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Abstract 
 

Introduction: Phosphodiesterase type 5 inhibitors (PDE5Is) represent the first-line treatment for 

erectile dysfunction (ED). Almost one in two patients, however, show some level of treatment 

dissatisfaction and up to 30% fail to respond to any of the currently available PDE5Is. Recently, the 

second-generation PDE5I avanafil was launched for the treatment of ED.  

Areas covered: Pivotal studies of clinical development along with placebo-controlled randomized 

clinical trials (RCTs) of avanafil in patients with ED were reviewed. Studies concerning the 

pharmacokinetics and pharmacodynamic of the drug were also analysed. A systematic literature 

search for English-language studies published up to May 2016 using the Medline database was 

performed. The search included the terms avanafil and ED.  

Expert Commentary: Avanafil is a potent, highly selective PDE5I whose efficacy is comparable 

to that of currently available PDE5Is in both naïve and previous PDE5I users. Avanafil is effective 

within approximately 15 minutes of dosing, thus representing the only PDE5I approved for as-

needed use, 15 to 30 minutes before sexual activity. Avanafil has high selectivity for the PDE5 

isoenzyme, thus resulting in a lower incidence of drug-related side effects compared to other 

PDE5Is. 

 

Key Words: Erectile dysfunction; therapy; phosphodiesterase type 5 inhibitors; avanafil, selectivity 
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1. Introduction 

Erectile dysfunction (ED) is defined as the persistent inability to attain and maintain an erection 

sufficient to permit satisfactory sexual performance [1]. ED may affect male physical and 

psychological health and also have a significant impact on the quality of life of sufferers and their 

partners [2]. The prevalence of ED varies greatly worldwide, mostly due to variability in the 

definition of ED used in epidemiological studies [3]. The prevalence of ED increases with age, 

ranging between 2% to 15% in men 40-49 years of age and 20% to 40% in men aged 60-69 years 

[3]. All reports show prevalence rates of 50% to 100% for men in their 70s and 80s [3]. However, 

recent naturalistic observations have shown that one in four men seeking medical attention for the 

first time for ED in the real-life setting are younger than 40 [4]. Furthermore, despite advances in 

ED treatment and a widespread awareness of this condition, ED still remains a significantly 

underdiagnosed and undertreated health condition [5].  

Most internationally-agreed therapeutic recommendations outline the importance of a three-step 

treatment approach to ED [2,6]. In this context, the primary goal of daily clinical practice for ED 

management is to determine the aetiology of the disorder, which should be either removed or 

adequately treated whenever possible. Indeed, ED may be associated with modifiable or reversible 

risk factors including lifestyle or drug-related factors that can be either modified before the 

beginning of any specific treatment [6] or in combination with a dedicated therapy [1,5]. Likewise, 

comorbid conditions, which may be pathophysiologically linked to ED, deserve adequate treatment, 

even when non-reversible [2,6,7]. Of importance, sexual dysfunction has been associated with 

several endocrine disorders (e.g. late onset hypogonadism and hyperprolactinemia) that should be 

carefully investigated to achieve a better clinical understanding of the patient and, when 

appropriate, corrected with a targeted pharmacological treatment [8,9]. 

Phosphodiesterase type 5 inhibitors (PDE5Is) are considered a first-line treatment for ED patients 

[2,6]. Several pre- and post-marketing data are currently available on the safety, tolerability and 

efficacy of PDE5Is which have been approved by official agencies (i.e. European Medicines 
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Agency [EMA] and Food and Drug Administration [FDA]) over the last 15 years. Overall, the 

response rate for PDE5Is in improving erectile functioning ranges between 60 and 80% [10-15]. 

Still, up to 30% of ED patients fail to respond to any of the currently available PDE5Is [16,17]. 

Likewise, 30-40% of initial responders are not satisfied with on-demand treatment even after 

erectile function recovery [16,17]. Factors associated with either PDE5I non-response or treatment 

discontinuation include ED severity, incorrect usage, treatment-emergent adverse events (TEAEs) 

along with concerns about the safety profile of the drug, treatment-related lack of sexual 

spontaneity, and relational or interpersonal factors. Although novel data related to treatment drop-

off following Sildenafil’s patent expiry have not yet emerged, even cost has been considered a 

potential reason for drug discontinuation [2,6,15,18-21]. Health-related comorbidities [22,23] and 

concomitant medications [21,24] are also potential factors for reduced or even absent therapeutic 

effectiveness, and treatment regime drop-off as well [2,6,15,19,21]. Furthermore, almost one in two 

patients shows some level of treatment dissatisfaction with the currently-available PDE5Is [5] and 

high rates of drug discontinuation have been reported in clinical practice [20,25]. 

Overall, the treatment of sexual problems in couples must not be limited to the restoration of 

erectile functioning, but should aim to enable both partners to enjoy a satisfactory sexual experience 

[26]. In this context, Hanson-Divers et al. [27] reported that among men with ED the relative 

importance of success outcomes with regard to their ED treatment were, in order of preference, 

curing the dysfunction, pleasure, partner satisfaction, reproduction, naturalness, control, duration, 

spontaneity, penetration and number of sexual encounters per week. As a major point, the temporal 

association between drug intake and onset of sexual intercourse may also add psychological 

concerns [25,28,29]. 

Therefore, in an attempt to better tailor ED treatment, patient preference among individual PDE5Is, 

and treatment regimens must be clearly considered. Due to the significant number of patients still 

dissatisfied with currently available therapies, the development of new PDE5Is with enhanced 

selectivity for PDE5 and specific pharmacokinetics profiles, a faster onset of action, improved oral 
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bioavailability and a sufficiently extended duration of drug action is of major clinical importance in 

the attempt to restore an individual’s satisfactory sexual life according to the his own sexual 

ecology. Avanafil [30] is a highly selective and potent second-generation oral inhibitor of the cyclic 

guanosine monophosphate (cGMP)-specific PDE5, which was recently approved by the 

international pharmaceutical regulating agencies in the United States [31] and in Europe [32] for the 

treatment of men with mild to severe ED [33].  

This narrative review aims at giving a practical overview of avanafil as a treatment for ED.  

 

2. Methods 

 

To evaluate the available evidence regarding avanafil as a treatment for ED, a literature search for 

English-language original and review articles either published or e-published up to May 2016 was 

performed using Google and the National library of Medicine’s PubMed database. Keywords 

included: avanafil; erectile dysfunction. The retrieved articles were gathered and examined. 

Reference lists of retrieved articles as well as relevant review articles were also studied (Figure 1). 

The first two sections of the manuscript focus on a critical evaluation of the pharmacokinetics and 

pharmacodynamics of the drug, mainly to tailor each group of men with the most appropriate 

treatment. Effectiveness in a broad spectrum ED population was the focus of the third part of the 

manuscript, principally reporting key aspects/differences between avanafil and other PDE5Is as for 

published data. Safety and tolerability are the key themes of the last section, with a broad 

consideration of the specific profile of avanafil in relation to the most commonly reported adverse 

events. 
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3. Mechanism of action 

3.1 Molecular Structure 

Avanafil has been characterized as a pyrimidine derivative (chemical name: 4-[(3-chloro-4-

methoxybenzyl)amino]-2-[2-(hydroxymethyl)-1-pyrrolidinyl]-N-(2-pyrimidinylmethyl)-5 -

pyrimidinecarboxamide;(S)-2-(2-hydroxymethyl-1-pyrrolidinyl)-4-(3-chloro-4 

methoxybenzylamino)-5-[(2-pyrimidinylmethyl)carbamoyl] pyrimidine (molecular weight = 483.95 

D) which exists as a single enantiomer (= one stereoisomer only with no non-superposable mirror 

image of itself) with the ability to rotate plane-polarized light to the left (known as S-

stereochemistry). The chemical structure of avanafil is different from the standard model of 

sildenafil, vardenafil and tadalafil. Therefore, avanafil binds to the catalytic site of PDE5 regardless 

of the spatial orientation of the molecule. This property may significantly increase its affinity for the 

target enzyme PDE5, thus increasing the clinical efficacy of the drug [34]. 

 

3.2 Pharmacodynamics 

Erection is a complex phenomenon, which implies a delicate and coordinated equilibrium among 

the neurological, vascular and tissue compartments. Erection includes arterial dilation, trabecular 

smooth muscle relaxation, and activation of the corporeal veno-occlusive mechanism [35]. Sexual 

stimulation promotes the release of nitric oxide (NO) from endothelial cells and neurons in the 

corpus cavernosum, thus increasing GMP levels; cGMP accumulation sets in motion a cascade of 

events at the intracellular level which causes smooth muscle relaxation and induces a loss of 

contractile tone of the vessels at the penile level and the consequent filling of blood vessels. The 

tumescence of the penis leads to the occlusion of the venous vessels that pass into the tunica 

albuginea, activating the corporeal veno-occlusive mechanism and promoting erection [35,36]. 

Phosphodiesterases (PDEs) catalyse the hydrolysis of the second messenger cGMP that is involved 

in signal pathways of cavernous smooth muscle. The mammalian PDE superfamily consists of at 

least 11 subtypes, located in different concentrations throughout body tissues, mainly in the 
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 7 

vascular, visceral and pulmonary smooth muscle, with high concentrations of PDE5 in the smooth 

muscle of the corpora cavernosa of the penis. PDE5 is the most prevalent PDE in the smooth 

muscle of the corpora cavernosa. Inhibition of PDE5 results in penile erection only when NO is 

released as a consequence of sexual stimulation [35,37]. As mentioned, avanafil can bind to the 

catalytic site of PDE5 independently of the spatial orientation of the molecule; this peculiarity may 

significantly increase the affinity towards PDE5 and, thus, the clinical efficacy of the drug [34,38]. 

To this regard, the biochemical selectivity of a PDE5I is a key factor in determining its side-effect 

profile [39,40]. The inhibitory activities of avanafil on the various PDE isoenzymes were tested in 

preclinical studies and compared with those of sildenafil, tadalafil, and vardenafil. Avanafil is a 

potent competitive PDE5I that produces 50% inhibition (IC50) of PDE5 at a concentration of 5.2 

nmol/L, as compared with IC50 values of 1.6, 0.08, and 4.0 nmol/L for sildenafil, vardenafil and 

tadalafil, respectively [41]. 

Inhibition of PDE subtypes 1, 6, and 11 is clinically responsible for many of the TEAEs associated 

with PDE5Is [38,42]. Phosphodiesterase type 6 is located in the retina and is involved in photo-

transduction; inhibition of the PDE6 isozyme, which controls levels of cGMP in the retina, may 

cause cyanopsia and other visual disturbances in some patients. Despite their proven excellent 

tolerability, sildenafil and vardenafil have relatively low PDE5 selectivity compared to PDE6, thus 

potentially leading to visual disturbances in up to 6% of patients [43,44]. Conversely, avanafil has a 

clearly greater relative inhibitory potency for PDE5 than for PDE6 (100-fold), limiting its tendency 

to cause visual disturbances [34,38,41,45]. Phosphodyesterase type 11 is predominantly found in 

the testis, prostate and striated muscle; its inhibition has been associated with an increase in myalgia 

and lower back pain. In particular these effects have been associated with the use of tadalafil, whose 

selectivity for PDE5 is only 25-fold higher than for PDE11 [46,47]. On the contrary, avanafil shows 

higher selectivity (>19,231-fold) for PDE5 than for PDE11 [38,41] with a consequent low 

probability of promoting both myalgia and lower back pain. Moreover, avanafil has selectivity 

which is 10,192-fold greater for PDE5 than for PDE1, which is located in the vasculature and is 
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 8 

correlated with vasodilatation, tachycardia, and flushing [38,41]. Overall, the high selectivity of 

avanafil for PDE5 could be clinically translated into a low incidence of TEAEs, making it a 

molecule with a user-friendly profile, which is convenient for daily clinical practice. 

 

3.3 Pharmacokinetic Properties 

3.3.1 Absorption and Distribution 

Avanafil is absorbed quickly upon oral administration [48], with dose-proportional 

pharmacokinetics in the range of 12.5–600 mg [49], making it particularly appealing for a 

personalized on-demand use. Single oral doses of avanafil 12.5–800 mg result in a rapid peak 

plasma concentration (Cmax), with a median time to Cmax (Tmax) of 30–45 min [48] (Table 1). 

Based on the area under the concentration-time curve (AUC), when avanafil is administered once or 

twice daily, over a 1- or 2-week period, there is no clinically significant accumulation of the drug 

[48]. All pivotal studies registering avanafil use in the US and EU and reporting outcomes on 

efficacy, safety and tolerability, have been performed without any restrictions on alcohol and food 

intake. Absorption of avanafil from the gastrointestinal tract may be affected by the 

coadministration of food; a high-fat meal has been demonstrated to reduce the absorption rate with 

a delay in the time to Tmax of 1.12–1.25 hours, along with a reduction in Cmax ranging between 24 

and 39% after avanafil 100 and 200 mg doses, respectively. However, as a whole, these changes are 

thought not to be clinically relevant [32,50] (Table 1). 

Avanafil is nearly 99% bound to plasma proteins and has a degree of protein binding that is 

independent of total drug concentration, age, renal function, and hepatic function [32,50]. Avanafil 

was not found to accumulate in plasma when dosed 200 mg twice daily over 7 days. Moreover, 

avanafil was found in semen of healthy volunteers 45-90 minutes after dosing at <0.0002% of the 

administered dose. The overall effects on spermatogenesis are still unknown [32]. 

 

3.3.2 Metabolism and Elimination 
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 9 

Avanafil undergoes hepatic metabolism predominantly by the cytochrome P450 (CYP) 3A4 

enzyme and to a minor extent by the CYP2C isoform [32,43]. The main circulating metabolites are 

M4 and M16 with plasma concentrations of 23% and 29% respectively. M4, rather than M16, has 

shown an in vitro inhibitory capacity on PDE5 that was 18% of that of avanafil, accounting for 

nearly 4% of its pharmacological activity. After being metabolized, 63% and 21% of the initial dose 

of avanafil is excreted in the feces and urine, respectively (Table 1). 

3.3.3 Special Populations 

The pharmacokinetics of avanafil are similar in men aged 18–43 years and in those aged 65–80 

years [32,43,50] although few data are available regarding the effects of the drug in men older than 

70 years. These findings are not clinically insignificant considering the progressive increase of 

elderly ED individuals who regularly require a therapeutic aid for daily clinical use. The avanafil 

pharmacokinetics profile was not clinically affected by hepatic function in patients with mild or 

moderate hepatic impairment (Child-Pugh class A or B) [32,50] (Table 2). Peak and total exposure 

to avanafil were lower in men with moderate hepatic impairment c ompared to men with 

mildly impaired or normal hepatic function, although the differences were not statistically 

meaningful [32,50]. There was also no clinically important effect of mild renal impairment 

(estimated creatinine clearance ≥ 50 mL/min but < 80 mL/min) or moderate renal impairment 

(estimated creatinine clearance ≥ 30 mL/min but < 50 mL/min) demonstrated on avanafil 

pharmacokinetics [32,50]. As there are no data available regarding avanafil pharmacokinetic 

changes in patients with severe hepatic impairment (Child-Pugh class C) or severe renal impairment 

(estimated creatinine clearance < 30 mL/min), the drug should not be used in these specific 

populations [32,50] (Table 2).  

A single randomized, double blind, crossover study (TA-140) evaluated the QT/QTc interval in 

healthy men given a 100mg dose or an over-therapeutic 800mg dose of avanafil. Individuals 

receiving avanafil 100mg reported no adverse events. An increase in heart rate of more than 10 bpm 
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after 1-3 h of avanafil 800mg was the only adverse event reported. Avanafil seems to have no effect 

on QT interval when administered at the therapeutic dosage [49]. 

 

3.3.4 Drug interaction  

Avanafil is metabolized by CYP enzymes [32,43]. This allows for possible pharmacokinetic 

interactions if avanafil is co-administered with other drugs that interact with the CYP system. In 

healthy volunteers, administration of avanafil 50 mg with a strong CYP3A4 inhibitor (such as 

ketoconazole 400 mg daily) resulted in a 3-fold increase in the avanafil Cmax and a 14-fold 

increase in the AUC [32]. Similarly, in healthy volunteers, co-administration of avanafil 50 mg 

along with another strong CYP3A4 inhibitor, such as ritonavir, led to a 2-fold and 13-fold increase 

in the avanafil Cmax and AUC, respectively [32]. Thus, avanafil should not be co-administered 

with strong CYP3A4 inhibitors (Table 2).  

Co-administration of avanafil with a moderate CYP3A4 inhibitor (eg, erythromycin) resulted in a 

2.0-fold increase in the avanafil Cmax and a 3.0-fold increase in the AUC [32]. Therefore, a 

reduction in the dose of avanafil should be considered for patients receiving moderate CYP3A4 

inhibitors.  

Co-administration of avanafil with warfarin produced no clinically important effects of avanafil on 

clotting indices or on warfarin pharmacokinetic parameters. Likewise, no clinically important 

pharmacokinetic interactions were observed when avanafil was administered with omeprazole (a 

CYP2C19 substrate), amlodipine (a CYP3A4 substrate), rosiglitazone (a CYP2C8 substrate), 

desipramine (a CYP2D6 substrate), or alcohol [32].  

Overall, concomitant use of avanafil with agents that reduce systemic blood pressure may result in 

symptomatic hypotension due to additive effects. As for other PDE5Is, avanafil is known to 

potentiate the hypotensive effect of nitrates. Therefore, the use of avanafil is contraindicated with 

nitrates of any form, regardless of whether they are administered intermittently or as a regular 

treatment [32]. This is of clinical importance despite avanafil having a documented quick onset of 
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action and an overall short duration of effect, thus potentially resulting in briefer interactions with 

drugs of similar mechanisms, such as organic nitrates. 

Recent evidence, however, has shown that avanafil, administered with a sublingual dose of nitrates, 

resulted in smaller changes in systolic blood pressure and heart rate compared to other agents in the 

same class [51]. In fact, Swearinge et al. [51] reported that both avanafil and sildenafil have no 

significant effect on blood pressure and heart rate if administered to healthy men ≥8 hours 

(avanafil) or ≥12 hours (sildenafil) before a sublingual dose of nitrates. However, results may differ 

in populations with known vascular disease, especially among those using other concurrent 

pharmacotherapies, as usually happens in the real-life context. In the EU, in the same 

circumstances, it is recommended that nitrates only be given under close medical supervision [32]. 

In healthy subjects receiving stable doxazosin or tamsulosin treatment, clinically significant 

decreases in supine systolic blood pressure have been reported after dosing with avanafil. No 

syncope or serious adverse events were reported. Therefore, prior to the start of treatment with 

avanafil, patients should be on a stable dose of alpha1-blockers and should start treatment at the 

lowest dose of 50 mg. Conversely, patients already receiving an optimised dose of avanafil should 

start alpha1-blocker therapy at the lowest dose [32,49] (Table 2). 

Concomitant administration of avanafil and anti-hypertensive drugs (other than alpha-blockers) 

such as enalapril have resulted in statistically significant decreases in supine diastolic blood 

pressure [32,49]. Co-administration of avanafil and amlodipine showed no effect on the 

pharmacokinetics of amlodipine, but maximum and total exposure to avanafil were increased by 

28% and 60%, respectively. Thus, caution is required in the daily practice for patients receiving 

antihypertensive drugs.  
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4. Clinical evidence  

4.1 Fast onset effectiveness and great tolerability 

Several studies have assessed the clinical impact of avanafil on different populations of ED patients 

[50]. There are already five published clinical trials evaluating efficacy, safety and tolerability of 

avanafil in different clinical settings: four randomized double-blind, placebo-controlled trials, and a 

fifth trial, which is an open-label extension trial including patients from two of these studies [52-56] 

(Table 3). These trials share a common study design consisting of a 4-week non-treatment run-in 

period assessing sexual attempts with a subsequent treatment period of 12 weeks.  

Patients were randomized at the end of the run-in period if they had made at least 4 attempts at 

intercourse during the previous 4 weeks, had an International Index of Erectile Function (IIEF) – 

erectile function domain (IIEF-EF) score of 5–25, and showed a 50% or greater failure rate in 

maintaining an erection of sufficient duration to permit successful intercourse. As rigorously 

defined in previous studies, primary outcome measures were related to 2 questions from the Sexual 

Encounter Profile (SEP2 is “Were you able to insert your penis into your partner's vagina?” and 

SEP3 is “Did your erection last long enough for you to have successful intercourse?”) and IIEF-EF 

domain scores.  

Goldstein et al. [52] assessed the clinical efficacy and safety of three different doses of avanafil 

(50mg, 100mg, 200mg) vs. placebo randomly assigned to 646 subjects in a phase III trial. Data 

analysis showed a significantly greater improvement post-active treatment dosing in SEP question 2 

(namely, from 45.4% to 64.3%; p<0.001; from 46.6% to 73.9%; p<0.0001; and, from 48.3% to 

77.3%; p<0.0001 for avanafil 50, 100 and 200mg, respectively). Likewise, avanafil promoted a 

significant improvement in terms of both SEP3 (namely, from 13.5% to 41.3%; p<0.001; from 

13.9% to 57.1%; p<0.0001; and, from 12.4% to 57.0%; p<0.0001 for avanafil 50, 100 and 200mg, 

respectively) and IIEF-EF scores (from 12.6% to 18.1%; p<0.01; from 12.6% to 20.9%; p<0.0001; 

and, from 12.8% to 22.2%; p<0.0001 for avanafil 50, 100 and 200mg, respectively) compared to 
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placebo. Overall, avanafil 100mg and 200mg promoted greater improvement for patients for all 

items as compared with avanafil 50mg dose (all p≤0.001). An additional analysis was conducted to 

determine the proportion of men who reached a normalized IIEF-EF domain score (≥26) after 

treatment, as stratified by baseline ED severity. Results showed that the rates of individuals with 

IIEF-EF ≥26 were greater with all doses of avanafil than with placebo, regardless of baseline ED 

severity.  

The phase III REVIVE study, conducted by Goldstein et al. [53], prospectively assessed in a 

double-blind, placebo-controlled fashion, the efficacy of avanafil in 390 diabetic men randomized 

to receive the study medication (either 100 or 200mg) or placebo 30 minutes prior to sexual 

intercourse for 12 consecutive weeks. Results showed that both avanafil doses met the primary 

endpoints compared to placebo regardless of the type of diabetes, duration of diabetes, severity and 

duration of ED. More precisely, SEP2 (from 32.5% to 54.0% and from 41.5% to 63.5%; p<0.001 

for avanafil 100 and 200mg doses, respectively), SEP3 (from 8.2% to 34.4% and from 8.0% to 

40.0%; p<0.001 for the two doses, respectively) and IIEF-EF scores (from 11.2% to 15.8% and 

from 12.0% to 17.3%; p<0.01 for avanafil 100 and p<0.001 for avanafil 200mg, respectively) 

significantly improved after avanafil treatment. 

In a phase III study Mulhall et al. [55] evaluated the effects of avanafil in a cohort of men following 

surgery for prostate cancer. They enrolled 298 patients who had undergone bilateral nerve-sparing 

radical prostatectomy for localized prostate cancer ≥6 months prior to screening and had a self-

reported normal potency before the diagnosis of prostate cancer. At baseline, and prior to study 

enrolment, 71.5% of patients complained of severe ED. Patients were then randomized to receive 

avanafil 100mg, 200mg or placebo for 12 consecutive weeks. The drug was taken approximately 30 

minutes before the initiation of sexual activity. Moreover, patients were restricted to a maximum of 

two doses per 24-hour period. At the trial’s end there were significantly greater increases in SEP2 

(from 17% to 32%, and from 20% to 41%, with the 100mg and 200mg doses, respectively) and 

SEP3 (from 5% to 23%, and from 5% to 26%, with the 100mg and 200mg doses, respectively), and 
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significantly greater changes in the mean IIEF-EF domain (40% and 55% change, with the two 

doses, respectively) with avanafil (both doses) vs. placebo (p<0.01). Of importance, both doses of 

avanafil produced significant improvements in EF regardless of baseline ED severity and patient 

age. The study medication was well tolerated without significant TEAEs.  

Despite the fact that the pharmacological profile of avanafil suggests some advantages, head-to-

head comparative studies among currently available PDE5Is are lacking. Yuan et al. [15], in a 

comparative network meta-analysis of RCTs on PDE5Is, concluded that tadalafil could be the most 

effective PDE5I for ED treatment, followed by vardenafil. Chen et al. [57], in a recent network 

meta-analysis considering four outcomes (SEP2, SEP3, GAQ1 and normalization of IIEF-EF 

score), concluded that patients who wish to prioritize the efficacy of PDE5Is should receive 

sildenafil 50 mg as the treatment of choice. Otherwise, men who wish to optimize tolerability 

should take tadalafil 10 mg. More recently, Corona et al. [58] performed a comprehensive review 

and meta-analysis of the placebo-controlled RCTs on the effect of avanafil in the treatment of ED 

and found that avanafil had comparable efficacy, but lower incidence of drug-related side effects, 

compared to first-generation PDE5Is. More specifically, avanafil led to significant clinical 

improvements in all of the considered efficacy outcomes. Avanafil 100 mg and 200 mg were 

significantly superior to placebo in improving SEP3, independently of ED severity, ED duration 

and associated morbidities. Of clinical importance, avanafil 100 mg was less effective in older 

individuals, but this was not the case for avanafil 200 mg prn. Similar rates of avanafil’s superior 

efficacy over placebo were also reported for SEP2 and IIEF-EF. In addition, avanafil use resulted in 

a 3-fold increased probability to normalize EF compared to placebo. Of note, comparing only the 

highest dosage for all worldwide currently-available PDE5Is, no significant differences in efficacy 

were observed [57,58]. 

4.2 Timing matters 

Treatment of ED in men affects both the physiological and psychosocial components of sexual 

functioning, thus including emotional and sexual intimacy in the couple and sexual self-confidence 
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in the male. Data from the literature clearly demonstrate that greater spontaneity, sexual self-

confidence and time concerns associated with PDE5I therapy may hold influence over treatment 

preference and compliance [28,29,59,60]. Therefore, rapid onset of action of PDE5Is is of key 

importance for convenience and to provide patients with adequate confidence to initiate sexual 

activity without worrying in terms of post-dosing delay before its onset of action [28,29].  

In their phase III trial, Goldstein et al. [52] analysed the efficacy of avanafil at different time 

intervals of drug intake and found a total number of 300 sexual attempts within 15 minutes of 

dosing resulting in 64%, 67% and 71% successful attempts with avanafil 50mg, 100mg, and 

200mg, respectively, as compared with 27% with placebo. The 52-week phase III open-label 

extension of the same study and of the Research Evaluating an Investigational Medication for 

Erectile Dysfunction (REVIVE) trial, including a total number of 712 men with and without 

diabetes treated with 100mg avanafil with the option to uptitrate to 200mg for efficacy, or to 

decrease to 50mg for tolerability, showed that SEP3 was achieved by 83% of patients within 15 

minutes and in 74% of patients attempting sexual intercourse after 6 hours [53]. Similar data were 

published by Hellstrom et al. [61] in a single-blind randomized phase II trial comparing avanafil 

(namely, avanafil 50mg, 100mg and 200mg doses) vs. sildenafil (50mg) or placebo in terms of 

efficacy, safety and time course in 82 patients. The authors objectively assessed EF with RigiScan 

monitoring to determine the duration of and time to ≥60% penile rigidity, maximum rigidity, 

tumescent activity units, rigidity activity units, and responses to the five-point Erection Assessment 

Scale. They showed that peak response with avanafil occurred within 20 to 40 minutes after all 

dosing (50 – 200mg) vs. 60 to 80 minutes for sildenafil 50mg [61]. Moreover, in the 20-40 minute 

time frame, avanafil 200mg was clearly superior to sildenafil 50mg treatment for duration of >60% 

rigidity for both the tip and the base of the penis (p<0.05) [61]. 

More recently, Hellstrom et al. [62] conducted a multicentre randomized, double-blind, placebo-

controlled phase-IV trial to assess the approximate 15 minute post-dosing effect of either avanafil 

100mg or 200mg taken as an on-demand treatment for mild to severe ED compared to placebo. 
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Patients were mostly Caucasian, non-diabetic adults who had suffered from ED of varying severity 

(from mild to severe) for at least 60 consecutive months. All men were issued a stopwatch to 

facilitate time-keeping and were encouraged to attempt intercourse approximately 15 minutes post-

dosing. Specifically, patients were instructed to start the stopwatch upon taking the study drug, stop 

the stopwatch once they achieved an erection sufficient for vaginal penetration, and record the time 

and their responses to specific questions about the sexual experience in a diary. The primary end 

point of the study was the per-subject proportion of sexual attempts that resulted in both satisfactory 

completion of sexual intercourse (SEP3) and vaginal penetration within approximately 15 minutes 

of dosing. To provide a frame of reference for objectively interpreting whether a sexual attempt was 

effectively successful at approximately 15 minutes post dosing, patients were required to have a 

positive response to both diary question 5, regarding their ability to maintain an erection sufficient 

for completion of sexual intercourse (SEP3), and a stopwatch time of no longer than 17 minutes and 

59 seconds. Additional end points included the percentage of positive SEP2 questions, percentage 

of successful sexual attempts at maintaining erection and completing successful intercourse (SEP3), 

and change in the EF domain of the IIEF. The analyses were performed in the intent-to-treat (ITT) 

population and included 414 patients who were randomly assigned to treatment (94.1% of 440 

individuals), took 1 or more dose(s) of the study drug, and had at least 1 post-dose efficacy 

assessment. The ‘evaluable population’ included 366 (83.2%) patients defined as all ITT subjects 

who took at least 6 doses of the study drug, with evidence of an attempt at intercourse reported 

following each dose [62]. 

Results showed greater mean per-subject percentages of successful intercourse attempts during the 

treatment period occurring within approximately 15 minutes of dosing for both avanafil 100mg 

(mean, 25.9%, least squares [LS] mean [SE], 24.7% [2.9]) and avanafil 200mg doses (mean, 29.1%, 

LS mean [SE], 28.2% [2.9]) compared to placebo (mean, 14.9%, LS mean [SE], 13.8% [2.9], 

p=0.002 and p<0.001, respectively [ANCOVA]; p=0.001 and p<0.001 [rank ANCOVA]) [62]. 

Moreover, by the end of the study, the average per subject proportion of successful SEP3 responses 
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was significantly greater at 12 and 10 minutes after dosing with the 100mg and the 200mg, 

respectively (p<0.05 vs. placebo). After 8 weeks of treatment, significant improvements were 

observed in SEP3, SEP2, and IIEF-EF scores for patients using avanafil compared to those taking 

the placebo (p<0.001 vs. placebo) [62] (Table 3). Corona et al. [58] also confirmed that avanafil had 

a rapid onset of action, leading to a 4-fold increased likelihood of successful intercourse within 15 

minutes. Taken together, these findings highlight the clinical relevance of avanafil’s rapid onset of 

action: the early absorption of avanafil (with peak concentrations reached approximately 30 minutes 

from intake) may translate into a 50% reduction in the standard wait time of 30 minutes to achieve 

an erection adequate for successful sexual intercourse. The fact that patients reached this state 

within 15 minutes post dosing with avanafil and the sustained duration of the erectogenic effect 

highlight the drug’s ability to support sexual naturalness and spontaneity for both patients and their 

partners [34,63,64]. Avanafil 200mg emerged to promote an early onset of action in the largest 

group of patients. 

 

4.3 Dosage and Administration – Practical considerations in the everyday clinical setting 

The recommended starting dose for avanafil is 100mg per os as needed before sexual activity, with 

or without food intake [32,52]. In the everyday clinical setting we usually advise patients to take the 

same compound at the same dose for no fewer than six consecutive sexual attempts before deciding 

that the drug or the dose are not appropriate for him based on efficacy or possible side effects. 

However, overall data and the real-life clinical experience of these authors suggest that avanafil 

200mg promotes better results with a comparable safety profile [58]. Therefore, the dose is often 

immediately uptitrated to 200 mg to achieve greater effectiveness, without a consequent increase of 

TEAEs. Conversely, avanafil can be downtitrated to a 50 mg dose when required to promote 

efficacy and tolerability [32,54]. The maximum recommended dose frequency is once per day, 15 to 

30 minutes prior to sexual activity [50]. Dose adjustment is not required for men ≥65 years; 

however, there are limited data on the use of avanafil in men ≥70 years old.  

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
A

uc
kl

an
d 

L
ib

ra
ry

] 
at

 1
7:

30
 0

6 
Ju

ne
 2

01
6 



 18 

As stated, administration with fatty food may delay the onset of clinical effects compared with 

administration in a fasting state. In any case, sexual stimulation is required in order for avanafil to 

be effective.  

The efficacy of avanafil may persist for at least 6 hours post dosing. Patients with mild or moderate 

renal impairment, patients with diabetes or with mild or moderate hepatic impairment should 

initiate treatment with the minimum effective dose (50mg), which may be subsequently adjusted as 

needed according to tolerability. Avanafil is contraindicated in patients with severe renal or hepatic 

impairment [32,49,50,54]. 

Although avanafil is indicated for the treatment of ED in adult men, it has not yet been evaluated in 

patients with ED due to spinal cord injury or other neurological disorders. The effects of avanafil on 

heart rate and blood pressure appear to be less consequential than those of the other PDE5Is [51]. 

Nevertheless, according to more recent recommendations [65], avanafil should not be indicated for 

men with pre-existing cardiovascular disease, including previous myocardial infarction, stroke or 

life-threatening arrhythmias, resting hypo-or hypertension, unstable angina, angina with sexual 

intercourse or congestive heart failure. For this specific reason, the cardiac risk of sexual activity 

should be considered in patients with pre-existing cardiovascular disease before prescribing avanafil 

[65]. Moreover, as previously stated, avanafil is not indicated in patients under treatment with 

organic nitrates or nitric oxide donors, due to the high risk of hypotension, especially if both are 

administered within 12 hours [50].  

Though no syncope or serious adverse events were reported, men taking alpha1-blockers prior to 

starting treatment with avanafil should be on a stable dose of alpha1-blocker therapy and should 

initiate treatment at the lowest avanafil dose of 50mg. Conversely, patients already receiving an 

optimised dose of avanafil should start alpha1-blocker therapy at the lowest dose. The use of 

additional anti-hypertensives may affect the safety of the avanafil/alpha-blocker combination.  

Moreover, avanafil is contraindicated in patients with loss of vision in one eye due to non-arteritic, 

anterior, ischaemic optic neuropathy. Nevertheless, the current literature suggests that avanafil is a 
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safe and effective oral treatment for patients who experience visual disturbances with the other 

agents [66]. Avanafil is not indicated in patients with hypersensitivity to the drug or any of the 

excipients. Avanafil is not indicated in women. 

 

5. Safety and tolerability  

Overall, the prevalence of AEs for avanafil is similar, if not lower, to that of other PDE5Is [17], and 

when AEs do occur they are generally mild in nature [2,41,53] (Table 4). No differences between 

avanafil 100 mg and 200 mg and placebo were observed for the incidence of severe AEs [58]. 

Moreover, both avanafil 100 and 200 mg had a discontinuation rate similar to placebo due to AEs 

[58]. Largely based on phase III clinical trials, the most frequently reported post-dosing TEAEs, 

occurring in at least 2% of treated patients (all doses included), were headache (2.7% to 12.1%), 

flushing (1.4% to 13%), nasopharynigitis (0.6% to 5.1%), nasal congestion (0.6% to 4.3%), and 

back pain (0.6% to 3%) [50,53,54]. Although direct head-to-head comparison studies among the 

different PDE5Is are not currently available, it seems of clinical importance that avanafil 200mg 

showed the lowest rate of common AEs in terms of headache (9.3% vs. sildenafil 100mg 12.8% vs. 

tadalafil 20mg 14.5%, and vs, vardenafil 20mg 16%) and flushing (3.7% vs. sildenafil 100mg 

10.4% vs. tadalafil 20mg 4.1% and vardenafil 20mg 12%) compared to the other PDE5Is [2] (Table 

4). Moreover, recent network meta-analysis on placebo-controlled RCTs have reported that avanafil 

has the lowest incidence of AEs compared to the other currently-available PDE5Is when the drugs 

are prescribed at the maximum dosage [57,58]. Infrequently occurring AEs were dyspepsia, 

dizziness, fatigue and upper respiratory infections; only one patient reported a visual colour 

disturbance in the open label extension trial, while priapism or hearing loss were not experienced 

during the clinical trials [53,54]. No clinically relevant effects were noted on vital signs, laboratory 

parameters, or electrocardiograms. Overall, the incidence of AEs was dose-dependent, with 

individuals with a BMI < 25 kg/m2 reporting AEs most frequently [32,49]. Interestingly, avanafil 

200mg did not differ from the 100mg dose in terms of TEAEs when considering either patients with 
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only ED or individuals with both ED and diabetes mellitus [52,53,58]. 

Overall, less than 3% of patients discontinued therapy due to adverse events [53,54]. 

The safety profile of avanafil, shown along its clinical development, was also confirmed in a phase 

IV study (TA-501) which was conducted to evaluate the therapeutic effects of avanafil 

approximately 15 minutes after dosing in men with mild to severe ED [62]. Although comparing 

TEAEs between doses may be misleading, as all of the trials of avanafil used dose titration where 

men were likely to increase to 200mg only if they tolerated 100mg, the overall incidence of AEs 

was similar in the placebo group and the avanafil 100mg group (21.0% and 20.5%, respectively), 

but slightly higher in the avanafil 200mg group (27.4%) [62]. 

As previously mentioned, a distinct characteristic of avanafil is its high selectivity to the PDE5 

isoenzyme, which translates to a good safety and tolerability profile. From a clinical perspective this 

feature acquires more importance in the setting of possible administration to specific populations of 

patients. Doses may be administered with or without food, although fatty foods may affect 

absorption [32]. Moreover, avanafil was generally well tolerated throughout the clinical trials, as 

AEs were mainly mild to moderate. Belkoff et al. [55] showed that only 0.4% of patients requested 

that the initial avanafil dose be decreased due to poor tolerability, with only 2.8% discontinuation 

due to AEs. 
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6. Conclusions 

 

Avanafil is a 2
nd

-generation, highly selective and potent PDE5I that was recently approved and 

launched on the market, almost worldwide. Avanafil has demonstrated comparable efficacy to the 

currently available oral PDE5Is, both in naïve and in previous PDE5I users. Avanafil has been 

demonstrated to be most effective at the 200mg dose, and works well even in difficult-to-treat 

populations such as diabetic men and patients who have undergone major oncological pelvic 

surgery, although larger studies with high volume cohorts are still missing for this specific oral 

treatment. 

Avanafil has been documented to be efficacious within approximately 15 minutes of dosing in most 

patients. Moreover, avanafil remains effective for at least 6 hours and may maintain drug-related 

benefits longer in some patients. Taken together, these features may promote greater sexual 

spontaneity and naturalness both for the patient and their partners in the real-life setting. Available 

data have shown that of all PDE5Is avanafil has the greatest selectivity for the PDE5 isoenzyme, 

thus resulting in very few AEs typical of this drug class, including hemodynamic side effects. 

Overall, avanafil has been shown to be well tolerated even at the highest dose, with AEs of mild to 

moderate intensity, making the molecule extremely adequate for proper on-demand personalized 

treatment of patients in the daily clinical practice. 
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7. Expert commentary 

 

Several studies have investigated the clinical efficacy, safety and tolerability of the currently 

available PDE5Is (sildenafil, vardenafil, tadalafil) for the treatment of ED. However, high levels of 

treatment dissatisfaction have been reported among ED patients. The primary reasons associated 

with treatment discontinuation are ED severity, TEAEs, treatment-related lack of sexual 

spontaneity, relational or interpersonal factors and costs. Moreover, the treatment of ED in couples 

must not be limited to the restoration of erectile functioning, but should aim to enable both partners 

to enjoy a satisfactory sexual experience. Patient preference for specific PDE5Is, based on their 

unique characteristics, must clearly be considered. Avanafil is a potent, highly selective PDE5I with 

the potential to be the proper on-demand treatment for ED patients. Avanafil’s efficacy is 

comparable to that of currently available oral PDE5Is in both naïve and previous PDE5I users. 

Avanafil is effective within approximately 15 minutes of dosing. Moreover, Avanafil remains 

effective for at least 6 hours and may maintain drug-related benefits longer in some patients. Taken 

together, these features provide an adequate combination of speedy and lasting effectiveness, 

allowing for a more natural sexual spontaneity for both patients and their partners in the real-life 

setting. Avanafil has high selectivity for the PDE5 isoenzyme, thus resulting in very few AEs. 

Overall, avanafil’s molecular characteristics make it a good choice for proper on-demand patient-

treatment tailoring in the daily clinical practice, with the dose of 200mg able to promote the best 

balance between high effectiveness and tolerability. 
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8. Five-year view 

 

Oral PDE5Is have revolutionised the treatment of ED due to their desirable combination of efficacy 

and tolerability. However, PDE5Is for ED are still ineffective in nearly 30% of patients. At present, 

the different pharmacological characteristics of each medication may make certain options more 

desirable to certain patients and should be carefully evaluated in order to properly tailor patient 

treatments. Because ED prevalence increases with age, future PDE5Is should also be effective in 

difficult to treat populations (e.g diabetic men and patients who have undergone major oncological 

pelvic surgery). Moreover, as these medications depend on sexual stimulation and intact NO 

signalling, current research is underway to develop medications that provide erections through NO-

independent mechanisms. 

 

9. Key issues 

 Erectile dysfunction (ED) is defined as the persistent inability to attain and maintain an 

erection sufficient to permit satisfactory sexual performance. 

 ED has a detrimental impact on quality of life and psychological health, due to both its 

prevalence and its effects on individual patients and their partners. 

 Phosphodiesterase type 5 inhibitors  (PDE5Is) have demonstrated efficacy and safety for the 

treatment of ED, and are considered the first-line treatment. 

 Almost one in two patients show some level of treatment dissatisfaction and up to 30% of 

ED patients fail to respond to any of the currently available PDE5Is. 

 The optimal ED treatment should be chosen among the currently available PDE5Is 

according to PDE selectivity, a favourable pharmacokinetic profile, efficacy and safety to 
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address patient and partner satisfaction. 

 Avanafil is a recently-approved second-generation, potent and highly selective PDE5I.  

 Avanafil is effective within 15 minutes of dosing, remains effective for at least 6 hours and 

may maintain drug-related benefits longer in some patients. These features provide an 

adequate combination of quick and lasting effectiveness, allowing for a more natural sexual 

spontaneity for both patients and their partners in the real-life setting. 

 Avanafil has high selectivity for the PDE5 isoenzyme, thus resulting in very few AEs. 

Overall, avanafil’s molecular characteristics make it an adequate choice for proper on-

demand patient-treatment tailoring in the daily clinical practice, with the dose of 200mg able 

to promote the best balance between high effectiveness and tolerability. 
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Figure 1. A flow diagram of the study selec8on process. 
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Table 1. Summary of pharmacokinetics of avanafil, sildenafil, vardenafil and tadalafil * 

Parameter Avanafil Sildenafil Vardenafil Tadalafil 

Tmax (min) 30-45 60 60 120 

Onset of action (min) 15-30 60 25-60 30 

Effect of food on tmax (hr) Delayed by 1.25 h
#
 Delayed by 1h Delayed by 1h

#
 None 

T1/2 (hr) 6-17 3-5 4-5 17.5 

Duration of action (hr) >6
**

 4-5
§ 

4-8
## 

36 

Metabolism Hepatic (CYP3A4) Hepatic (CYP3A4) Hepatic (CYP3A4) Hepatic (CYP3A4) 

Mode of excretion Feces (63%), urine 

(21%) 

Feces (80%), urine (13%) Feces (91%-95%), urine 

(2%-6%) 

Feces (61%), urine (36%) 

Abbreviations: min, minutes; hr, hours; T1/2, time required for the concentration of the drug to reach half of its original value; Tmax, time to maximum 

concentration; CYP, cytochrome P 

* Data adapted from EMA statements on product characteristics  

** after dosing in some subjects
50

 

#
 High fat meal 

§
 as for Reference 67
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##
 as for Reference 68

 

 

Table 2. Summary of pharmacokinetics of avanafil, sildenafil, vardenafil and tadalafil in special population* 

Effect on exposure/clearance 

of 

Avanafil Sildenafil Vardenafil Tadalafil 

Age None Reduced clearance Reduced clearance Reduced clearance 

Mild hepatic impairment None Increased exposure Increased exposure None  

Moderate hepatic impairment Reduced exposure Increased exposure Increased exposure None 

Severe hepatic impairment Not studied Not studied Not studied Limited data 

Mild renal impairment None None
 

None
 

Increased exposure 

Moderate renal impairment None None
 

None
 

Increased exposure 

Severe renal impairment No data Increased exposure Increased exposure Increased exposure 

Drug interactions     

CYP3A4 inhibitors Increased exposure Increased exposure Increased exposure Increased exposure 

Nitrates Potentiate hypotensive 

effect – (Contraindicated) 

Potentiate hypotensive 

effect – 

(Contraindicated) 

Potentiate hypotensive 

effect – (Contraindicated) 

Potentiate hypotensive effect 

– (Contraindicated) 
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Alpha blockers May lead to symptomatic 

hypotension 

(haemodynamic stability 

and start PDE5I at lowest 

dose) 

May lead to symptomatic 

hypotension 

(haemodynamic stability 

and start PDE5I at 25mg 

dose) 

May lead to symptomatic 

hypotension 

(haemodynamic stability 

and start PDE5I at lowest 

dose) 

May lead to symptomatic 

hypotension (haemodynamic 

stability and start PDE5I at 

lowest dose). Association 

with doxazosin is 

contraindicated. 

Acetyl salicylic acid None None None None 

Antidiabetic drugs None None None None 

Definitions: mild renal impairment: estimated creatinine clearance ≥ 50 mL/min but < 80 mL/min; moderate renal impairment: estimated creatinine 

clearance ≥ 30 mL/min but < 50 mL/min; severe renal impairment: estimated creatinine clearance < 30 mL/min. Mild, moderate and severe hepatic 

impairment: Child-Pugh class A, B and C respectively.  

* Data adapted from EMA statements on product characteristics and Reference 17  
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Table 3. Summary of clinical trials 

Reference Design Population Avanafil 

assumption 

Dosage 

(mg) 

Results
#
 

SEP2 SEP3 IIEF AEs Discontinuation 

due to AEs 

Goldstein et al. 

(2012)
52

 

12 W 

MC, R, DB, PC, 

PG 

N = 646 

General (excludes 

diabetes) 

Each dose taken 

30 min prior to 

sexual activity 

Placebo 

Ava50 

Ava100 

Ava200 

7.0% 

18.9%* 

27.3%*** 

29%*** 

14.0% 

27.8%* 

43.2%*** 

44.6%*** 

2.9 

5.5* 

8.3*** 

9.4*** 

26.1% 

32.5% 

42.2% 

38.9% 

3.1% 

1.9% 

3.1% 

2.5% 

Goldstein et al. 

(2012)
53

 

12 W 

MC, R, DB, PC 

N = 390 

Diabetes 

Each dose taken 

30 min prior to 

sexual activity 

Placebo 

 

Ava100 

Ava200 

7.5% 

 

21.5%** 

22%** 

13.6% 

 

26.2%** 

32.0%** 

1.8 

 

4.6** 

5.3** 

23.8% 

 

35.4% 

32.1% 

0.0% 

 

0.0% 

0.8% 

Zhao et al. 

(2012)
56

 

12 W 

MC, R, DB, PC, 

PG 

N = 200 

General 

Each dose taken 

30 min prior to 

sexual activity 

Placebo 

 

Ava100 

Ava200 

15.7% 

 

27%** 

29.2%** 

25.8% 

 

54.3%** 

55.3%** 

3.5 

 

8.5** 

8.8** 

4.4% 

 

35.7% 

31.8% 

NA 

 

NA 

NA 

Mulhall et al. 

(2013)
55

 

12 W 

R, DB, PC,  

N = 298 

Post RP 

Each dose taken 

30 min prior to 

sexual activity 

Placebo 

 

0.0% 

 

5% 

 

0.1 

 

23% 

 

0.001% 
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Ava100 

Ava200 

15%** 

21%** 

18%** 

21% 

3.6** 

5.2** 

38.4% 

45.5% 

0.002% 

0.002% 

Belkoff et al. 

(2013)
54

 

52 W 

OL, EXT 

N = 712 

Open label 

Ava 100 first, 

option to 

increase to 

Ava200 or 

decrease to 

Ava50 taken 30 

min prior to 

sexual activity 

 

 

Ava100 

Ava200 

 

 

39.2% 

36.4% 

 

 

54.4% 

54.9% 

 

 

8.6 

10.8 

 

 

19% 

35.6% 

 

 

1.8% 

1.2% 

Hellstrom et al. 

(2015)
61

 

8 W 

R, DB, PC 

N = 440 

General 

Patients 

encouraged to 

attempt 

intercourse 

approximately 

15 minutes after 

dosing 

Placebo 

 

Ava100 

Ava200 

0.0% 

 

19.9%** 

22.2%** 

16.3% 

 

36%** 

37.7%** 

1.2 

 

5.5** 

6.8** 

30% 

 

30% 

40% 

0.0% 

 

3.0% 

3.0% 

 

Notes: * p<0.005 versus placebo; ** p<0.001 versus placebo; *** p<0.001 versus placebo.  

# 
Values are changes of percentage of positive responses from baseline to end of treatment for SEP2 and SEP3. For IIEF values are changes of mean 

questionnaire score from baseline to end of treatment. 

Abbreviations: W, week; MC, multicenter; R, randomized; DB, double-blind; PC, placebo controlled; PG, parallel group; OL, open-label; EXT, extension; RP, 

radical prostatectomy; Ava50, avanafil 50 mg; Ava100, avanafil 100 mg; Ava200, avanafil 200 mg; min, minutes; SEP 2, Sexual Encounter Profile question 2 is 

“Were you able to insert your penis into your partner's vagina?”; SEP 3, Sexual Encounter Profile question 3 is “Did your erection last long enough for you to 

have successful intercourse?”; IIEF, International Index of Erectile Function. AEs, adverse events. 
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Table 4. Common adverse events of the four PDE5 inhibitors approved by EMA for the treatment of erectile dysfunction * 

Adverse event Avanafil 200 mg Sildenafil 100 mg Vardenafil 20 mg Tadalafil 20 mg 

Headache 9.3% 12.8% 16% 14.5% 

Flushing 3.7% 10.4% 12% 4.1% 

Dyspepsia Uncommon 4.6% 4% 12.3% 

Nasal congestion 1.9% 1.1% 10% 4.3% 

Dizziness 0.6% 1.2% 2% 2.3% 

Abnormal vision None 1.9% <2% ------- 

Back pain <2% ------- -------- 6.5% 

Myalgia <2% ------- -------- 5.7% 

 

*Adapted from Hatzimouratidis K, Eardley I, Giuliano F, Moncada I, Salonia A; European Association of Urology. Guidelines on male sexual dysfunction: 

erectile dysfunction and premature ejaculation. 2015. http://uroweb.org/guideline/male-sexual-dysfunction/   
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