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Purpose: Erectile dysfunction (ED) contributes to a large burden and impairs the quality of life among males. Avanafil appears to be 
a promising treatment for ED; however, its efficacy and safety profile remain unclear. This study aimed to evaluate the efficacy and 
safety of avanafil for the treatment of ED.
Patients and Methods: An extensive search of PubMed, ScienceDirect, Web of Science, and Embase databases with 11 publications 
was performed, with outcomes evaluated are International Index of Erectile Function – Erectile Function (IIEF-EF), Sexual Encounter 
Profile (SEP), and Treatment-Emergent Adverse Events (TEAE). Statistical parameter Mean Difference (MD) and Risk Ratio (RR) 
with 95% Confidence Interval (CI) were used to measure effect size.
Results: The pooled estimates demonstrated that changes in IIEF-EF function (MD=4.39, 95% CI [3.41, 5.37], p<0.001), SEP-2 
(RR=3.43, 95% CI [2.79, 4.22], p<0.001), SEP-3 (RR=2.30, 95% CI [2.01, 2.62], p<0.001), and TEAE (RR=1.49, 95% CI [1.12, 
1.96], p=0.005) were significantly higher in the avanafil group than in the placebo group. Moreover, 200 mg avanafil was superior to 
that mg 100 mg-avanafil, indicated by the IIEF-EF score (MD=−1.15, 95% CI [−1.40, −0.89], p<0.001). In contrary, there were no 
significant differences in SEP-2 (RR=0.90, 95% CI [0.75, 1.08], p=0.26), SEP-3 (RR=0.92, 95% CI [0.81, 1.05], p=0.21) and TEAE 
(RR=1.00, 95% CI [0.87, 1.15], p=0.99) for both 100 mg and 200 mg doses.
Conclusion: This review highlights the potential use of this drug in ED treatment. Further large-scale Randomized Controlled Trials 
investigations involving various racial groups are required to confirm these findings.
Keywords: avanafil, erectile dysfunction, meta-analysis, systematic review, randomized controlled trial

Introduction
Erectile dysfunction (ED), the most prevalent sexual health issue among men, is defined as a recurrent inability to 
establish or maintain sufficient penile erection for satisfied-sexual performance.1 The global prevalence of ED ranges 
from 3% to 76.5%.2 Approximately 40% of males have suffered some form of erectile dysfunction by the time reaching 
their forties, and this number is predicted to grow by approximately 10% per decade.3 Recent research indicates that the 
frequency of ED among young men is as high as 30%.4 Cardiovascular disease, diabetes, hyperlipidemia, hypertension, 
smoking, obesity are well known risk factors for ED.1 Although ED is not a life-threatening condition, it constitutes 
a large burden due to its high prevalence and impact on quality of life, becoming a risk factor for the development of 
cardiovascular disease, dementia, and all-cause mortality.5
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Since the discovery and introduction of sildenafil, a phosphodiesterase type-5 (PDE-5) inhibitor, has been considered as 
the first-line therapy for treating ED in a wide range of patients with diverse etiologies of sexual dysfunction.6 Currently, four 
drugs are approved by the Food and Drug Administration (FDA) for the treatment of ED: sildenafil, vardenafil, tadalafil, and 
the most recent addition, avanafil.7 However, owing to sporadic failures and unpleasant side effects, many patients are 
dissatisfied with initial PDE-5 inhibitors (sildenafil, vardenafil, and tadalafil). As a new PDE-5 inhibitor with strong PDE-5 
inhibition, it is more promising than the others because of its selectivity and minimal adverse events.8

Avanafil has been identified to be a promising treatment for ED. Avanafil was approved for the treatment of ED in the 
US and Europe in 2012 and 2013.9 This drug also has the advantages of rapid onset of action (Tmax 35 min) and short 
half-life (< 1.5 h) compared to other PDE5 inhibitors.10 It works by mediating the breakdown of cyclic guanosine 
monophosphate (cGMP), inducing smooth muscle relaxation in the corpus cavernosum of the penis, increasing local 
blood flow, and leading to erection.11 However, little information is available on its efficacy and safety. The objectives of 
this systematic review and meta-analysis were to include more relevant randomized controlled trials (RCTs) and 
comprehensively analyze the efficacy and safety of this drug in the treatment of ED, which may resolve some of the 
current controversies regarding drug use. In addition, the current study compared different dosages to provide updated 
clinical evidence regarding avanafil treatment in ED.

Materials and Methods
Search Strategy
In this review, the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) 2020 guidelines 
were chosen as a guideline.12 We performed an electronic-based data search in PubMed, ScienceDirect, Web of Science, 
and Embase to identify all RCT studies on the treatment of ED with avanafil published up to October 24th, 2022. The 
following keywords were used are “avanafil”, or “stendra”, and/or “erectile dysfunction” and “impotence”. The search 
language was limited to English, and no restrictions on publication date were set for the search.

Selection of Studies and the Eligibility Criteria
After removing duplicates, the remaining articles were filtered by reviewing their titles and abstracts, and potentially 
relevant articles were screened. Finally, the selected articles with available full texts were retrieved and assessed 
according to the eligibility criteria. All of these processes were independently conducted by two reviewers.
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The articles met the following criteria: (1) All patients were 18 years or older and were clinically diagnosed with any 
severity of ED; (2) Studies investigating ED with avanafil treatment; (3) The control groups in the studies were placebo, 
another PDE-5 inhibitor, or a different dose of avanafil; (4) The studies demonstrated at least one outcome of the efficacy 
and safety profile of avanafil treatment with a clear analysis; and (5) Randomized controlled trials (RCTs) were included 
in the review. The exclusion criteria were as follows: (1) Irrelevant titles or abstracts, (2) Irretrievable full-text, (3) 
Studies based on animal experiments, and (4) Studies that were non-RCTs.

Data Extraction and Quality Assessment
Data extraction was performed independently and the results were checked for certainty. The following relevant data 
were collected for each included study: first author’s name, year of publication, study location, study design, sample size, 
population age and characteristics, dose and duration of avanafil treatment, ED severity, and mean duration of ED in 
months. The following outcome data were extracted: changes in the International Index of Erectile Function – Erectile 
Function (IIEF-EF) score (before and after Avanafil treatment), changes in the Sexual Encounter Profile (SEP)-2, in 
which successful vaginal penetration occurred, and changes in SEP-3 (successful intercourse) as efficacy measurements 
of avanafil treatment. The IIEF-EF was introduced as a patient questionnaire to measure various aspects of erectile 
performance and to assess disease severity.13 Changes in IIEF-EF were used to assess the efficacy of avanafil. The IIEF 
has been widely accepted for its sensitivity and specificity; thus, it has been recommended as a primary endpoint for 
clinical trials of ED and for the diagnostic evaluation of ED severity.14 In addition, treatment-emergent adverse events 
(TEAE), including headache and flushing, and serious adverse events (SAE) were extracted as safety measures for 
avanafil treatment. In defining TEAE, the incidence of adverse events that are experienced during treatment, whether the 
events have been absent before the treatment or worsens relative to the pretreatment state.

Quality assessment of the studies included in this study was classified into “low risk of bias”, “some concerns”, or 
“high risk of bias” according to the Cochrane risk of bias tool for randomized controlled trials (RoB ver.2).12

Statistical Analysis
All analyses were performed using Review Manager version 5.4 (The Cochrane Collaboration, The Nordic Cochrane 
Center, Copenhagen, Denmark). The mean difference (MD) and risk ratio (RR) were used as the effect indexes for 
continuous and dichotomous data, respectively, while p-value and 95% confidence intervals (CI) were given for both 
data. A meta-analysis of each outcome was conducted only if two or more studies reported the same type of data. 
Heterogeneity between studies was determined using Cochran’s Q and I2 statistics. When there was statistical homo
geneity between studies (p-value >0.1, I2 < 50%), a fixed-effects model was chosen for the meta-analysis. Otherwise, 
a random effects model was used. Potential publication bias was visually observed using Begg’s funnel plots. Statistical 
p-value <0.05 was set at p < 0.05.

Results
Study Characteristics
The initial database search yielded 1278 articles. A total of 33 duplicates were removed, and 10 articles were marked as 
ineligible by automation tools. After reviewing 1235 articles by title and abstract, 1147 were excluded. Fifteen reports 
were irretrievable because of inaccessible full text. Subsequently, 73 reports were assessed according to the eligibility 
criteria. The overall screening process of this systematic review and meta-analysis resulted in the inclusion of eleven 
RCTs studies,15–25 as demonstrated in the PRISMA flow diagram (Figure 1).

The characteristics of the 11 RCTs studies involving 3452 patients are summarized in Table 1. The dosage and 
treatment duration of avanafil varied among studies. All studies were conducted on three large continents: America 
(n=6), Asia (n=4), and Africa (n=1). Details of the study outcomes are presented in Table 2. The quality assessment of 
each study using the RoB tool is presented (Figure 2), which resulted in seven RCT studies to be classified as “low risk” 
of bias, three RCT studies to be classified as “some concerns”, and one RCT study to be classified as “high risk” of bias. 
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The funnel plot provided a qualitative estimation of the publication bias of the studies, and no evidence of bias was found 
through visual inspection, as suggested by the symmetry of the funnel plot (Figure 3).

IIEF-EF Score
Six RCTs studies involving 1245 patients17,18,20,21,23,24 documented changes in IIEF-EF scores and were included in this 
meta-analysis. A pooled estimate showed that the changes in the IIEF-EF score of the avanafil group were significantly 
higher than those of the placebo group (MD=4.39, 95% CI [3.41, 5.37], p<0.001). Changes in IIEF-EF score were 
measured at the end of the treatment period and compared with the baseline score. Subsequently, subgroup analysis was 
performed according to the treatment dose. Similar results were obtained in the subgroup analysis, in which both 100 mg 
avanafil (MD=3.82, 95% CI [2.38, 5.25], p<0.001) and 200 mg avanafil (MD=4.96, 95% CI [3.47, 6.44], p<0.001) 
showed statistically significant differences compared with those in the placebo group (Figure 4A).

Successful Vaginal Penetration
Seven RCT studies involving 1379 patients17,18,20,21,23–25 documented changes in SEP-2 or successful vaginal penetration 
and were included in this meta-analysis. The pooled estimate demonstrated significant improvements in the SEP-2 scores 
of patients in the avanafil group compared to those in the placebo group (RR=3.43, 95% CI [2.79, 4.22], p<0.001). 

Figure 1 PRISMA flow chart of the study selection process.10
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Table 1 Characteristics of the Included Studies

Reference Country Study Design Intervention 
with Avanafil

Samples (n) Age (Mean ± 
SD) or Median 

(IQR)

ED Severity, 
Mild/ 

Moderate/ 
Severe

Mean ED 
Duration, 
Months

Treatment 
Duration

Inclusion Population

Belkoff et al, 

201316

USA RCT, open label A 100mg 

A 100/200mg

171 

536

54.2 ± 10.9 

57.1 ± 9.9

64/59/48 

142/177/217

63.7 ± 58.6 

79.8 ± 72.3

52 weeks Men ≥18 years, diabetic or non-diabetic, 

≥6-month history of mild to severe ED

Elkamshoushi 

et al, 202117

Egypt RCT, double blind A 50mg 

Placebo

70 

70

59.3 ± 6.5 

61.6 ± 5.5

32/18/20 

NR

NR 4 weeks Men ≥18 years, ≥12-month history of 

mild to severe ED

Goldsteina 

et al, 201218

USA RCT, double blind A 50mg 

A 100mg 
A 200mg 

Placebo

154 

157 
156 

155

55.5 

56.4 
56.1 

55.8

55/48/51 

54/51/52 
53/52/51 

55/49/51

79.5 

88.5 
68.4 

75.4

12 weeks Men ≥18 years, ≥6-month history of 

mild to severe ED

Goldsteinb 

et al, 201219

USA RCT, double blind A 100mg 

A 200mg 

Placebo

129 

131 

130

58.2 ± 9.6 

57.5 ± 9.0 

58.2 ± 8.6

28/40/61 

28/42/61 

29/40/61

73.8 ± 53.1 

64.6 ± 44.7 

78.7 ± 66.6

12 weeks Men ≥18 years, type 1 or 2 diabetes, 

≥6-month history of mild to severe ED

Hellstrom 

et al, 201220

USA RCT, Single blind A 50mg 

A 100mg 
A 200mg

26 

28 
28

52.1 ± 9.4 

53.2 ± 10.3 
49.3 ± 9.7

2/24/0 

6/22/0 
6/22/0

66.8 ± 75.4 

62.3 ± 74.4 
45.7 ± 42.3

52 weeks Men aged 35–70 years, ≥6-month 

history of mild to moderate ED

Hellstrom 
et al, 201521

USA RCT, double blind A 100mg 
A 200mg 

Placebo

147 
148 

145

58.5 ± 10.2 
57.9 ± 10.6 

58.3 ± 9.9

36/49/62 
37/51/60 

39/46/60

81.0 ± 58.17 
95.6 ± 86.31 

88.8 ± 61.98

12 weeks Men ≥18 years, diabetic or non-diabetic, 
≥6-month history of mild to severe ED

Jiang et al, 

202122

China RCT, double blind A 100mg 

A 200mg 

Placebo

64 

69 

65

40.0 ± 11.3 

39.0 ± 11.0 

40.5 ± 10.9

32/23/14 

32/22/10 

29/25/11

26.8 ± 32.1 

28.5 ± 45.7 

33.9 ± 38.3

12 weeks Men aged 22–65 years, ≥3-month 

history of ED

Kumar et al, 

202223

India RCT, double blind A 100mg/ 

200mg 
S 50mg/100mg

110 

107

36.4 ± 9.0 

37.1 ± 8.9

16/64/30 

8/68/31

8.6 ± 5.6 

7.9 ± 4.4

12 weeks Men ≥21 years, ≥3-month history of ED

Mulhall et al, 
201324

USA RCT, double blind A 100mg 
A 200mg 

Placebo

99 
99 

100

58.9 ± 5.88 
57.7 ± 6.6 

58.6 ± 5.87

7/17/75 
12/19/68 

8/22/70

NR 12 weeks Men aged 18–70 years, ≥6-month 
history of ED, after nerve-sparing radical 

prostatectomy
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Table 1 (Continued). 

Reference Country Study Design Intervention 
with Avanafil

Samples (n) Age (Mean ± 
SD) or Median 

(IQR)

ED Severity, 
Mild/ 

Moderate/ 
Severe

Mean ED 
Duration, 
Months

Treatment 
Duration

Inclusion Population

Park et al, 
201725

Korea RCT, double blind A 50mg 
A 100mg 

A 200mg 

Placebo

40 
40 

39 

39

55.7 ± 7.6 
57.2 ± 8.0 

56.1 ± 6.7 

56.7 ± 9.0

NR 57.6 ± 48.0 
62.4 ± 60.0 

55.2 ± 40.8 

70.8 ± 56.4

8 weeks Men aged 19–70 years, ≥6-month 
history of ED

Zhao et al, 

201227

Korea RCT, double blind Avanafil 100mg 

Avanafil 200mg 
Placebo

68 

66 
66

55.8 ± 8.2 

56.6 ± 0.3 
54.9 ± 8.9

23/34/11 

22/28/16 
19/34/13

NR 12 weeks Men >20 years, ≥6-month history of ED

Abbreviations: RCT, randomized controlled trial; A, vanafil; S, sildenafil; SD, standard deviation; IQR, interquartile range; ED, erectile dysfunction; NR, not reported.
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Table 2 Outcome of the Individual Studies

Reference Intervention 
with Avanafil

Change in IIEF-EF, Mean ± SD/ 
Median (IQR)

Change in SEP-2 
(Successful Vaginal 

Penetration), n

Change in SEP- 
3 (Successful 

Intercourse), n

Adverse Events, n

TEAE SAE Headache Flushing

Belkoff et al, 201316 A 100mg 8.6 67/147 N/A 135/711 6 19/711 10/711
A 100/200mg 10.8 196/535 183/514 5 27/514 17/514

Elkamshoushi et al, 202117 A 50mg Pre: 9 (7–14) Post: 13 (10–17) N/A N/A N/A N/A N/A N/A
Placebo Pre: 11.5 (10–13) Post: 12 (10–13)

Goldsteina et al, 201218 A 50mg 5.5 ± 0.6 45/154 44/154 52/160 1/160 7/160 6/160
A 100mg 8.3 ± 0.6 42/157 68/157 68/161 3/161 12/161 10/161

A 200mg 9.4 ± 0.6 45/156 70/156 63/162 3/162 15/162 6/162

Placebo 2.9 ± 0.6 11/155 22/155 42/161 2/161 2/161 0

Goldsteinb et al, 201219 A 100mg 4.5 ± 0.6 27/126 33/126 45/127 3/127 5/127 2/127
A 200mg 5.4 ± 0.6 28/126 40/126 42/131 4/131 15/131 5/131
Placebo 1.8 ± 0.6 8/127 14/127 31/130 1/130 2/130 0

Hellstrom et al, 201220 A 50mg 19.0 ± 4.0 N/A N/A 4/27 0 1/27 4/27
A 100mg 18.0 ± 4.3 3/27 0 0 2/27

A 200mg 19.4 ± 3.8 4/28 0 1/28 2/28

Hellstrom et al, 201521 A 100mg 18.1 ± 0.8 27/139 50/139 30/146 4/146 2/146 N/A
A 200mg 19.1 ± 0.8 30/139 52/139 40/146 2/146 13/146
Placebo 13.9 ± 0.8 7/136 22/136 30/143 2/143 1/143

Jiang et al, 202122 A 100mg 8.2 ± 5.9 15/64 28/64 35/68 0 3/68 2/68
A 200mg 8.1 ± 6.8 16/69 27/69 31/71 0 4/71 0

Placebo 4.8 ± 7.2 4/65 15/65 28/67 0 0 1/67

Kumar et al, 202223 A 100mg/200mg 2.1 14/108 19/108 13/111 0 9/111 0
S 50mg/100mg 0.7 10/103 14/103 13/109 0 10/109 1/109

Mulhall et al, 201324 A 100mg 3.6 ± 1.2 29/94 26/94 38/99 0 8/99 5/99
A 200mg 5.2 ± 1.1 37/96 36/96 45/99 0 12/99 10/99

Placebo 0.1 ± 0.4 7/96 14/96 23/100 0 1/100 0
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Table 2 (Continued). 

Reference Intervention 
with Avanafil

Change in IIEF-EF, Mean ± SD/ 
Median (IQR)

Change in SEP-2 
(Successful Vaginal 

Penetration), n

Change in SEP- 
3 (Successful 

Intercourse), n

Adverse Events, n

TEAE SAE Headache Flushing

Park et al, 201725 A 50mg 4.9 (95% CI 3.1–6.7) 8/40 9/40 3/40 0 1/40 1/40
A 100mg 6.8 (95% CI 5.0–8.6) 9/40 18/40 4/40 0 0 2/40

A 200mg 9.1 (95% CI 7.3–11.0) 11/39 21/39 5/40 0 2/40 3/40
Placebo 3.2 (95% CI 1.4–5.1) 4/39 13/39 4/39 0 1/39 1/39

Zhao et al, 201227 A 100mg 8.5 18/68 37/68 25/70 0 3/70 8/70
A 200mg 8.8 19/66 37/66 22/69 0 7/69 9/69

Placebo 3.5 10/66 17/66 3/68 0 0 2/68

Abbreviations: A, Avanafil; S, Sildenafil; IIEF-EF, International Index of Erectile Function; SEP, sexual encounter profile; SD, standard deviation; IQR, interquartile range; ED, erectile dysfunction; N/A, not available; TEAE, treatment- 
emergent adverse event; SAE, serious adverse event.
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A subgroup analysis of patients treated with 100 mg and 200 mg avanafil in the ED was also performed. Similarly, both 
100 mg avanafil (RR=3.25, 95% CI [2.42, 4.37], p<0.001) and 200 mg avanafil (RR=3.62, 95% CI [2.70, 4.84], p<0.001) 
showed statistically significant differences compared to the placebo group (Figure 4B).

Successful Intercourse
The SEP-3 or successful intercourse data included in the meta-analysis were obtained from seven RCT studies involving 
1379 patients.17,18,20,21,23–25 The pooled estimate demonstrated that patients in the avanafil group had significantly greater 
improvements than those in the placebo group (RR=2.30, 95% CI [2.01, 2.62], p<0.001). Similarly, the results from 

Figure 2 Quality assessment of individual studies assessed with robvis: (A) risk of bias graph; (B) risk of bias summary.26
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subgroup analysis demonstrated statistically significant differences, both in the 100 mg avanafil (RR=2.20, 95% CI [1.82, 
2.66], p<0.001) as well as in 200 mg-avanafil (RR=2.39, 95% CI [1.99, 2.88], p<0.001) groups compared to the placebo 
group (Figure 4C).

Treatment-Emergent Adverse Events (TEAE)
The TEAE data included in the meta-analysis were obtained from seven RCTs studies, involving 1429 patients treated 
with avanafil for ED.17,18,20,21,23–25 The pooled estimate revealed that the number of TEAE was significantly higher in 
the avanafil group than that in the placebo group (RR=1.49, 95% CI [1.24, 1.78], p<0.001) (Figure 5). Similarly, 
subgroup analysis suggested that the number of TEAE increased significantly in the 100 mg group compared to that in 
the placebo group (RR=1.49, 95% CI [1.12, 1.96], p=0.005), as well as in the 200 mg group (RR=1.50, 95% CI [1.15, 
1.96], p=0.003). In addition, most of the selected studies reported more occurrences of TEAE than those in SAE, in 
which both headache and flushing were the two most common adverse events following avanafil treatment among many 
types of TEAE that occurred.

Dose Comparison of Avanafil Treatment
This analysis investigated whether there were any differences in the efficacy and safety of ED treatment with 100 mg or 
200 mg avanafil. Eight RCTs reported changes in the IIEF-EF score with two separate doses of avanafil,17–21,23–25 whereas 
seven RCTs reported changes in SEP-2, SEP-3, and TEAE.17,18,20,21,23–25 The pooled estimate demonstrated that 200 mg 
avanafil was superior to 100 mg avanafil in terms of IIEF-EF score (MD=−1.15, 95% CI [−1.40, −0.89], p<0.001). In contrary, 
there were no significant differences in SEP-2 (RR=0.90, 95% CI [0.75, 1.08], p=0.26), SEP-3 (RR=0.92, 95% CI [0.81, 1.05], 
p=0.21) and TEAE (RR=1.00, 95% CI [0.87, 1.15], p=0.99) between both 100 mg and 200 mg doses, in which these results 
suggested that both doses are similarly effective and relatively safe for patients with ED (Figure 6).

Sensitivity Analysis
A sensitivity analysis was performed by dividing the included studies into Asian and Caucasian groups. There were no 
significant differences in the overall pooled estimate of change in the IIEF-EF score, SEP-2, and SEP-3 in either the 

Figure 3 Funnel plot of the studies represented in the meta-analysis. 
Abbreviations: MD, mean difference; SE, standard error.
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Figure 4 Forest plot for the comparison of avanafil (100mg and 200mg subgroup) and placebo groups before and after ED treatment: (A) change in IIEF-EF; (B) changes in 
SEP-2 (successful vaginal penetration); (C) changes in SEP-3 (successful intercourse). 
Abbreviations: ED, erectile dysfunction; IIEF-EF, international index of erectile function – erectile function; SEP, sexual encounter profile.
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Asian or Caucasian study groups. However, omitting Caucasian groups in the TEAE analysis demonstrated no significant 
differences between the avanafil treatment and placebo groups (RR=1.92, 95% CI [1.00, 3.66], p=0.05). In addition, there 
were no significant differences in the efficacy of avanafil-100 mg and 200 mg in terms of IIEF-EF changes (MD=−0.93, 
95% CI [−2.57, 0.72], p=0.27) among the Asian groups. In contrast, the Caucasian group showed that 200 mg avanafil 
was superior to 100 mg avanafil (MD=−1.16, 95% CI [−1.42, −0.89], p<0.001). Moreover, there were no significant 
differences between the 100 mg- and 200 mg- avanafil groups regarding to the changes in SEP-2, SEP-3, and TEAE 
between either Asian or Caucasian groups.

Discussion
This study demonstrated the evidence of RCTs studies on ED treatment. Overall, patients administered avanafil 
demonstrated significant improvements in the IIEF-EF domain score compared to those in the placebo group across 
all included RCTs. Moreover, treatment with avanafil also showed significant improvements in erectile function 
compared to the placebo group, as assessed by SEP-2 and SEP-3, which represent the ability of the penis to penetrate 
the vagina and measure how long erection is enough to have a successful intercourse.

Although the safety profile of avanafil was more likely to be associated with TEAE in the treatment groups than in the 
placebo groups, they were generally mild and well tolerated. The two most common adverse events following avanafil 
treatment were headaches and flushing. These effects have also been commonly reported for sildenafil, vardenafil, and 
also tadalafil treatments.28 Moreover, the cause of headaches induced by PDE-5 inhibitors is a nonvascular mechanism. 
In addition, people most likely complain about altered color vision because to the inhibition of PDE-6. Although none of 
the PDE-5 inhibitors are selective for the receptor PDE5, and avanafil is known to be the most selective PDE-5 inhibitor. 
A study comparing the selectivity of avanafil and sildenafil revealed that avanafil inhibited PDE-6 and PDE-1 to a lesser 
extent than sildenafil.8 Thus, avanafil is unlikely to affect retinal function at pharmacologically appropriate doses.

Figure 5 Forest plot for comparison of TEAE in Avanafil (100mg and 200mg subgroup) and placebo group.
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Among all included RCTs, studies showed that 100 and 200 mg doses of avanafil were similarly effective in 
improving SEP-2 and SEP-3 in patients with ED. These findings are in agreement with those of a previous study by 
Goldsteina et al and a meta-analysis by Li et al, which revealed no statistically significant differences in SEP-2 between 
the two doses.8,18 Likewise, there were also no differences in SEP-3 between the groups, which is in line with the 
findings of a previously published meta-analysis incorporating four RCTs.27 In contrast, the SEP-3 finding from Li et al 
discovered a higher proportion of successful intercourse among patients receiving 200 mg of avanafil than among those 
receiving a lower dose.8 However, different studies, in terms of population area, race, sample size, and age, may have 

Figure 6 Forest plot for comparison of avanafil-100mg and −200mg group for ED treatment: (A) change in IIEF-EF score; (B) change in SEP-2 and SEP-3; (C) TEAE. 
Abbreviations: ED, erectile dysfunction; IIEF-EF, international index of erectile function – erectile function; SEP, sexual encounter profile.
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contributed to this disparity. The treatment of patients with ED may be affected by a combination of factors.29 

Consequently, as it is debatable whether high doses of avanafil have an advantage in improving SEP-3 in patients 
with ED, further objective evaluation of the impact of avanafil on improving SEP-3 at different doses is warranted. The 
results of this review also indicated that 200 mg of avanafil was superior to 100 mg in terms of improving the IIEF-EF 
domain score, consistent with the findings of previous studies that found that 200 mg of avanafil can significantly 
increase IIEF-EF in better scores than 100 mg doses.8,30 When compared to other PDE-5 inhibitors, Avanafil seems to 
have a quicker onset of effects, occurring within 15 minutes. This characteristic could be advantageous for individuals 
who cannot anticipate sexual activity more than 15–30 minutes in advance.8

Regarding the influence of race and ethnicity on efficacy, a review by Pyrigidis et al30 on the PDE-5 inhibitor effect generally 
showed no significant difference in the efficacy or side effects of sildenafil between African American and Caucasian men. 
Another review by Smith et al31 found no significant differences in the efficacy or side effects of tadalafil between Asians and 
Caucasians. Further studies on avanafil could explore whether there is a difference in its efficacy among different races.

The safety profile of 100 mg avanafil appeared to be comparable to that of 200 mg avanafil. Overall, the risks of TEAE were 
similar between the different dosage groups. Other adverse events, such as nasopharyngitis, dizziness, and back pain, were also 
reported, but their incidence was low; thus, they were not included in this study. It is encouraging to note that adverse events are 
generally mild and most patients can tolerate them. Moreover, major problems with SAE have rarely been reported across RCTs. 
A previous study reported that sublingual nitroglycerin had a lesser effect on blood pressure and heart rate after oral administration 
of avanafil for 60 minutes. Similar adverse events have been reported in other PDE-5 inhibitors and is comparable with avanafil.8 

Adverse events associated with a clinically significant reduction in systolic blood pressure (≥30 mmHg) induced by avanafil were 
less common than sildenafil.32 Thus, patients who cannot tolerate TEAE due to sildenafil may benefit from avanafil.

As a systematic review and meta-analysis, this study has some limitations. First, not all RCTs included in this study 
were double-blind and placebo-controlled; thus, the risk of bias regarding allocation concealment in these studies cannot 
be eliminated. Additionally, some of the included studies had small sample sizes. Notably, data from unpublished studies 
were not included in this review, and these factors may have resulted in bias. Furthermore, as the primary population 
studies in this review were dominated by Caucasians and Asians, the clinical effects of avanafil in ED patients of other 
races remain unclear. This is further exacerbated by the lack of studies in Europe and Oceania. Additional RCTs with 
larger samples and diverse races are required to better understand the efficacy and safety of therapies for ED.

Conclusion
This review suggests that avanafil is an effective and well-tolerated therapy for erectile dysfunction among men. Considering 
its efficacy and safety, 200 mg of avanafil has the potential to be the chosen dose for the treatment of erectile dysfunction. 
This study may have substantial implications for clinical practice and ED research. However, additional large-scale RCTs 
involving a variety of racial groups and disease severities are necessary to corroborate these findings.
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