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BRIEF
ANSWERS 
TO SPECIFIC 
CLINICAL 
QUESTIONS

What are options for my patients 
with erectile dysfunction who
have an unsatisfactory response
to PDE5 inhibitors?

Q:

A 68-year-old man with diabetes, hypertension, and 
hyperlipidemia is experiencing unsatisfactory results with 
maximum doses of sildenafi l (100 mg) and tadalafi l 
(20 mg) for erectile dysfunction. You confi rm he is taking his 
medication as directed. What are the next options for him?

Erectile dysfunction (ED), which affects 70% 
of men over 70 and more than 150 million 

men worldwide, is defi ned as a persistent inability to 
attain or sustain an erection suitable for sexual inter-
course.1 Phosphodiesterase type 5 (PDE5) inhibitors 
are fi rst-line medical treatment for ED,1 but up to 40% 
of patients do not have a satisfactory response to these 
agents.2 Alternative therapies for patients who do not 
respond to PDE5 inhibitors or who experience intol-
erable side effects from them include intracavernosal 
injection, vacuum erection devices, and penile pros-
thesis implantation.

 ■ ED MANAGEMENT: GENERAL CONSIDERATIONS

Before medical therapy for ED is tried, it is crucial to 
address modifi able risk factors, counsel patients on life-
style modifi cations, and identify any medications or 
underlying medical conditions contributing to ED. Risk 
factors for ED include smoking, obesity, cardiovascular 
disease, depression, prostate surgery, penile trauma, 
obstructive sleep apnea, and testosterone defi ciency. 
Lifestyle adjustments such as weight loss, increased 
cardiovascular exercise, reduced alcohol intake, and 
quitting smoking can partially alleviate symptoms.1 

Also, a thorough history should explore psychological, 
psychosocial, and relational factors and sexual practices 
that may be impacting sexual performance, and referral 
to a sex therapist should be considered.

A diagnosis of ED can indicate the presence of sys-
temic disease or reversible causes like medication side 
effects or testosterone defi ciency (discussed below). 
When certain medications such as antidepressants or 
antihypertensives are suspected of contributing to ED,3 
the patient should be advised to talk with the prescrib-
ing physician to determine whether alternative med-
ications with better side-effect profi les are available.

Beta-blockers are associated with ED, although 
the etiology is not well established.4 Patient awareness 
or anxiety regarding ED as a potential side effect of 
beta-blockers may itself contribute to dissatisfaction 
with erectile function after starting a beta-blocker. 
While further study is needed, trying an alternative med-
ication for patients on fi rst-generation (propranolol) or 
second-generation (metoprolol, atenolol) beta-blockers 
may be considered. In a review of several small studies, 
Sharp and Gales5 noted mildly improved or similar sex-
ual function in patients after starting nebivolol, which 
was attributed to the beta-blocker’s ability to stimulate 
endothelial release of nitric oxide, producing vasoactive 
effects and potentiating penile erection. 

If feasible for the patient, medications like calcium 
channel blockers, angiotensin-converting enzyme 
inhibitors, or angiotensin receptor blockers can also 
be explored, as their risk for causing ED is thought to 
be lower. Thiazide diuretics at high doses have been 
associated with adverse effects on erectile function 
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compared with other antihypertensive drugs.6 How-
ever, treatment of hypertension should remain the 
priority, and it may not be clinically appropriate to 
adjust antihypertensive medications, particularly with-
out strong evidence to support the use of 1 medication 
over another. 

The evidence regarding a correlation between statin 
medications and ED risk is confl icting. Some studies 
suggest that statins have sexual side effects, while 
others propose that the overall cardiovascular benefi t 
of these medications contributes to improved erectile 
function.7 No large-scale randomized controlled trials 
have established a link between statins and testoster-
one levels, and cessation of statin therapy or lowering 
of statin regimens as a means of improving ED is not 
recommended. Rather, we suggest optimizing well-
established contributing factors such as cardiovascular 
fi tness and testosterone levels.

 ■ PHOSPHODIESTERASE TYPE 5 INHIBITORS

Despite making lifestyle changes, many patients 
with ED require PDE5 inhibitors such as sildenafi l or 
tadalafi l to improve erectile function. These agents 
promote erections by increasing nitric oxide levels 
and blocking the decomposition of cyclic guanosine 
monophosphate, thereby relaxing the smooth muscle 
within the corpora cavernosa and increasing blood 
fl ow.1 However, PDE5 inhibitors are effi cacious in only 
60% to 70% of patients.2 

When starting PDE5 inhibitors, proper admin-
istration should be ensured, as a large proportion 
of treatment failures with these agents is attributed 
to incorrect use.2 Sildenafi l should be taken 30 to 
60 minutes before intercourse on an empty stomach. 
The recommended window for taking on-demand 
tadalafi l, which is not impacted by food intake, is 30 to
120 minutes before intercourse, but for optimal effec-
tiveness, it should be taken 60 to 120 minutes before 
intercourse.8 Daily low-dose tadalafi l (5 mg) may be con-
sidered for men who also experience voiding dysfunction 
due to prostate enlargement or men with mild ED. 

Patients taking 5-alpha-reductase inhibitors for 
benign prostatic hyperplasia who also experience ED 
and low libido should be referred to a urologist for 
alternative management strategies such as daily low-
dose tadalafi l, alpha-blockers, or minimally invasive 
surgical therapies. In fact, some selective alpha-blockers 
have been found to preserve or improve erectile func-
tion.9 Combination therapy with daily tadalafi l plus 
on-demand higher-dose tadalafi l or sildenafi l may be 
considered.10

Before determining that the medication has failed 
to achieve the desired result, several trials of PDE5 
inhibitors with at least 24 hours between doses should 
be attempted.11 Additionally, other reversible causes of 
ED, such as testosterone defi ciency, should be assessed. 
An early morning testosterone level (before 11:00 am) 
can identify testosterone defi ciency in the presence of 
symptoms or signs of low testosterone such as low libido, 
fatigue, and loss of body hair.10 Testosterone levels less 
than 300 ng/dL with these accompanying symptoms 
may warrant treatment with testosterone replacement 
therapy, which placebo-controlled randomized trials and 
meta-analyses have demonstrated may help improve 
erectile function and libido.10–12 However, patients with 
ED but no symptoms of testosterone defi ciency are less 
likely to benefi t from replacement therapy. Assessment 
of testosterone defi ciency is most valuable in men with 
borderline response to PDE5 inhibitors and with other 
signs and symptoms of low testosterone. 

Once these avenues have been exhausted, explor-
ing alternative therapies that aid in restoring erectile 
function should be considered.

 ■ OTHER THERAPEUTIC OPTIONS

Therapeutic options beyond PDE5 inhibitors include 
intracavernosal injection therapy, vacuum erection 
devices, and penile prostheses.1,2,11 These alternatives 
are typically used when the patient does not respond to 
PDE5 inhibitors or experiences intolerable side effects 
(eg, headache, fl ushing, dyspepsia, visual disturbances, 
backache) from them. Treatment should be based on 
patient and partner preferences, comorbidities, and 
current medications.2 The 2018 American Urological 
Association guideline on ED11 emphasizes the impor-
tance of shared decision-making between patient and 
physician. In this process, the physician presents the 
various treatment options to the patient, and the risks 
and benefi ts of each are discussed before the treatment 
most aligned with patient goals and expectations is 
determined.

Intracavernosal injection
Intracavernosal injection is the direct injection of 1 or 
more vasoactive medications (eg, alprostadil, papaverine, 
or phentolamine) into the corpora cavernosa of the penis 
to promote an erection through local dilation of penile 
vessels.11 Intracavernosal injection therapy is effi cacious 
in providing erectile function adequate for sexual inter-
course in 53.7% to 100% of patients.11,13 However, it has 
higher long-term dropout rates, and its side effects include 
priapism, ecchymoses, hematoma, penile fi brosis, and 
penile deformity due to Peyronie disease.14
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Vacuum erection devices
Vacuum erection devices induce erection by generating 
negative pressure, which enhances blood fl ow into 
the corpora cavernosa, and the erection is maintained 
with a constricting ring at the base of the penis.15 Of 
note, despite initial use of vacuum erection devices 
for penile rehabilitation after prostatectomy, these 
devices have not been shown to defi nitively improve 
erectile function.16 Side effects of vacuum erection 
devices are quite mild but may include discomfort, 
bruising, numbness, skin irritation, and pain from the 
constricting ring.15 Vacuum erection devices are con-
traindicated in patients with coagulopathies or those 
taking anticoagulants.17 Furthermore, combination 
treatment with PDE5 inhibitors and other accepted 
therapies such as vacuum erection devices may have 
greater effi cacy than either as monotherapy.18

Infl atable penile prosthesis implantation
Another option for patients with ED refractory to 
more conservative therapies is surgical implantation 
of an infl atable penile prosthesis.19 This option has the 
highest satisfaction rate, and is typically considered 
after failure of oral therapies in patients who do not 
desire injection or vacuum erection device therapy.20 
Infl atable penile prosthesis implantation can address 
penile deformity, making it a particularly advantageous 
option for patients with ED secondary to Peyronie 
disease, in whom intracavernosal injection therapy is 
contraindicated due to the risk of progressive penile 
scarring and deformity.1

Several different prostheses are available, including 
2- or 3-piece infl atable penile prostheses or a malleable 
device.21 Three-piece infl atable penile prostheses offer 
the most natural rigidity and fl accidity and are the 
most commonly implanted penile prostheses in the 
United States.1 

Kucuk et al21 found that patients who underwent 
infl atable penile prosthesis implantation had greater 
improvements in their International Index of Erectile 
Function score than patients who received tadalafi l or 
intracavernosal injection therapy. Partner satisfaction 
also improved, as both patient and partner Erectile 
Dysfunction Inventory of Treatment Satisfaction scores 
were signifi cantly higher with penile prostheses than 
with other treatment modalities. A multicenter study 
found that more than 90% of patients who received an 
infl atable penile prosthesis were able to engage in nor-
mal sexual activity following implantation.22 Potential 
complications of penile prosthesis implantation include 
bleeding, infection, erosion, mechanical failure, need 
for revision surgery, and automatic infl ation.20

 ■ SHOCKWAVE THERAPY

The mechanism of action of low-intensity extracorpo-
real shockwave therapy (Li-ESWT) in treating ED is 
unclear. It is hypothesized that extracorporeal shock-
waves stimulate expression of endothelial nitric oxide 
synthase, vascular-endothelial growth factor, and other 
vascular growth factors, promoting vessel expansion 
and neovascularization that promote blood fl ow and 
erectile function.23 The Sexual Medicine Society of 
North America regards Li-ESWT as promising but does 
not endorse its use beyond research given its novelty.24 
Since the release of this statement, further studies have 
demonstrated some effi cacy of Li-ESWT in men with 
moderate ED, though an optimal protocol remains to 
be determined.25 

It is important to differentiate between Li-ESWT 
and radial wave therapy, the latter of which uses 
low-pressure acoustic waves to deliver lower energy 
with less tissue penetrance compared with Li-ESWT.26 
Direct-to-consumer marketing from men’s health 
clinics often use these 2 terms interchangeably even 
though a randomized controlled trial found no differ-
ence between radial wave therapy and sham therapy 
for treating ED.26 The Sexual Medicine Society of 
North America corroborates this, drawing a distinction 
between Li-ESWT and radial wave therapy.24 While 
regenerative therapies such as Li-ESWT in ED treat-
ment require further investigation, patients should be 
informed regarding the lack of evidence to support 
radial wave therapy for ED treatment, particularly 
as radial wave therapy devices are often promoted as 
equivalent by health clinics for men.

 ■ WHAT NOT TO OFFER

Stem cell therapy was initially proposed to improve 
erectile function by promoting angiogenesis and tissue 
healing and reducing scarring, infl ammation, and apop-
tosis.27 Clinical trials have been limited, and its clinical 
application is still unknown. Similarly, platelet-rich 
plasma injections have been studied as an option for 
ED, but a recent randomized controlled trial found 
no difference in effi cacy between platelet-rich plasma 
and placebo.28 Thus, the Sexual Medicine Society 
of North America’s position is that stem cell and 
platelet-rich plasma therapies should not be used in 
clinical practice.24

 ■ CONCLUSION

There are various effective treatment modalities for men 
who cannot tolerate PDE5 inhibitors or in whom these 
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agents fail. Treatment choice should take underlying 
comorbidities into account. Referral to a urologist expe-
rienced in sexual dysfunction can ensure that patients 
choose the option best aligned with their goals and 
expectations. ■

 ■ DISCLOSURES

Dr. Bajic has disclosed serving as an advisor or review panel participant 

for Endo Pharmaceuticals, Inc. The other authors report no relevant 

fi nancial relationships which, in the context of their contributions, 

could be perceived as a potential confl ict of interest.

 ■ REFERENCES
1. Wang CM, Wu BR, Xiang P, Xiao J, Hu XC. Management of male 

erectile dysfunction: from the past to the future. Front Endocrinol 
(Lausanne) 2023; 14:1148834. doi:10.3389/fendo.2023.1148834

2. Lee M, Sharifi  R. Non-invasive management options for erectile 
dysfunction when a phosphodiesterase type 5 inhibitor fails. Drugs 
Aging 2018; 35(3):175–187. doi:10.1007/s40266-018-0528-4

3. Kaplan-Marans E, Sandozi A, Martinez M, Lee J, Schulman A, 
Khurgin J. Medications most commonly associated with erectile 
dysfunction: evaluation of the Food and Drug Administration 
National Pharmacovigilance Database. Sex Med 2022; 10(5):100543. 
doi:10.1016/j.esxm.2022.100543

4. Silvestri A, Galetta P, Cerquetani E, et al. Report of erectile 
dysfunction after therapy with beta-blockers is related to patient 
knowledge of side effects and is reversed by placebo. Eur Heart J 
2003; 24(21):1928–1932. doi:10.1016/j.ehj.2003.08.016

5. Sharp RP, Gales BJ. Nebivolol versus other beta blockers in patients 
with hypertension and erectile dysfunction. Ther Adv Urol 2017; 
9(2):59–63. doi:10.1177/1756287216685027

6. Doumas M, Douma S. The effect of antihypertensive drugs on erectile 
function: a proposed management algorithm. J Clin Hypertens (Green-
wich) 2006; 8(5):359–364. doi:10.1111/j.1524-6175.2005.05285.x

7. Omolaoye TS, Halabi MO, Mubarak M, et al. Statins and male 
fertility: is there a cause for concern? Toxics 2022; 10(10):627. 
doi:10.3390/toxics10100627

8. Olesovsky A, Kapoor A. Evidence for the effi cacy and safety of 
tadalafi l and fi nasteride in combination for the treatment of 
lower urinary tract symptoms and erectile dysfunction in men with 
benign prostatic hyperplasia. Ther Adv Urol 2016; 8(4):257–71. 
doi:10.1177/1756287216650132

9. Carson CC 3rd. Erectile dysfunction: diagnosis and management 
with newer oral agents. Proc (Bayl Univ Med Cent) 2000; 13(4):
356–360. doi:10.1080/08998280.2000.11927705

10. Corona G, Rastrelli G, Morgentaler A, Sforza A, Mannucci E, Maggi M. 
Meta-analysis of results of testosterone therapy on sexual function 
based on International Index of Erectile Function Scores. Eur Urol 
2017; 72(6):1000–1011. doi:10.1016/j.eururo.2017.03.032

11. Burnett AL, Nehra A, Breau RH, et al. Erectile dysfunction: AUA 
guideline [published correction appears in J Urol 2022; 207(3):743] 
[published correction appears in J Urol 2022; 207(3):743]. J Urol 
2018; 200(3):633–641. doi:10.1016/j.juro.2018.05.004

12. Snyder PJ, Bhasin S, Cunningham GR, et al. Effects of testoster-
one treatment in older men. N Engl J Med 2016; 374(7):611–624. 
doi:10.1056/NEJMoa1506119

13. Bearelly P, Phillips EA, Pan S, et al. Long-term intracavernosal injec-
tion therapy: treatment effi cacy and patient satisfaction. Int J Impot 
Res 2020; 32(3):345–351. doi:10.1038/s41443-019-0186-z

14. Belew D, Klaassen Z, Lewis RW. Intracavernosal injection for the di-
agnosis, evaluation, and treatment of erectile dysfunction: a review. 
Sex Med Rev 2015; 3(1):11–23. doi:10.1002/smrj.35

15. Sultana A, Grice P, Vukina J, Pearce I, Modgil V. Indications and 
characteristics of penile traction and vacuum erection devices. Nat 
Rev Urol 2022; 19(2):84–100. doi:10.1038/s41585-021-00532-7

16. Wang R. Vacuum erectile device for rehabilitation after radical prosta-
tectomy. J Sex Med 2017; 14(2):184–186. doi:10.1016/j.jsxm.2016.12.010

17. Rivas DA, Chancellor MB. Complications associated with the use of 
vacuum constriction devices for erectile dysfunction in the spinal 
cord injured population. J Am Paraplegia Soc 1994; 17(3):136–139. 
doi:10.1080/01952307.1994.11735923

18. Sullivan JF, Campbell KJ, Lipshultz LI. Combination therapies for 
erectile dysfunction-a synergy of modalities holds the key. JAMA 
Netw Open 2021; 4(2):e2037292.
doi:10.1001/jamanetworkopen.2020.37292

19. Salonia A, Bettocchi C, Boeri L, et al. European Association of Urolo-
gy Guidelines on sexual and reproductive health-2021 update: male 
sexual dysfunction. Eur Urol 2021; 80(3):333–357.
doi:10.1016/j.eururo.2021.06.007

20. Kohn TP, Rajanahally S, Hellstrom WJG, Hsieh TC, Raheem OA. 
Global trends in prevalence, treatments, and costs of penile pros-
thesis for erectile dysfunction in men. Eur Urol Focus 2022; 8(3):
803–813. doi:10.1016/j.euf.2021.05.003

21. Kucuk EV, Tahra A, Bindayi A, Onol FF. Erectile dysfunction patients 
are more satisfi ed with penile prosthesis implantation compared 
with tadalafi l and intracavernosal injection treatments. Andrology 
2016; 4(5):952–956. doi:10.1111/andr.12237

22. Montorsi F, Rigatti P, Carmignani G, et al. AMS three-piece infl at-
able implants for erectile dysfunction: a long-term multi-institu-
tional study in 200 consecutive patients. Eur Urol 2000; 37(1):50–55. 
doi:10.1159/000020099

23. Sokolakis I, Dimitriadis F, Teo P, Hatzichristodoulou G, Hatzichristou 
D, Giuliano F. The basic science behind low-intensity extracorporeal 
shockwave therapy for erectile dysfunction: a systematic scop-
ing review of pre-clinical studies. J Sex Med 2019; 16(2):168–194. 
doi:10.1016/j.jsxm.2018.12.016

24. Liu JL, Chu KY, Gabrielson AT, et al. Restorative therapies for 
erectile dysfunction: position statement from the Sexual Medicine 
Society of North America (SMSNA). Sex Med 2021; 9(3):100343. 
doi:10.1016/j.esxm.2021.100343

25. Kalyvianakis D, Mykoniatis I, Pyrgidis N, et al. The effect of 
low-intensity shock wave therapy on moderate erectile dysfunction: 
a double-blind, randomized, sham-controlled clinical trial. J Urol 
2022; 208(2):388–395. doi:10.1097/JU.0000000000002684

26. Sandoval-Salinas C, Saffon JP, Martínez JM, Corredor HA, Gallego A. 
Are radial pressure waves effective for the treatment of moderate 
or mild to moderate erectile dysfunction? A randomized sham 
therapy controlled clinical trial. J Sex Med 2022; 19(5):738–744. 
doi:10.1016/j.jsxm.2022.02.010

27. Matz EL, Terlecki R, Zhang Y, Jackson J, Atala A. Stem cell ther-
apy for erectile dysfunction. Sex Med Rev 2019; 7(2):321–328. 
doi:10.1016/j.sxmr.2017.12.008

28. Masterson TA, Molina M, Ledesma B, et al. Platelet-rich plasma 
for the treatment of erectile dysfunction: a prospective, random-
ized, double-blind, placebo-controlled clinical trial. J Urol 2023; 
210(1):154–161. doi:10.1097/JU.0000000000003481

Address: Vivian Hua, BA, Department of Urology, Q10, Cleveland Clinic, 
9500 Euclid Avenue, Cleveland, OH 44195; vxh69@case.edu

 on August 7, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

