

2 mg twice daily

The dose of dutasteride used is
500 pg/day and of finasteride 5 mg/day. At
the time of prescribing, patients need to be
counselled that it can take up to six months
for benefits of treatment to be seen. Side
effects are primarily sexually related, includ-
ing reduced libido, impotence and reduced
ejaculate volume.”” These side effects are
generally reversible on cessation of treat-
ment, butin a small subset of men they can
be persistent”?* and therefore it is impor-
tant that sexually active men receive
adequate counselling before initiation.

After six months of dutasteride use and
one year of finasteride use, prostate specific
antigen (PSA) levels should have halved. If
this does not occur, the presence of prostate
cancer should be suspected. For this reason,
itisimportant to undertake prostate cancer
assessment before initiating treatment,
including a digital rectal examination and
PSA test. Six months after ceasing treat-
ment, PSA levels generally return to base-
line levels. It is worth noting that the lower
doses of 5-ARIs used off label to treat hair
loss (e.g. finasteride 1 mg/day, compared
with 5 mg/day for BPH) result in a similar
reduction in PSA levels* and as a result
PSA reference ranges in these men need to
be adjusted accordingly.

As testosterone is essential for the
growth and proliferation of prostatic
tumour cells* and 5-ARIs inhibit the
formation of the potent androgen dihy-
drotestosterone, finasteride and dutasteride
have been studied as chemopreventive
agents for prostate cancer.”? These studies
found that although both the 5-ARIs
decreased the overall incidence of prostate

74 MedicineToday

cancer, there was an increased rate of high-
grade prostate cancers.”®* For this reason,
the US Food and Drug Administration
does not recommend the use of 5-ARIs for
chemoprevention in healthy men, withan
estimate that one additional high-grade
cancer would occur for every three to four
lower-grade cancers prevented.” Warnings
appear on the Australian labels of the two
drugs to reflect an increased risk of high-
grade prostate cancer.

COMBINATION MEDICAL THERAPY
Combination therapy for men with BPH is
the use of a 5-ARI plus an al-blocker. The
only combination productavailable in Aus-
tralia is dutasteride plus tamsulosin with a
recommended dosage of 500/400 pg/day.
Itislisted on the PBS with authority requir-
ing urologist initiation of treatment. In men
with prostate volumes of more than 40 mL,
combination therapy is superior to either
medication alone in preventing BPH pro-
gression and improving symptoms.*>*
However, the risk of impotence and ejacu-
latory dysfunction are also increased com-
pared with monotherapy® and as a result
careful counselling of patients is required
on initiation of treatment.

ADJUNCTIVE THERAPIES
Anticholinergics

Anticholinergics used in conjunction with
an al-blocker can be useful for men with
predominantly storage urinary symptoms
and low postvoid residual volumes.
Anticholinergics act by inhibiting bladder
contractions that are stimulated by the
effects of acetylcholine on muscarinic
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receptors in the smooth muscle of the blad-
der. A list of anticholinergics and their rec-
ommended starting doses are shown in
Table 2. These doses can be slowly uptitrated;
however, the benefits need to be balanced
with the tolerability of side effects, particu-
larly dry mouth.” Oxybutynin is also avail-
able as a patch (3.9 mg/day) that needs to be
applied twice a week (every three to four
days). Common side effects are dose related
and include dry mouth, constipation and
urinary retention. Only oral oxybutynin
and propantheline are listed on the PBS with
benefit restricted to men with detrusor over-
activity. The oxybutynin patch is PBS listed
for men with detrusor overactivity who
cannot tolerate or swallow oral oxybutynin.
Due o the risk of urinary retention, antichol-
inergics should be avoided in men with high
postvoid residual volumes (>200 mL).

Beta 3-adrenoreceptor agonists
Mirabegron is the first 3-adrenoreceptor
agonist, a novel class of drugs, to be
approved by the Therapeutics Goods
Administration for the management of
men with overactive bladder syndrome®
and has been shown to be safe in men with
bladder outlet obstruction.** Mirabegron
works by selectively acting on f3-adreno-
receptors in the detrusor muscle resulting
in relaxation of the smooth muscle facili-
tating urine storage.” Although antichol-
inergics remain first-line treatment in the
management of men with overactive blad-
der syndrome, mirabegron represents an
alternative for those who do not respond
to or are unable to tolerate the adverse
effects of anticholinergics.

The recommended starting dose of mira-
begron is 25 mg/day and the dose may be
uptitrated to 50 mg/day depending on clin-
ical response and tolerability. The most com-
mon side effects of mirabegron include small
increasesin blood pressure, nasopharyngitis
and urinary tractinfections.*** For this rea-
son, blood pressure monitoring is recom-
mended in those patients with hypertension.
The incidence of dry mouth, the most intol-
erable adverse effect of anticholinergics for
patients,” is similar to that reported with
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THERAPEUTICS CLINIC CONTINUED

placebo;*® therefore, this drug is a good
option for men unable to tolerate antichol-
inergics. Like anticholinergics, mirabegron
should be avoided in men with high postvoid
residual volumes. Mirabegron is not cur-
rently listed on the PBS.

Antidiuretic hormone

analogues

Although desmopressin is only indicated
and PBSlisted for patients with central dia-
betes insipidus and nocturnal enuresis, it
may be used offlabel in men with nocturnal
polyuria as a predominant urinary symp-
tom.** It is a synthetic analogue of vaso-
pressin (an antidiuretic hormone) and acts

by increasing tubular reabsorption of water.

The recommended dose for desmo-
pressin is 50 pg/day, which can be
increased to 75 pg/day.* Due to its mech-
anism of action, long-term desmopressin
therapy gradually reduces serum sodium
levels and may result in hyponatraemia.
Therefore, serum sodium monitoring is
required before treatment is started, one
week after and periodically thereafter.*
Other adverse effects include dry mouth,
headache and constipation.

Phosphodiesterase-5 inhibitors
A number of studies have shown
that low-dose tadalafil, a long-acting
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phosphodiesterase-5 (PDE5) inhibitor
traditionally indicated for erectile dysfunc-
tion, can improve LUTS secondary to
BPH.***1tis thought to act by relaxing the
smooth muscle in the bladder neck, pros-
tate and urethra and increasing pelvic
blood perfusion in these tissues. Although
tadalafil seems to improve LUTS, it does
not improve uroflowmetry parameters,
raising questions about these mechanisms
of action. A recent study suggests that PDE5
inhibitors may additionally modulate
sensory activity of nerve fibres in an irri-
tated and overextended bladder, thereby
improving LUTS secondary to BPH.*

The role of tadalafil in the treatment
of men with LUTS is currently not estab-
lished, with selective al-blockers remain-
ing first-line treatment. Tadalafil is taken
at a dose of 5 mg/day for LUTS (off-label
use). Side effects are generally well
tolerated and include headache, dizziness
and flushing. When used in combination
with al-blockers, the blood pressure-
lowering effects of tadalafil are increased
and this combination should be used with
caution.

CONCLUSION

Medical therapy of BPH has evolved signif-
icantly and plays an important role in men
with uncomplicated moderate to severe
symptomatic BPH. The two major classes of
drugs used are selective al-blockers and
5-ARIs. Combination therapy provides
maximal benefit over either group of drugs
alone in men with large prostates. Adjuncts
to these medications include anticholinergics
and mirabegron for men with predomi-
nantly storage urinary symptoms, desmo-
pressin for men with nocturnal polyuria as
the predominant urinary symptom, and
low-dose tadalafil. MT

Allist of references is included in the website version
(www.medicinetoday.com.au) and the iPad app
version of this article.

COMPETING INTERESTS: None.

MedicineToday 2014.



MedicineToday 2014; 15(10):72-76

An update on the medical
management of

benign prostatic
hypertrophny

MINH TRAN Bpharm, MB BS; PHILLIP D. STRICKER MB BS(Hons), FRACS(Urol)

REFERENCES

1. Andersson KE. Alphat adrenergic receptor blockade in the male lower urinary
tract and other body systems. Scand J Urol Nephrol Suppl 1995; 168: 13-19.

2. Lepor H. Alpha blockade for the treatment of benign prostatic hyperplasia.
Urol Clin North Am 1995; 22: 375-386.

3. Roehrborn CG. Three months’ treatment with the alphal-blocker alfuzosin
does not affect total or transition zone volume of the prostate. Prostate Cancer
Prostatic Dis 2006; 9: 121-125.

4. Major cardiovascular events in hypertensive patients randomized to
doxazosin vs chlorthalidone: the antihypertensive and lipid-lowering treatment to
prevent heart attack trial (ALLHAT). ALLHAT Collaborative Research Group.
JAMA 2000; 283: 1967-1975.

5. American Urological Association Guideline: management of benign prostatic
hyperplasia (BPH). American Urological Association; 2010. Available online at:
http://www.auanet.org/common/pdf/education/clinical-guidance/Benign-
Prostatic-Hyperplasia.pdf (accessed September 2014).

6. Filson CP, Hollingsworth JM, Clemens JQ, Wei JT. The efficacy and safety of
combined therapy with alpha-blockers and anticholinergics for men with benign
prostatic hyperplasia: a meta-analysis. J Urol 2013; 190: 2153-2160.

7. Wilt TJ, Howe W, MacDonald R. Terazosin for treating symptomatic benign
prostatic obstruction: a systematic review of efficacy and adverse effects. BJU
Int 2002; 89: 214-225.

8. Agrawal MS, Yadav A, Yadav H, Singh AK, Lavania P, Jaiman R.

A prospective randomized study comparing alfuzosin and tamsulosin in the
management of patients suffering from acute urinary retention caused by benign
prostatic hyperplasia. Indian J Urol 2009; 25: 474-478.

9. Song SH, Son H, Kim KT, et al. Effect of tamsulosin on ejaculatory function in
BPH/LUTS. Asian J Androl 2011; 13: 846-850.

10. Hellstrom WJ, Sikka SC. Effects of acute treatment with tamsulosin versus
alfuzosin on ejaculatory function in normal volunteers. J Urol 2006; 176(4 Pt 1):
1529-1533.

11. Chatziralli IP, Sergentanis TN. Risk factors for intraoperative floppy iris

syndrome: a meta-analysis. Ophthalmology 2011; 118: 730-735.

12. Chang DF, Osher RH, Wang L, Koch DD. Prospective multicenter evaluation
of cataract surgery in patients taking tamsulosin (Flomax). Ophthalmology 2007;
114: 957-964.

13. Tacklind J, Fink HA, MacDonald R, Rutks I, Wilt TJ. Finasteride for benign
prostatic hyperplasia. Cochrane Database Syst Rev 2010; (10): CD0O06015.

14, McConnell JD, Bruskewitz R, Walsh P, et al. The effect of finasteride on the
risk of acute urinary retention and the need for surgical treatment among men
with benign prostatic hyperplasia. Finasteride Long-Term Efficacy and Safety
Study Group. N Engl J Med 1998; 338: 557-563.

15. Bramson HN, Hermann D, Batchelor KW, Lee FW, James MK, Frye SV.
Unique preclinical characteristics of GG745, a potent dual inhibitor of 5AR.

J Pharmacol Exp Ther 1997; 282: 1496-1502.

16. Andriole G, Bruchovsky N, Chung LW, et al. Dihydrotestosterone and the
prostate: the scientific rationale for 5alpha-reductase inhibitors in the treatment of
benign prostatic hyperplasia. J Urol 2004; 172(4 Pt 1): 1399-1403.

17. McConnell JD, Wilson JD, George FW, Geller J, Pappas F, Stoner E. Finasteride,
an inhibitor of 5 alpha-reductase, suppresses prostatic dihydrotestosterone in men
with benign prostatic hyperplasia. J Clin Endocrinol Metab 1992; 74: 505-508.

18. Rittmaster R, Hahn RG, Ray P, Shannon JB, Wurzel R. Effect of dutasteride
on intraprostatic androgen levels in men with benign prostatic hyperplasia or
prostate cancer. Urology 2008; 72: 808-812.

19. Nickel JC, Fradet Y, Boake RC, et al. Efficacy and safety of finasteride
therapy for benign prostatic hyperplasia: results of a 2-year randomized
controlled trial (the PROSPECT study). PROscar Safety Plus Efficacy Canadian
Two year Study. CMAJ 1996; 155: 1251-1259.

20. Traish AM, Hassani J, Guay AT, Zitzmann M, Hansen ML. Adverse side
effects of balpha-reductase inhibitors therapy: persistent diminished libido and
erectile dysfunction and depression in a subset of patients. J Sex Med 2011;

8: 872-884.

21. Gur S, Kadowitz PJ, Hellstrom WJ. Effects of 5-alpha reductase inhibitors on

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2014.


http://www.auanet.org/common/pdf/education/clinical-guidance/Benign-Prostatic-Hyperplasia.pdf
http://www.auanet.org/common/pdf/education/clinical-guidance/Benign-Prostatic-Hyperplasia.pdf

erectile function, sexual desire and ejaculation. Expert Opin Drug Saf 2013; 12: 81-90.
22. Irwig MS, Kolukula S. Persistent sexual side effects of finasteride for male
pattern hair loss. J Sex Med 2011; 8: 1747-1753.

23. D’Amico AV, Roehrborn CG. Effect of 1 mg/day finasteride on concentrations
of serum prostate-specific antigen in men with androgenic alopecia: a
randomised controlled trial. Lancet Oncol 2007; 8: 21-25.

24. Berman DM, Veltri RW. Development, molecular biology and physiology of
the prostate. In: Wein AJ, Kavoussi LR, Campbell MF, eds. Campbell-Walsh
Urology. 10th ed. Philadelphia: Elsevier Saunders; 2012. p. 25633-2569.

25. Thompson IM, Goodman PJ, Tangen CM, et al. The influence of finasteride
on the development of prostate cancer. N Engl J Med 20083; 349: 215-224.

26. Andriole GL, Bostwick DG, Brawley OW, et al. Effect of dutasteride on the
risk of prostate cancer. N Engl J Med 2010; 362: 1192-1202.

27. Thompson IM Jr, Goodman PJ, Tangen CMN, et al. Long-term survival of
participants in the prostate cancer prevention trial. N Engl J Med 2013: 369;
603-610.

28. Theoret MR, Ning YM, Zhang JJ, Justice R, Keegan P, Pazdur R. The risks
and benefits of Salpha-reductase inhibitors for prostate-cancer prevention.

N Engl J Med 2011; 365: 97-99.

29. Roehrborn CG, Barkin J, Tubaro A, et al. Influence of baseline variables on
changes in International Prostate Symptom Score after combined therapy with
dutasteride plus tamsulosin or either monotherapy in patients with benign
prostatic hyperplasia and lower urinary tract symptoms: 4-year results of the
CombAT study. BJU Int 2014; 113: 623-635.

30. McConnell JD, Roehrborn CG, Bautista OM, 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: 2387-2398.

31. Gacci M, Ficarra V, Sebastianelli A, et al. Impact of medical treatments for male
lower urinary tract symptoms due to benign prostatic hyperplasia on ejaculatory
function: a systematic review and meta-analysis. J Sex Med 2014; 11: 1554-1566.
32. Benner JS, Nichol MB, Rovner ES, et al. Patient-reported reasons for
discontinuing overactive bladder medication. BJU Int 2010; 105: 1276-1282.

33. Therapeutics Goods Administration. Australian public assessment report for
mirabegron. Canberra: TGA; 2014. Available online at: http://www.tga.gov.au/
pdf/auspar/auspar-mirabegron-140109.pdf (accessed September 2014).

34. Suarez O, Osborn D, Kaufman M, Reynolds WS, Dmochowski R. Mirabegron
for male lower urinary tract symptoms. Curr Urol Rep 2013; 14: 580-584.

35. Aizawa N, Homma'Y, Igawa Y. Effects of mirabegron, a novel beta3-adrenoceptor

agonist, on primary bladder afferent activity and bladder microcontractions in rats
compared with the effects of oxybutynin. Eur Urol 2012; 62: 1165-1173.

36. Chapple CR, Kaplan SA, Mitcheson D, et al. Randomized double-blind,
active-controlled phase 3 study to assess 12-month safety and efficacy of
mirabegron, a f3-adrenoceptor agonist, in overactive bladder. Eur Urol 2013;
63: 296-305.

37. Nitti VW, Khullar V, van Kerrebroeck P, et al. Mirabegron for the treatment of
overactive bladder: a prespecified pooled efficacy analysis and pooled safety
analysis of three randomised, double-blind, placebo-controlled, phase Il studies.
Int J Clin Pract 2013; 67: 619-632.

38. Khullar V, Amarenco G, Angulo JC, et al. Efficacy and tolerability of mirabegron,
a p3-adrenoceptor agonist, in patients with overactive bladder: results from a
randomised European — Australian phase 3 trial. Eur Urol 2013; 63: 283-295.

39. Weiss JP, Herschorn S, Albei CD, van der Meulen EA. Efficacy and safety of
low dose desmopressin orally disintegrating tablet in men with nocturia: results
of a multicenter, randomized, double-blind, placebo controlled, parallel group
study. J Urol 2013; 190: 965-972.

40. Wang CJ, Lin YN, Huang SW, Chang CH. Low dose oral desmopressin for
nocturnal polyuria in patients with benign prostatic hyperplasia: a double-blind,
placebo controlled, randomized study. J Urol 2011; 185: 219-223.

41. Egerdie RB, Auerbach S, Roehrborn CG, et al. Tadalafil 2.5 or 5 mg
administered once daily for 12 weeks in men with both erectile dysfunction and
signs and symptoms of benign prostatic hyperplasia: results of a randomized,
placebo-controlled, double-blind study. J Sex Med 2012; 9: 271-281.

42. McVary KT, Roehrborn CG, Kaminetsky JC, et al. Tadalafil relieves lower
urinary tract symptoms secondary to benign prostatic hyperplasia. J Urol 2007;
177: 1401-1407.

43. Oelke M, Giuliano F, Mirone V, Xu L, Cox D, Viktrup L. Monotherapy with
tadalafil or tamsulosin similarly improved lower urinary tract symptoms
suggestive of benign prostatic hyperplasia in an international, randomised,
parallel, placebo-controlled clinical trial. Eur Urol 2012; 61: 917-925.

44, Porst H, Kim ED, Casabé AR, et al. Efficacy and safety of tadalafil once daily
in the treatment of men with lower urinary tract symptoms suggestive of benign
prostatic hyperplasia: results of an international randomized, double-blind,
placebo-controlled trial. Eur Urol 2011; 60: 1105-1113.

45, Giuliano F, Uckert S, Maggi M, Birder L, Kissel J, Viktrup L. The mechanism of
action of phosphodiesterase type 5 inhibitors in the treatment of lower urinary tract
symptoms related to benign prostatic hyperplasia. Eur Urol 2013; 63: 506-516.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2014.


http://www.tga.gov.au/pdf/auspar/auspar-mirabegron-140109.pdf
http://www.tga.gov.au/pdf/auspar/auspar-mirabegron-140109.pdf



