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All phosphodiesterase type 5 inhibitors (PDESI) have an FDA label indication for the treatment
of erectile dysfunction (ED) and tadalafil has a label indication for the treatment of benign
prostatic hyperplasia (BPH) and ED/BPH. The intent of this document is to summarize the
evidence on the efficacy of the PDESI for the treatment of BPH and lower urinary tract
symptoms (LUTS).

Literature searches were conducted to identify clinical trials, systematic reviews, meta-analyses,
and other pertinent publications using PubMed from July 2014 to January 2022 using the
following terms: avanafil, sildenafil, tadalafil, vardenafil, PDESI, BPH, and LUTS. Relevant
citations were reviewed, and their references searched for additional papers.

PDESI to Treat BPH/LUTS

BPH/LUTS prevalence rates range from 50% to 75% among men 50 years of age and older to
80% among men 70 years of age and older.!

LUTS consists of frequency, nocturia, slowed stream, hesitancy, sense of incomplete emptying,
intermittent stream which may or may not accompany urinary incontinence. The International
Prostate Symptom Score (IPSS) is used in clinical trials and practice to quantify LUTS.? The
IPSS has a possible score range of 0 to 35 (asymptomatic to very symptomatic). A decrease in
the score corresponds improvement, while a 3-point improvement in the IPSS is considered the
minimal detectable difference.’ (Appendix 1). Maximum urinary flow rate (Qmax) is another
outcome measure frequently used in clinical trials. There are no thresholds for monitoring
changes in Qmax to help guide therapy but improvements between 1-5 ml/second may be seen.

Several systematic reviews with meta-analyses of placebo-controlled trials of the use of PDESI
for BPH/LUTS have been published.*!®2!"23 Additionally, an updated treatment guideline has
been published.? Three PDESI have been studied: sildenafil, tadalafil, and vardenafil. The
majority of the PDESI studies were conducted with tadalafil. Overall, PDESI as monotherapy
resulted in a significantly greater absolute difference in mean change in the IPSS score compared
to placebo (Tables 1-4). However, only sildenafil, albeit with a single study, achieved the
minimal detectable difference of 3 points for the [PSS measure. (Table 1). Qmax was not
significantly changed by any of the PDESI.

PDESI vs an Alpha Blocker BPH/LUTS

Guo et al conducted a meta-analysis of randomized controlled trials (7, N=1601) comparing the
effectiveness of tadalafil to tamsulosin in BPH/LUTS.!® They reported that, compared with
tamsulosin monotherapy, tadalafil showed no significant difference in reducing IPSS (4 studies,
N=863), voiding sub scores (5 studies, N=1381), storage sub scores (5 studies, N=1386), quality
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of life [(Qol); 4 studies, N=1264], postvoid residual [(PVR); 4 studies, N=863], and Qmax (4
studies, N=854).

PDESI plus an Alpha Blocker BPH/LUTS

Sun et al evaluated nineteen studies (N=2426) to compare the improvement in LUTS with
PDES5I, alpha blockers alone or in combination in males with BPH. They found that the
combination treatment was significantly better than PDESI or alpha blockers alone at improving
IPSS and Qmax.?* Sebastianelli et al, in a systematic review, concluded that the combination of
tadalafil and tamsulosin provided better improvement in LUTS compared to monotherapies.?’
Qiangzhao et al completed a network meta-analysis of 20 trials (N=4131) evaluating the efficacy
of combination therapy with an alpha blocker and different PDESI in patients with LUTS. They
found that the IPSS was most improved with the combination of vardenafil, and an alpha blocker
followed by sildenafil and tadalafil with an alpha blocker.?> Ma and colleagues also completed a
network meta-analysis of seven trials (N=531) using tamsulosin, as the alpha blocker, in
combination with different PDE5L.2® They found that sildenafil combined with tamsulosin
provided the most effective treatment for BPH/LUTS in patients with or without ED. The results
of these systematic reviews and meta-analyses contrasts that with the recommendation of the
American Urological Association (AUA). The updated AUA guideline states that the
combination of low-dose tadalafil with an alpha blocker for the treatment of BPH/LUTS does not
offer symptom improvement over either agent alone and recommends against their combined
use.’

Table 1 Sildenafil BPH/LUTS, drug vs placebo. ¢

Study | N IPSS Qmax (ml/sec)
McVary | 369 -63vs-1.9 0.31vs0.16
2007 A - 4.4, p<0.0001 A 0.15, NS

IPSS, International Prostate Symptom Score; Qmax, maximum urinary flow rate; ml/sec,
milliliter/second; NS, non-significant
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Table 2 Tadalafil BPH/LUTS, drug vs placebo. 514

Study N IPSS Qmax (ml/sec)
McVary 281 -29vs-1.5 0.5vs 0.6
2007 A -1.4, p=0.003 A 0.1, NS
Roehrborn | 1058 | -4.87 vs -2.27 1.64vs 1.24
2008 A -2.6, p<0.001 A 0.4, NS
Kim 2011 | 151 -5.8 vs 4.2 2.5vs23

A -1.6, p=0.07 A 0.2, NS
Porst 2011 | 325 -5.6 vs -3.6 1.6 vs 1.2

A -2.0, p=0.004 A 0.4, NS
Oelke 511 -6.3 vs -4.2 24vs1.2
2012 A -2.1, p=0.001 A 1.2, p=0.009
Takeda 422 -49vs-3.8 0.6 vs 1.4
2012 A -1.1, p=0.062 A 0.8, NS
Egerdie 606 -6.1 vs — 3.8 N/A
2012 A —2.3, p<0.001
Yokoyama | 612 -4.7 vs -3.0 1.3vs2.1
2013 A-1.7,p=0.004 | A0.8,NS
Takeda 610 -6.0 vs 4.5 1.2 vs 0.6
2014 A -1.5, p<0.001 A 0.6, NS
Zhang 908 -5.5vs 4.1 1.9vs 1.5
2019 A -1.4, p<0.001 A 0.4, NS

PDES Inhibitor BPH/LUTS

IPSS, International Prostate Symptom Score; Qmax, maximum urinary flow rate; ml/sec,
milliliter/second; NS, non-significant; N/A, not available

Table 3 Vardenafil BPH/LUTS, drug vs placebo.?’

Study | N IPSS Qmax (ml/sec)
Stief 222 -5.8vs-3.6 1.6 vs 1.0
2008 A—2.2,p<0.0013 | A0.6,p=0.56

IPSS, International Prostate Symptom Score; Qmax, maximum urinary flow rate; ml/sec, milliliter/second

Table 4. PDESI Meta-analysis: IPSS3

Drug (formulary status) | Studies (patients) | MD (95% CI)

Sildenafil (F) 1 (336) -3.15 (-5.29, -1.01)
Vardenafil (NF) 1(214) -2.18 (-4.61, 0.25)
Tadalafil (PA-F) 9 (6436) -1.87 (-2.44, -1.29)

F, formulary; NF, nonformulary; MD, mean difference from reference (placebo); CI, confidence interval
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Table 5. Alpha-1 blockers Meta-analysis: IPSS?

Drug (formulary status)

Studies (patients)

MD (95%CT)

Doxazosin (F)

3 (1639)

-3.67 (-4.33,-3.02)

Terazosin (F) 2 (2489) -3.37 (-4.24, -2.50)
Silodosin (NF) 2 (1479) -2.44 (-3.24, -1.64)
Tamsulosin (F) 9 (4161) -2.13 (-2.56, -1.71)
Alfuzosin (F) 5 (2626) -2.07 (-2.66, -1.49)

PDES Inhibitor BPH/LUTS

F, formulary; NF, nonformulary; MD, mean difference from reference (placebo); CI, confidence interval

Clinical Practice Guidelines3
The 2021 AUA practice guidelines on BPH 2021 state:

1. Clinicians should offer one of the following alpha blockers as a treatment option for
patients with bothersome, moderate to severe LUTS/BPH: alfuzosin, doxazosin,
silodosin, tamsulosin, or terazosin. (Moderate Recommendation; Evidence Level: Grade
A)

2. For patients with LUTS/BPH irrespective of comorbid erectile dysfunction (ED), Smg
daily tadalafil should be discussed as a treatment option. Sildenafil may be offered when
tadalafil is not available and alpha blockers are not tolerated. (Moderate
Recommendation; Evidence Level: Grade B)

3. Clinicians should not offer the combination of low-dose daily Smg tadalafil with alpha
blockers for the treatment of LUTS/BPH as it offers no advantages in symptom
improvement over either agent alone. (Moderate Recommendation; Evidence Level:
Grade C)

Recommendations (Appendix 2)
A PDESI should not be used routinely for the management of LUTS-BPH either as monotherapy
or in combination with other drugs to treat BPH.

A Formulary PDESI should be considered when more established pharmacotherapies are not an
option or have not demonstrated benefit.

¢ Initiate a formulary alpha blocker (doxazosin, terazosin, tamsulosin, alfuzosin) using
shared decision making and patient specific factors.

o If ED present, may consider initiating a formulary PDESI (with quantity limits) in
addition to an alpha blocker. (Note: if the patient is already taking a PDESI,
alpha-blocker therapy should be initiated at the lowest dose to help prevent
hypotension).

e Ifunable to tolerate or lack of response to an adequate trial (i.e.,12 weeks) of a formulary
alpha blocker (titrated to maximum therapeutic dose), consider substituting or adding a
formulary PDESI. If adding a PDESI, current labeling for PDESIs recommends that a
patient who is taking an alpha-blocker should be on a stable dose prior to initiating the
PDESI (which should then be started at the lowest recommended dose).

e Consider Formulary PDESI monotherapy

o Inplace of an alpha blocker in the interim if cataract surgery is planned or likely.
Cases of intraoperative floppy iris syndrome have been noted as long as 9 months
after discontinuing an alpha blocker prior to surgery.
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o When an alpha blocker is contraindicated or not tolerated and an antimuscarinic
is not appropriate because of a post void residual >250 mL, is contraindicated, a
trial was either not tolerated or ineffective, or would contribute substantially to
the patient’s existing anticholinergic burden.
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Appendix 1: IPSS

International Prostate Symptom Score (I-PSS)

Patient Name: Date of birth: Date completed

About

Less than Les: than Half

lin & Half the

Times Time

MMore r
Aam Half Almest | Your

the Time | ~IWA¥: | score

In the past Not at

month: All
Time

1. Incomplete Emptying
How often have you had the
sensation of not empiying
vour bladder?

1. Frequency
How often have you had o P -
urinate less than every two 0 1 3 4
howurs?

A, Intermittency

How often have you found
vou stopped and started again 0 1 2 3 4 5
several imes when you
urinated?

4 Urgency
How often have you found it " -
difficult to posipone 0 1 3 4

urination?

5. Weak Stream B
How often have you had a 0 1 2 3 4 3
weak urinary siream?

6. Straining
How often have you had to 0 1 2 3 4 >
sirain to start urination?

None 1 Time I Times 3 Times 4 Times & Times
7. Nectaria
How many times did you -
typically get up at night to 0 1 2 3 4 =
urinate?
Total I-PSS
Score
Score: 1-7: Mild 8-19: Moderate 20-35: Severe
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Appendix 2: Recommendation Algorithm
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	Phosphodiesterase Type 5 Inhibitors for the Treatment of BPH/LUTS Evidence Summary and Recommendations March 2022 VA Pharmacy Benefits Management Services, Medical Advisory Panel, and VISN Pharmacist Executives All phosphodiesterase type 5 inhibitors (PDE5I) have an FDA label indication for the treatment of erectile dysfunction (ED) and tadalafil has a label indication for the treatment of benign prostatic hyperplasia (BPH) and ED/BPH. The intent of this document is to summarize the evidence on the efficacy of the PDE5I for the treatment of BPH and lower urinary tract symptoms (LUTS). Literature searches were conducted to identify clinical trials, systematic reviews, meta-analyses, and other pertinent publications using PubMed from July 2014 to January 2022 using the following terms: avanafil, sildenafil, tadalafil, vardenafil, PDE5I, BPH, and LUTS. Relevant citations were reviewed, and their references searched for additional papers. PDE5I to Treat BPH/LUTS BPH/LUTS prevalence rates range from 50% to 75% among men 50 years of age and older to 80% among men 70 years of age and older.1 LUTS consists of frequency, nocturia, slowed stream, hesitancy, sense of incomplete emptying, intermittent stream which may or may not accompany urinary incontinence. The International Prostate Symptom Score (IPSS) is used in clinical trials and practice to quantify LUTS.2 The IPSS has a possible score range of 0 to 35 (asymptomatic to very symptomatic). A decrease in the score corresponds improvement, while a 3-point improvement in the IPSS is considered the minimal detectable difference.3 (Appendix 1). Maximum urinary flow rate (Qmax) is another outcome measure frequently used in clinical trials. There are no thresholds for monitoring changes in Qmax to help guide therapy but improvements between 1-5 ml/second may be seen.3 Several systematic reviews with meta-analyses of placebo-controlled trials of the use of PDE5I for BPH/LUTS have been published.4,18,21-23 Additionally, an updated treatment guideline has been published.3 Three PDE5I have been studied: sildenafil, tadalafil, and vardenafil. The majority of the PDE5I studies were conducted with tadalafil. Overall, PDE5I as monotherapy resulted in a significantly greater absolute difference in mean change in the IPSS score compared to placebo (Tables 1-4). However, only sildenafil, albeit with a single study, achieved the minimal detectable difference of 3 points for the IPSS measure. (Table 1). Qmax was not significantly changed by any of the PDE5I. PDE5I vs an Alpha Blocker BPH/LUTS Guo et al conducted a meta-analysis of randomized controlled trials (7, N=1601) comparing the effectiveness of tadalafil to tamsulosin in BPH/LUTS.18 They reported that, compared with tamsulosin monotherapy, tadalafil showed no significant difference in reducing IPSS (4 studies, N=863), voiding sub scores (5 studies, N=1381), storage sub scores (5 studies, N=1386), quality of life [(Qol); 4 studies, N=1264], postvoid residual [(PVR); 4 studies, N=863], and Qmax (4 studies, N=854). link link PDE5I plus an Alpha Blocker BPH/LUTS Sun et al evaluated nineteen studies (N=2426) to compare the improvement in LUTS with PDE5I, alpha blockers alone or in combination in males with BPH. They found that the combination treatment was significantly better than PDE5I or alpha blockers alone at improving IPSS and Qmax.24 Sebastianelli et al, in a systematic review, concluded that the combination of tadalafil and tamsulosin provided better improvement in LUTS compared to monotherapies.27 Qiangzhao et al completed a network meta-analysis of 20 trials (N=4131) evaluating the efficacy of combination therapy with an alpha blocker and different PDE5I in patients with LUTS. They found that the IPSS was most improved with the combination of vardenafil, and an alpha blocker followed by sildenafil and tadalafil with an alpha blocker.25 Ma and colleagues also completed a network meta-analysis of seven trials (N=531) using tamsulosin, as the alpha blocker, in combination with different PDE5I.26 They found that sildenafil combined with tamsulosin provided the most effective treatment for BPH/LUTS in patients with or without ED. The results of these systematic reviews and meta-analyses contrasts that with the recommendation of the American Urological Association (AUA). The updated AUA guideline states that the combination of low-dose tadalafil with an alpha blocker for the treatment of BPH/LUTS does not offer symptom improvement over either agent alone and recommends against their combined use.3 Table 1 Sildenafil BPH/LUTS, drug vs placebo. 16 Study N IPSS Qmax (ml/sec) McVary 2007 369 - 6.3 vs -1.9 Δ - 4.4, p<0.0001 0.31 vs 0.16 Δ 0.15, NS IPSS, International Prostate Symptom Score; Qmax, maximum urinary flow rate; ml/sec, milliliter/second; NS, non-significant link link Table 2 Tadalafil BPH/LUTS, drug vs placebo. 5-14 Study N IPSS Qmax (ml/sec) McVary 2007 281 -2.9 vs -1.5 Δ -1.4, p=0.003 0.5 vs 0.6 Δ 0.1, NS Roehrborn 2008 1058 -4.87 vs -2.27 Δ - 2.6, p<0.001 1.64 vs 1.24 Δ 0.4, NS Kim 2011 151 -5.8 vs -4.2 Δ -1.6, p=0.07 2.5 vs 2.3 Δ 0.2, NS Porst 2011 325 -5.6 vs -3.6 Δ -2.0, p=0.004 1.6 vs 1.2 Δ 0.4, NS Oelke 2012 511 -6.3 vs -4.2 Δ -2.1, p=0.001 2.4 vs 1.2 Δ 1.2, p=0.009 Takeda 2012 422 -4.9 vs -3.8 Δ -1.1, p=0.062 0.6 vs 1.4 Δ 0.8, NS Egerdie 2012 606 -6.1 vs – 3.8 Δ – 2.3, p<0.001 N/A Yokoyama 2013 612 -4.7 vs -3.0 Δ – 1.7, p=0.004 1.3 vs 2.1 Δ 0.8, NS Takeda 2014 610 -6.0 vs -4.5 Δ -1.5, p<0.001 1.2 vs 0.6 Δ 0.6, NS Zhang 2019 908 -5.5 vs -4.1 Δ -1.4, p<0.001 1.9 vs 1.5 Δ 0.4, NS IPSS, International Prostate Symptom Score; Qmax, maximum urinary flow rate; ml/sec, milliliter/second; NS, non-significant; N/A, not available Table 3 Vardenafil BPH/LUTS, drug vs placebo.20 Study N IPSS Qmax (ml/sec) Stief 2008 222 - 5.8 vs -3.6 Δ – 2.2, p<0.0013 1.6 vs 1.0 Δ 0.6, p=0.56 IPSS, International Prostate Symptom Score; Qmax, maximum urinary flow rate; ml/sec, milliliter/second Table 4. PDE5I Meta-analysis: IPSS3 Drug (formulary status) Studies (patients) MD (95% CI) Sildenafil (F) 1 (336) -3.15 (-5.29, -1.01) Vardenafil (NF) 1 (214) -2.18 (-4.61, 0.25) Tadalafil (PA-F) 9 (6436) -1.87 (-2.44, -1.29) F, formulary; NF, nonformulary; MD, mean difference from reference (placebo); CI, confidence interval link link Table 5. Alpha-1 blockers Meta-analysis: IPSS3 Drug (formulary status) Studies (patients) MD (95%CI) Doxazosin (F) 3 (1639) -3.67 (-4.33, -3.02) Terazosin (F) 2 (2489) -3.37 (-4.24, -2.50) Silodosin (NF) 2 (1479) -2.44 (-3.24, -1.64) Tamsulosin (F) 9 (4161) -2.13 (-2.56, -1.71) Alfuzosin (F) 5 (2626) -2.07 (-2.66, -1.49) F, formulary; NF, nonformulary; MD, mean difference from reference (placebo); CI, confidence interval Clinical Practice Guidelines3 The 2021 AUA practice guidelines on BPH 2021 state: 1. Clinicians should offer one of the following alpha blockers as a treatment option for patients with bothersome, moderate to severe LUTS/BPH: alfuzosin, doxazosin, silodosin, tamsulosin, or terazosin. (Moderate Recommendation; Evidence Level: Grade A) 2. For patients with LUTS/BPH irrespective of comorbid erectile dysfunction (ED), 5mg daily tadalafil should be discussed as a treatment option. Sildenafil may be offered when tadalafil is not available and alpha blockers are not tolerated. (Moderate Recommendation; Evidence Level: Grade B) 3. Clinicians should not offer the combination of low-dose daily 5mg tadalafil with alpha blockers for the treatment of LUTS/BPH as it offers no advantages in symptom improvement over either agent alone. (Moderate Recommendation; Evidence Level: Grade C) Recommendations (Appendix 2) A PDE5I should not be used routinely for the management of LUTS-BPH either as monotherapy or in combination with other drugs to treat BPH. A Formulary PDE5I should be considered when more established pharmacotherapies are not an option or have not demonstrated benefit. • Initiate a formulary alpha blocker (doxazosin, terazosin, tamsulosin, alfuzosin) using shared decision making and patient specific factors. o If ED present, may consider initiating a formulary PDE5I (with quantity limits) in addition to an alpha blocker. (Note: if the patient is already taking a PDE5I, alpha-blocker therapy should be initiated at the lowest dose to help prevent hypotension). • If unable to tolerate or lack of response to an adequate trial (i.e.,12 weeks) of a formulary alpha blocker (titrated to maximum therapeutic dose), consider substituting or adding a formulary PDE5I. If adding a PDE5I, current labeling for PDE5Is recommends that a patient who is taking an alpha-blocker should be on a stable dose prior to initiating the PDE5I (which should then be started at the lowest recommended dose). • Consider Formulary PDE5I monotherapy o In place of an alpha blocker in the interim if cataract surgery is planned or likely. Cases of intraoperative floppy iris syndrome have been noted as long as 9 months after discontinuing an alpha blocker prior to surgery. link link References 1. Brigham Egan K. The epidemiology of benign prostatic hyperplasia associated with lower urinary track symptoms. Prevalence and incident rates. Urol Clin N Am 2016;43:289-297. 2. Barry MJ, Fowler FJ Jr, O'Leary MP, et al. The American Urological Association symptom index for benign prostatic hyperplasia. The Measurement Committee of the American Urological Association. J Urol 1992;148:1549. 3. Lerner LB, McVary KT, Barry MJ, et al. Management of Lower Urinary Tract Symptoms Attributed to Benign Prostatic Hyperplasia: AUA GUIDELINE PART I-Initial Work-up and Medical Management [published correction appears in J Urol. 2021 Nov;206(5):1339]. J Urol. 2021;206(4):806-817. 4. Yuan JQ, Mao C, Wong SY et al. Comparative effectiveness and safety of monodrug therapies for lower urinary tract symptoms associated with benign prostatic hyperplasia: a network meta-analysis. Medicine (Baltimore) 2015;94:e974. 5. Takeda M, Yokoyama O, Lee S et al. Tadalafil 5 mg once-daily therapy for men with lower urinary tract symptoms suggestive of benign prostatic hyperplasia: results from a randomized, double-blind, placebo-controlled trial carried out in Japan and Korea. Int J Urol 2014;21:670-675. 6. Yokoyama O, Yoshida M, Kim SC et al. Tadalafil once daily for lower urinary tract symptoms suggestive of benign prostatic hyperplasia: A randomized placebo- and tamsulosin-controlled 12-week study in Asian men. Int J Urol 2013;20:193-201. 7. Zhang Z, Li H, Zhang X et al. Efficacy and safety of tadalafil 5 mg once-daily in Asian men with both lower urinary tract symptoms associated with benign prostatic hyperplasia and erectile dysfunction: A phase 3, randomized, double-blind, parallel, placebo- and tamsulosin-controlled study. Int J Urol 2019;26:192-200. 8. 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. 9. 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(1):271-281. link link 10. Kim SC, Park JK, Kim SW, et al. Tadalafil administered once daily for treatment of lower urinary tract symptoms in Korean men with benign prostatic hyperplasia: Results from a placebo-controlled pilot study using tamsulosin as an active control. Low Urin Tract Symptoms. 2011;3(2):86-93. 11. Oelke M, Giuliano F, Mirone V et al. 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(5):917-925. 12. Porst H, Kim ED, Casabe 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. Euro Urol 2011;60:1105-1113. 13. Roehrborn CG, McVary KT, Elion-Mboussa A et al. Tadalafil administered once daily for lower urinary tract symptoms secondary to benign prostatic hyperplasia: a dose finding study. J Urol 2008;180:1228-1234. 14. Takeda M, Nishizawa O, Imaoka T et al. Tadalafil for the treatment of lower urinary tract symptoms in Japanese men with benign prostatic hyperplasia: results from a 12-week placebo-controlled dose-finding study with a 42-week open label extension. Low Urin Tract Symptoms 2012 Sep;4(3):110-119. 15. Dmochowski R, Roehrborn C, Klise S et al. Urodynamic effects of once daily tadalafil in men with lower urinary tract symptoms secondary to clinical benign prostatic hyperplasia: a randomized, placebo controlled 12-week clinical trial. J Urol 2013;189:S135-S140. 16. McVary KT, Monning W, Camps JL et al. Sildenafil citrate improves erectile function and urinary symptoms in men with erectile dysfunction and lower urinary tract symptoms associated with benign prostatic hyperplasia: a randomized, double-blind trial. J Urol 2007;177:1071-1077. 17. Takeda M, Yokoyama O, Yoshida M, et al. Safety and efficacy of the combination of once-daily tadalafil and alpha-1 blocker in Japanese men with lower urinary tract symptoms suggestive of benign prostatic hyperplasia: A randomized, placebo-controlled, cross-over study. Int J Urol 2017;24(7):539-547. 18. Guo B, Chen X, Wang M et al. Comparative effectiveness of tadalafil versus tamsulosin in treating lower urinary tract symptoms suggestive of benign prostate hyperplasia: A meta-analysis of randomized controlled trials. Med Sci Monit 2020;26:e923179. 19. Sebastianelli A, Spatafora P, Morselli S et al. Tadalafil alone or in combination with tamsulosin for the management for LUTS/BPH and ED. Curr Urol Rep 2020;21(12):56. link link 20. Stief CG, Porst H, Neuser D et al. A randomized, placebo-controlled study to assess the efficacy of twice-daily vardenafil in the treatment of lower urinary tract symptoms secondary to benign prostatic hyperplasia. Eur Urol 2008;53:1236-1244. 21. Dahm P, Brasure M, MacDonald R et al. Comparative effectiveness of newer medications for lower urinary tract symptoms attributed to benign prostatic hyperplasia: a systematic review and meta-analysis. Eur Urol 2017;71:570-581. 22. Pattanaik_S, Mavuduru_RS, Panda_A et al. Phosphodiesterase inhibitors for lower urinary tract symptoms consistent with benign prostatic hyperplasia. Cochrane Database of Systematic Reviews 2018, Issue 11. Art. No.: CD010060. 23. Yang Y, Bao Y, Liu J et al. Tadalafil 5 mg once daily improves lower urinary tract symptoms and erectile dysfunction: a systematic review and meta-analysis. LUTS 2018;10:84-92. 24. Sun Y, Peng B, Lei GL et al. Study of phosphodiesterase 5 inhibitors and a-adrenoceptor antagonists used alone or in combination for the treatment of lower urinary tract symptoms due to benign prostatic hyperplasia. Minerva Urol Nefrol 2020;72(1):13-21. 25. Qiangzhao L, Xiofeng Z, Fenghai Z et al. Efficacy and tolerability of combination therapy with alpha-blockers and phosphodiesterase-5 inhibitors compared with monotherapy for lower urinary tract symptoms Protocol for a systematic review and network meta-analysis. Medicine (Baltimore). 2020 Oct 23;99(43):e22834. 26. Ma C, Zhang C, Cai Z et al. Defining the efficacy and safety of phosphodiesterase type 5 inhibitors with tamsulosin for the treatment of lower urinary tract symptoms secondary to benign prostatic hyperplasia with or without erectile dysfunction: a network meta-analysis. BioMed Res Int 2020 Mar 26;2020:1419520. 27. Sebastianelli A, Spatofora P, Morselli S et al. Tadalafil alone or in combination with tamsulosin for the management of LUTS/BPH and ED. Curr Urol Rep 2020 Oct 27;21(12):56. Prepared: March 2022. Contact person: Matthew A. Fuller, Pharm.D., BCPP, National PBM Clinical Pharmacy Program Manager, Pharmacy Benefits Management Services (12PBM) link link Appendix 1: IPSS pic link link Appendix 2: Recommendation Algorithm Patient presents with BPH/LUTS and medical therapy is indicated P275TB1#y1 Consider a trial (added or substituted) of a formulary PDE5I P277TB14#y1 Consider initiating a formulary PDE5I (with quantity limits) in addition to an alpha blocker. P277TB10#y1 pic Yes P277TB13#y1 Consider PDE5I monotherapy P277TB19#y1 pic ED Present? P277TB3#y1 Yes P277TB23#y1 pic pic No P277TB28#y1 pic pic No P277TB25#y1 pic pic Alpha blocker is contraindicated or not tolerated and an antimuscarinic is not appropriate? P277TB22#y1 No P277TB21#y1 pic Yes P277TB18#y1 pic Cataract surgery planned? P277TB16#y1 Patient unable to tolerate or lack of response to an adequate trial of a formulary alpha blocker titrated to maximum therapeutic dose? P277TB11#y1 Yes P277TB7#y1 Initiate a formulary alpha blocker (doxazosin, terazosin, tamsulosin, alfuzosin) using shared decision making and patient specific factors. P277TB2#y1 link link pic No P277TB9#y1 pic pic
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