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Experimental Urology, Gene and Stem Cells Applications, Department of Development and Regeneration, University of Leuven, Leuven, Belgium;
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Abstract

Context: Premature ejaculation (PE) is the most prevalent male sexual dysfunction. In
the last few years, several pharmacologic approaches for oral or topical treatment of PE
have been studied.
Objective: To systematically review the literature on the outcome of pharmacologic
interventions for PE on intravaginal ejaculation latency time (IELT) in comparison to
placebo.
Evidence acquisition: A systematic literature search of PubMed and Scopus using the
term ‘‘premature ejaculation’’ was performed on 10 April 2015. Full-text articles on
prospective randomized controlled trials (RCTs) investigating pharmacotherapy were
included. The main outcome measure was IELT.
Evidence synthesis: Out of 266 unique records, a total of 22 were reviewed. The majority
of RCTs were of unclear methodological quality because of limited reporting of methods.
Pooled evidence suggests that selective serotonin reuptake inhibitors (SSRIs), topical
anesthetic creams (TAs), tramadol, and phosphodiesterase type 5 inhibitors (PDE5is) are
more effective than placebo at increasing IELT (all p < 0.05). However, interpretation of
the current meta-analyses may be impaired as a result of frequent heterogeneity in the
pooled analyses (all I2 > 70%). Only pooled analyses for dapoxetine 30 mg and 60 mg
were characterized by homogeneous data (both I2 < 30%) while showing a modest but
statistically significant improvement in IELT compared with placebo (mean difference
1.39 min, 95% confidence interval 1.23–1.54 min; p < 0.00001).
Conclusions: Meta-analysis revealed that treatment with dapoxetine significantly
improves IELT in patients with PE but with modest efficacy. The efficacy of SSRIs,
TAs, tramadol, and PDE5is remains unclear owing to high heterogeneity of the available
RCT data. There is a persisting need for drug research and development in the field.
Patient summary: Premature ejaculation is a condition for which the cause is not well
understood. Several types of treatment with medium to low efficacy are available. More
research is necessary to identify the ideal treatment.
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1. Introduction

It has been claimed that premature ejaculation (PE) is one of

the most commonly reported male sexual complaints, with

prevalence ranging between 20% and 30% in the male

population according to several epidemiological studies

[1]. PE may have a detrimental impact on quality of life for

patients and their partners [2].

Despite its high prevalence, a universally accepted

consensus on the definition of PE was lacking for many

years. This absence of an accepted definition has

compromised research on novel PE treatments. In 2008,

the International Society for Sexual Medicine (ISSM) [3]

proposed a comprehensive evidence-based definition of

lifelong PE that has become more universally accepted

than its predecessor in the fourth edition of the

Diagnostic and Statistical Manual of Mental Disorders.

According to the ISSM, lifelong PE is ‘‘an ejaculation

which always or nearly always occurs prior to or within

about one minute of vaginal penetration, and the inability

to delay ejaculation on all, or nearly all vaginal penetra-

tions, along with negative personal consequences, such as

distress, bother, frustration and/or the avoidance of

sexual intimacy.’’ Acquired PE is characterized by gradual

or sudden onset over the lifetime of the individual, who

describes previous normal ejaculatory performance and

ejaculates within approximately 3 min after vaginal

penetration [4].

As a result of heterogeneous data and poorly clarified

physiology of ejaculation and pathophysiology of ejacula-

tory disorders (including a mixture of organic, psychogenic,

and iatrogenic etiologies), the appropriate approach for PE

management was long considered related to the psycho-

sexology field. Notwithstanding, pharmacologic research

with selective serotonin reuptake inhibitors (SSRIs) has led

to a neurobiological-genetic vision of PE as postulated by

Waldinger and colleagues in 1998 [5]. After the first

placebo-controlled study of paroxetine, several other SSRIs

were investigated and have been used for off-label clinical

treatment of PE. SSRIs, topical anesthetics (TAs), and, more

recently, tramadol represent the most common on- and off-

label pharmacotherapeutic approaches for PE management

(Table 1).

The aim of our study was to provide an overview of the

efficacy of current pharmacologic treatments for PE

(Table 1) in improving intravaginal ejaculation latency

time (IELT). IELT represents the most objective criterion for

assessing PE improvement according to the latest definition,

and is a primary endpoint commonly used in PE studies. To

this end, we carried out a systematic review of peer-

reviewed randomized controlled trials (RCTs) published in

the literature.

2. Evidence acquisition

2.1. Search strategy

A systematic literature review was performed to identify

prospective RCTs on PE treatment according to the Preferred

Reporting Items for Systematic Reviews and Meta-analyses

(PRISMA) statement [6]. A literature search of full-text

English language publications on clinical trials was per-

formed using PubMed and Scopus on 10 April 2015 with the

search term ‘‘premature ejaculation’’.

2.2. Eligibility criteria

The inclusion criteria were prospective RCTs in humans,

full-text articles, and English language. Exclusion criteria

were the following: (1) articles not in English; (2) articles

not reporting on pharmacologic treatment; (3) review or

meta-analysis articles; (4) duplicated or updated data; (5)

comments, editorials, letters and congress reports; and (6)

case reports.

Table 1 – Mode of action of pharmacological treatments for premature ejaculation

Drug Mechanism of action Dose Drug type Dose regimen

Dapoxetine Fast-acting SSRI 30–60 mg Oral tablet On demand

Sertraline SSRI 50–200 mg Oral tablet Daily or on demand

Fluoxetine SSRI 20–40 mg Oral tablet Daily or on demand

Paroxetine SSRI 10–40 mg Oral tablet Daily or on demand

Citalopram SSRI 20–40 mg Oral tablet Daily or on demand

Tramadol Mild MOR agonist: (1) MOR stimulation

in hypothalamic MPOA; (2) inhibition

of 5-HT reuptake

25–100 mg Oral tablet On demand

EMLA TA: decreases sensory-stimulating

information reaching the spinal cord

after penile anesthesia

2.5% each of lidocaine and prilocaine Topical cream On demand

TEMPE TA: decreases sensory-stimulating

information reaching the spinal cord

after penile anesthesia

7.5 mg lidocaine + 2.5 mg prilocaine

base per actuation

Topical spray On demand

Sildenafil PDE5i: reduces contractile response of

seminal vesicles and vas deferens

50–200 mg Oral tablet On demand

Verdanafil PDE5i: reduces contractile response

of seminal vesicles and vas deferens

10–20 mg Oral tablet On demand

Tadalafil PDE5i: reduces contractile response of

seminal vesicles and vas deferens

5–20 mg Oral tablet On demand

SSRI = selective serotonin reuptake inhibitor; MOR = m-opioid receptor; MPOA = medial preoptic area; TA = topical anesthetic.
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The PICO evidence base used consisted of the following

combinations:

1. Participants: patients >18 yr of age suffering from PE.

2. Interventions: pharmacologic treatment.

3. Comparisons: placebo versus drug treatment.

4. Outcomes: IELT.

5. Study design: prospective RCT.

The exclusion criteria included studies comparing

combined treatments, studies with �10 patients per arm,

and studies including patients suffering from other

andrologic conditions such as erectile dysfunction (ED).

2.3. Study selection

Two authors extracted data independently. The data

extracted included the data source, eligibility, methods,

participant characteristics, interventions, and results. In the

case of disagreement despite further discussion between

the two authors, the senior author arbitrated. The data were

subsequently entered into RevMan 5.1.4.

2.4. Assessment of risks of bias

Two authors evaluated the quality of the studies included

according to the Cochrane Collaboration Reviewer’s Hand-

book and the Quality of Reporting of Meta-analysis guide-

lines [6,7]. The items assessed for the introduction of

potential bias were (1) random sequence generation

(selection bias); (2) allocation concealment (selection bias);

(3) blinding of participants and personnel (performance

bias); (4) blinding of outcome assessment (detection bias);

(5) incomplete outcome data (attrition bias); (6) selective

reporting (reporting bias); and (7) other potential sources of

bias (such as study funding).

2.5. Data analysis

Meta-analysis data were generated and analyzed using

RevMan 5.1.4. Continuous variables were analyzed as mean

difference (MD) with a 95% confidence interval (CI).

Statistical heterogeneity among trials was evaluated using

the I2 test, with significance set at p < 0.05. Depending on

whether heterogeneity was absent (I2 � 50%) or present

(I2 > 50%), we used a fixed-effects or random-effects model,

respectively. For all statistical analyses, a two-sided value of

p < 0.05 was considered statistically significant. Only the

efficacy of drugs versus placebo was evaluated.

3. Evidence synthesis

3.1. Flow diagram and quality assessment of the studies

included

Of 266 studies retrieved, 244 articles were excluded for

different reasons. Figure 1 summarizes the inclusion

process and Table 2 lists the characteristics of the 22 trials

[8–29] included in the systematic review. Supplementary

Table 1 provides a complete list of the 244 studies excluded

from this systematic review with reasons.

Overall, the quality of the reporting methodology was

low, resulting in uncertainty regarding the risk of bias for

the majority of the RCTs. The pooled risk of bias assessment

for the 22 studies is shown in Figure 2. Supplementary

Table 2 shows the complete risk of bias assessment for each

study. The mechanism of action of the different drugs used

in the PE setting is shown in Table 1 and Figure 3.

3.2. Efficacy outcomes

3.2.1. TAs

TAs represent the historical off-label treatment for PE. A

commonly used preparation is combined lidocaine and

prilocaine cream (EMLA; AstraZeneca). A compined lido-

caine and prilocaine spray (TEMPE; Plethora Solutions) has

been studied in RCTs but has not received regulatory

approval yet (Table 1).

3.2.1.1. Study characteristics. The combined search strategies

identified five trials that met the inclusion criteria [12,14–

16,18] (Table 2).

One study [18] compared the efficacy of on demand (OD)

application of lidocaine gel 2.5% with paroxetine OD,

tramadol OD, sildenafil OD, and placebo [18]. The authors

reported that lidocaine induced a significant increase in

IELT (from 54.2 s to 278.1 s; p < 0.05) compared to placebo.

The study included a heterogeneous group of patients with

undifferentiated PE (ie, lifelong and acquired) with IELT of

<2 min. One randomized, double-blind, placebo-controlled

trial tested EMLA OD in undifferentiated PE patients [12]

(Table 2). Busato et al [12] showed that EMLA treatment OD

significantly increased mean IELT (from 1.49 to 8.45 min;

p < 0.001) compared to placebo (from 1.67 to 1.95 min; p >

0.05). The study included 29 patients and PE was classified

without a specific IELT cutoff, so patients with IELT >1 min

were included (baseline IELT 1.67 min).

Three recent company-sponsored trials [14–16] assessed

the efficacy of TEMPE OD (Table 2). In a phase 2, placebo-

controlled trial evaluating 43 patients with undifferentiated

PE, Dinsmore et al [15] found that the mean change in IELT

from baseline was 2.4 times higher for TEMPE treatment

than for placebo (p < 0.001). In a phase 3, multicentre,

double-blind, placebo-controlled study involving 290 men

with undifferentiated PE according to ISSM criteria,

Dinsmore et al [15] demonstrated that the geometric mean

IELT increased from a baseline of 0.6 min (range 0–2.3 and

0–3.3 min) in the TEMPE and placebo groups to 3.8 min

(range 0.3–57.8 min) and 1.1 min (range 0–15.0 min) over

the 3-mo treatment period, representing 6.3-and 1.7-fold

increases in adjusted geometric mean IELT, respectively

(p < 0.001). Carson et al [16] conducted a similar trial using

the same time point and PE classification; they observed

that the geometric mean IELT improved from a baseline of

0.56 min (range 0.02–1.35 min) and 0.53 min (range 0.04–

1.51 min) in the TEMPE and placebo groups to 2.60 min

(range 0.00–40.37 min) and 0.80 min (range 0.23–

8.05 min), respectively. This represents a 4.6 increase in
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IELT in the TEMPE group, which was more three times

higher than for the placebo group (p < 0.001). [16].

Overall, these studies [12,14–16,18] reported minimal

side effects (Supplementary Table 3). Adverse events with

creams may include penile and vaginal numbness, possibly

resulting in ejaculation failure and anorgasmia in female

partners.

3.2.1.2. Meta-analysis. Three studies [12,15,18] were quanti-

tatively analyzed for mean IELT as the outcome, while two

Iden�fica�on 
Screening

Eligibility
Included

Records iden�fied through 
database se arching of  PU BMED   

and SCOPUS   
(n = 380)  

Records a�er duplicates 
removed 
(n = 266 )

Studies  included in qualita�ve 
synthesis 
(n = 22) 

Full-text  ar�cles assess ed fo r 
eligibility 
(n = 97) 

Rec ords  scree ned 
(n = 266)  

Records excluded 
(n =169)  

Pooled ana lysis from included 

study: 4 

Not relevant  intervention:  2 

Not English language:  1 

Not relevant publication: 7 

Not relevant purpose: 125 

Not related to dise ase  of interest: 6 

Revi ew: 17  

Abstract, letter, case report: 7 

Full-text ar�cles excluded 
with reasons (n = 75) 

Single-arm study: 10 

Not relevant treatment : 11 

Not relevant outcome reported: 21 

Not relevant parti cipants: 2 8 

Not ran domized:  2 

Not placeb o-controlled: 3 

Fig. 1 – Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flowchart.

Fig. 2 – Overall quality assessment for the selected studies.
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Table 2 – Clinical trials on current pharmacological treatments for premature ejaculation (PE)

Study Drug and dose Patients IELT fold increase Time PE definition

n TN vs baseline (wk)

[8] Sertraline 50 mg daily

Placebo

CS 147 4.7 (p < 0.05) b,c

1

4 AIPE <31

[9] Vardenafil 10 mg OD

Placebo

30

10

40 6.5 (p < 0.01) b,c

1.2

16 DSM-IV, IELT <1.5 min

[10] Tramadol ODT 62 mg OD

Tramadol ODT 89 mg OD

Placebo

206

198

200

604 3,31(p < 0.001) b,c

3.34 (p < 0.001) b,c

2.6

12 DSM-IV

[11] Sertraline 50 mg daily

Placebo

22

17

39 7.9 (p < 0.001) b,c

2.6 (p < 0.05) c

4 IELT <1 min

[12] EMLA 2.5 g OD

Placebo

16

13

29 5.6 (p < 0.001) b,c

1.16

8 DSM-IV

[13] Dapoxetine 30 mg OD

Dapoxetine 60 mg OD

Placebo OD

222

207

189

618 3.55 (p < 0.001) b,c

3.88 (p < 0.001) b,c

2.1

24 DSM-IV, IELT �2 min

[14] TEMPE OD

Placebo

167

82

242 3.05 (p < 0.001) b,c

1.2

12 DSM-IV, ISSM 2010

[15] TEMPE OD

Placebo OD

20

23

43 4.9 (p < 0.01) b,c

1.8

8 DSM-IV

[16] TEMPE OD

Placebo OD

191

99

290 6.3 (p < 0.001) b,c

1.8

12 DSM-IV, ISSM 2010

[17] Citalopram 20 mg OD

Placebo OD

42

38

80 1.2 (p < 0.001) a,c

1.03

4 DSM-IV

[18] Tramadol 50 mg OD

Paroxetine 20 mg OD

Sildenafil 50 mg OD

Lidocaine gel 2.5% OD

Placebo OD

29

30

30

28

27

144 5.23 (p < 0.001) a,c

2.68 (p < 0.05) c

3.91 (p < 0.05) c

5.13 (p < 0.05) c

1.31

4 IELT �2 min

[19] Tramadol 50 mg OD

Tramadol 100 mg OD

Placebo

CS 125 2.1-fold (p < 0.001) b,c

3.77 fold (p < 0.001) b,c

1.2

8 IELT �2 min

[20] Tadalafil 20 mg OD + fluoxetine 90 mg OW

Fluoxetine 90 mg OW + placebo OW

Tadalafil 20 mg OD + placebo OD

Placebo OW

15

15

15

15

60 6 (p < 0.001) b,c

3 (p < 0.001) b,c

3 (p < 0.001) c, (p = 0.008) b

1.4 (p = 0.042) c

12 DSM-IV, IELT <90 s

[21] Sildenafil 50–100 mg OD

Placebo

66

60

144 2.7 (p > 0.05) b,c

1.3

8 DSM-IV, IELT <2 min

[22] Paroxetine 20 mg OD

Placebo OD

CS 26 11.6 (p < 0.001) b,c

4.3

4 IELT �1 min

[22] Placebo daily

Paroxetine 10–20 mg daily

CS 26 8.6 (p < 0.001) c

12.2 (p < 0.001) a,c

7

[23] Dapoxetine 30 mg OD

Dapoxetine 60 mg OD

Placebo

284

279

295

858 2.8 (p < 0.001) b,c

3.3 (p < 0.001) b,c

2.0

12 DSM-IV, IELT �2 min

[24] Fluoxetine 20 mg daily

Placebo

CS 50 2.6(p < 0.001) b,c

1.08

8 DSM-IV

[25] Dapoxetine 30 mg OD

Dapoxetine 60 mg OD

Placebo

676

610

672

1958 3 (p < 0.001) b,c

4.3(p < 0.001) a,b,c

1.94

12 DSM-IV

[26] Epelsiban 150 mg OD

Epelsiban 50 mg OD

Placebo

22

28

27

77 1.14 (p > 0.05) b,c

1.16 (p > 0.05) b,c

1.2

8 ISSM 2010

[27] Fluoxetine 20 mg daily

Paroxetine 20 mg daily

Sertraline 50 mg daily

Fluvoxamine 100 mg daily

Placebo

10

11

11

10

9

41 6.6 (p < 0.001) b,c

7.8 (p < 0.001) b,c

4.4 (p < 0.001) c, (p = 0.017) b

1.9 (p < 0.001) c, (p = 0.38) b

1.5

6 IELT �1 min

[28] Nefazodone 400 mg daily

Paroxetine 20 mg daily

Sertraline 50 mg daily

Placebo

12

12

12

12

46 1.4 (p = 0.38) b

9.1(p < 0.001) b,c

3.5(p < 0.001) c, (p = 0.024) b

1.2

6 IELT �1 min

[29] Fluoxetine 20 mg daily

Placebo

20

20

40 6 (p < 0.001) b,c

1.36

4 Uncontrolled occurrence of ejaculation

IELT = intravaginal ejaculation latency time; OD = on demand; OW = once weekly; ODT = orally disintegrating tablet; TN = total number of patients who

completed the study; CS = crossover trial; AIPE = Arabic Index of Premature Ejaculation; DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, fourth

edition; ISSM = International Society for Sexual Medicine.
a Versus all groups.
b Versus placebo.
c Versus baseline.
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studies [14,16] not reporting the standard deviation for the

end-of-study IELT were qualitatively described. Our pooled

analysis shows that IELT was significantly longer in the TA

group than in the placebo group (random-effects model, MD

4.44 min; 95% CI 1.85–7.04; p = 0.0008; Fig. 4A).

Our pooled estimate showed significant heterogeneity

(I2 = 97%), which may result from differences in inclusion

criteria, active compound, dosage, and treatment period.

3.2.2. Phosphodiesterase type 5 inhibitors (PDE5is)

PDE5is represent the gold standard first-line treatment for

ED. PDE5is were recently proposed as treatment for PE; the

compounds that have been studied in PE include sildenafil,

vardenafil, and tadalafil (Table 1).

3.2.2.1. Study characteristics. Four studies evaluating PDE5i

efficacy for the treatment of PE were included in our

systematic review (Table 2). Among these, one trial [18]

comparing the efficacy of sildenafil OD with the SSRI

paroxetine, lidocaine gel, placebo, and tramadol OD

reported significant improvement in IELT for sildenafil

(baseline 0.97 min, endpoint 3.8 min) compared to placebo

(baseline 1.04 min, endpoint 1.35 min; p < 0.001). Similar

results were obtained by Matthos et al [20] when

comparing the efficacy of tadalafil OD with fluoxetine once

per week (OW) and placebo (p < 0.05). Undifferentiated PE

patients were divided into four treatment groups: tadalafil

20 mg OD plus a slow-release formulation of fluoxetine

(OW) 90 mg; tadalafil 20 mg OD plus placebo OW;

fluoxetine 90 mg OW plus placebo OD; and placebo OD

plus placebo OW. The mean IELT before starting treatment

was 51.3 s. There were increases in IELT from baseline in

patients using fluoxetine plus tadalafil (from 49.57 to

336.13 s; p < 0.001), fluoxetine (from 56.55 to 233.62 s;

p < 0.001) and tadalafil (from 49.26 to 186.53 s; p = 0.001).

The increase in each group was statistically significant

compared to placebo (from 49.86 to 67.82 s; p = 0.042).

Aversa et al [9] showed that vardenafil was associated

with a 7.5-fold increase in geometric mean IELT compared

to placebo (0.6 vs. 4.5 min; p < 0.01). However, a crossover

trial by McMahon et al [21] in 157 PE patients demonstrated

a nonsignificant (p = 0.3) increase in IELT after 8 wk of

treatment with sildenafil 50 mg OD (from 1.04 to 2.60 min)

compared with placebo (from 0.96 to 1.63 min).

As expected, the most common PDE5i side effects

included headache, facial flushing, and dyspepsia (Supple-

mentary Table 3).

3.2.2.2. Meta-analysis. Four studies compared IELT between

PDE5i and placebo groups. PDE5i treatment was signifi-

cantly more effective than placebo in increasing IELT

(random-effects model, MD 2.44 min, 95% CI 1.52–3.35;

p < 0.00001; Fig. 4). Our pooled estimate for these studies

showed significant heterogeneity (I2 = 76%), which may

arise from differences in inclusion criteria, type of PDE5i

used, dosage, and treatment period (Fig. 4B).

3.2.3. Tramadol

Tramadol is an opioid pain medication used to treat

moderate to moderately severe pain (Table 1).

Fig. 3 – Putative mechanism of action of drugs used in the premature ejaculation setting. Image modified from Isidori et al [31]. MPOA = medial
preoptic area; PDE5is = phosphodiesterase type 5 inhibitors.
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3.2.3.1. Study characteristics. Three articles evaluating the

efficacy of tramadol in PE met the inclusion criteria

[10,18,19] (Table 2).

All studies showed that tramadol OD significantly

increased IELT compared to placebo [10,18,19]. Dose-de-

pendent results were obtained in a large phase 3 placebo-

controlled trial [10] involving 604 patients across 62 sites in

Europe. In this study, patients were randomized 1:1:1 to

receive placebo or 62 or 89 mg tramadol as an orally

disintegrating tablet (ODT). Tramadol ODT resulted in

significant increases in median IELT compared with placebo;

the increases were 0.6 min (1.6-fold) for placebo, 1.2 min

(2.4-fold) for 62 mg tramadol ODT, and 1.5 min (2.5-fold) for

89 mg tramadol ODT (all p < 0.001). Interestingly, in a subset

of patients whose baseline IELT was < 1 min, both tramadol

ODT doses significantly prolonged IELT compared with

placebo. The fold increases in this patient subset were 1.6,

2.4, and 3.3 for placebo, 62 mg tramadol, and 89 mg

Fig. 4 – Forest plots of intravaginal ejaculation latency time (IELT) mean difference (MD) for (A) topical anesthetics (TA), (B) phosphodiesterase type 5
(PDE5) inhibitors, and (C) tramadol versus placebo according to a random-effects model. SD = standard deviation; CI = confidence interval; df = degrees
of freedom.
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tramadol, respectively [10]. These data are in contrast to the

results reported by Kurkar et al [19] showing that tramadol

HCl (50–100 mg) therapy was significantly more effective for

patients with baseline IELT between 1 and 2 min (p < 0.05).

In this study, mean IELT was 72 s at baseline, and 82 s for

placebo, 150 s for tramadol 50 mg, and 272 s for tramadol

100 mg at the endpoint (all p < 0.001).

One trial investigated the efficacy of tramadol in

comparison to other treatments, with conflicting results

[18]. Gameel at al [18] compared the efficacy of tramadol

(50 mg tablets) to that of sildenafil, paroxetine, local

lidocaine gel, and placebo. Tramadol treatment led to

significantly longer IELT than treatment with sildenafil,

paroxetine, or local anesthetics, (p < 0.001).

Overall, pruritus and somnolence were the most

common side effects; moreover, tramadol was associated

with a negative influence on vigilance. Nausea, vomiting,

and dizziness were less frequently complaints (Supplemen-

tary Table 3).

3.2.3.2. Meta-analysis. Three studies compared IELT between

tramadol and placebo groups. Treatment with tramadol had

a significantly greater effect than placebo on IELT (random-

effects model, MD 2.02 min, 95% CI 0.80–3.25; p < 0.00001;

Fig. 4C). Our pooled estimate for these studies showed

significant heterogeneity (I2 = 97%), which may arise from

differences in inclusion criteria, tramadol dosages, medica-

tion usage, and treatment period, and the lack of high-

quality RCTs involving larger numbers of patients with

similar inclusion criteria, design, and outcome measures. It

should be noted that the study by Kurkar et al [19] had a

crossover design and the IELT values were reported as a

pooled analysis. This may be considered an important bias

that compromises the interpretation of this result.

3.2.4. SSRIs

SSRIs are a class of compounds typically used as anti-

depressants in the treatment of major depressive disorder

and anxiety disorders.

Fourteen published studies testing SSRIs were included

in our systematic review [8,11,13,17,18,20,22–25,27–

30]. Among these studies, 11 explored the efficacy of

long-acting SSRIs (paroxetine, fluoxetine, sertraline, citalo-

pram, and fluvoxamine) [8,11,17,18,20,22,24,27–30] and

three investigated the efficacy of the short-acting SSRI

dapoxetine [13,23,25] (Tables 1 and 2),

3.2.4.1. Long-acting SSRIs. In clinical practice, two different

dose regimens for long-acting SSRIs have been proposed:

daily and OD treatments.

3.2.4.1.1. Daily treatment with long-acting SSRIs

3.2.4.1.1.1. Study characteristics Six studies compared IELT

between daily SSRI and placebo groups. Five different SSRIs

have been studied for daily PE treatment: paroxetine 20 mg,

sertraline 50 mg, fluoxetine 20 mg, citalopram 20 mg, and

fluvoxamine 100 mg. All these drugs were effective in

delaying ejaculation in men with PE [8,11,20,24,27–

30]. Among them, daily paroxetine 20 mg led to the longest

ejaculatory delay [27,28]. Interestingly, the efficacy of

paroxetine seems to be independent of baseline IELT

Waldinger et al [27] reported no difference in the effect

of paroxetine between patients with rapid ejaculation

(IELT <1 min) and patients with less rapid ejaculation

(IELT >1 min; p < 0.05). In one study presenting data for

two different trials, McMahon and Touma [22] found that

paroxetine was superior to placebo for pharmacologic

treatment of PE when administered on a chronic or as-

needed basis. One of the two trials comprised 42 PE patients

who were randomized to receive 10 mg paroxetine daily

for 3 wk and then 20 mg paroxetine as needed for 4 wk (group

A), or placebo daily for 3 wk and then placebo as needed for

4 wk (group B). Baseline IELT was 0.5 min. At 3 wk, mean IELT

was 4.3 min in the paroxetine daily phase, 5.8 min in the

paroxetine as-needed phase, 0.9 min in the placebo daily

phase, and 0.6 min in the placebo as-needed phase for group

A (p < 0.001). At 3 wk, mean IELT was 0.8 min in the placebo

daily phase, 1.1 min in the placebo as-needed phase, 3.3 min

in the paroxetine daily phase, and 6.1 in the paroxetine as-

needed phase for group B (p < 0.001).

A lack of efficacy was reported for nefazodone (antide-

pressant not related to SSRIs) and fluvoxamine (both p >

0.05) [27,28] (Table 2).

3.2.4.1.1.2. Meta-analysis Among the six studies selected,

McMahon and Touma [22] reported IELT as mean data

without the standard deviation and Mattos et al [20] tested

the efficacy of fluoxetine OW. The quality of these studies

was described in the previous section, but they were not

included in the meta-analysis.

Daily treatment with SSRIs daily had a significantly

greater effect than placebo on IELT (random-effects model,

MD 1.83 min, 95% CI 1.05–2.57; p < 0.00001; Fig. 5A). Our

pooled estimate for these studies was characterized by

significant heterogeneity (I2 = 100%), which was mainly a

result of heterogeneity in the sertraline subanalysis.

3.2.4.1.2. OD treatment with long-acting SSRIs

3.2.4.1.2.1. Study characteristics Only three studies explored the

efficacy of OD use of SSRIs, administered 3–6 h before

expected sexual intercourse [17,18,22] (Table 2). OD

treatment with citalopram 4–6 h before sexual intercourse

was more efficacious than placebo (p < 0.001) [17]. In

another study McMahon and Touma [22] showed that OD

paroxetine was superior to placebo in improving IELT

(p < 0.001). In one of the two trials they described, 26 men

with PE were randomized to receive 20 mg oral paroxetine

(group A) or placebo (group B) as needed 3–4 h before

planned intercourse in a controlled single-blind crossover

trial. Baseline IELT was 0.6 min. At 4 wk, mean IELT was

3.2 min in the paroxetine and 0.45 min in the placebo phase

for group A (p < 0.001), and 0.6 min in the placebo

and 3.5 min in the paroxetine phase for group B

(p < 0.001) [22].

These data were confirmed by Gameel et al [18], who

reported that daily treatment with paroxetine led to

significantly longer mean IELT compared to placebo

(p < 0.05).
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During short-term treatment, mild fatigue, yawning,

mild nausea, loose stools, and perspiration may occur, while

increased weight may be a side effect during long-term

treatment. ED and decreased sexual desire are reported less

frequently among non-depressed men with PE than among

patients with depression and/or anxiety disorders (Supple-

mentary Table 3). Notably, patients using long-acting SSRIs

should be advised not to abruptly stop taking the drug, as

sudden interruption may cause SSRI withdrawal syndrome,

including nausea, dizziness, headache, ataxia, drowsiness,

excitement, anxiety, and insomnia (Supplementary

Table 3).

3.2.4.1.2.2. Meta-analysis Among the six studies selected, that

by McMahon and Touma [22] reported IELT as mean data

without standard deviation. The quality of this study was

described, but it was not included in the meta-analysis.

SSRI OD treatment had a significantly greater effect than

placebo on IELT (random-effects model, MD 1.01 min, 95% CI

0.42–2.44; p < 0.00001; Fig. 5B). Our pooled estimate for

these studies had significant heterogeneity (I2 = 97%), which

may arise from differences in inclusion criteria, dosages,

medication use, and treatment period, and the lack of high-

quality RCTs involving larger numbers of patients with

similar inclusion criteria, design, and outcome measures.

3.2.4.2. Short acting SSRIs: dapoxetine. Dapoxetine hydrochloride

is a short-acting SSRI with a pharmacokinetic profile

favorable for OD treatment for PE. Dapoxetine is currently

the only drug approved by the European Medicines Agency

(EMA) for OD treatment for PE (Table 1).

3.2.4.2.1. Study characteristics. The effect of dapoxetine OD on

IELT was evaluated in three large randomized, double-blind,

Fig. 5 – Forest plots of intravaginal ejaculation latency time (IELT) mean difference (MD) for (A) daily selective serotonin reuptake inhibitors (SSRIs)
and (B) on-demand SSRIs versus placebo.
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placebo-controlled, industry-sponsored phase 3 studies

[13,23,25] (Table 2).

The effectiveness of 30 mg and 60 mg dapoxetine OD

was assessed in two 12-wk placebo-controlled trials

involving 1958 PE patients in the USA [25]. Both dapoxetine

doses significantly improved IELT compared with placebo

(up to 3.6-fold over baseline; p < 0.001). Buvat et al [13]

subsequently reported the results of a phase 3 trial

involving 618 PE patients conducted in 22 countries. They

found an average IELT increase from 0.9 min at baseline to

1.9, 3.2, and 3.5 min for placebo and 30 mg and 60 mg

dapoxetine, respectively. McMahon et al [23] confirmed

similar findings in 858 individuals; dapoxetine 30 mg and

60 mg led to a mean geometric increase in IELT of 2.52- and

3.3-fold, respectively (p < 0.001) [23].

Dapoxetine showed a good safety profile and reasonable

prevalence of side effects, with a dose-dependent profile.

Nausea, headache, and vertigo were mostly reported. No

discontinuation syndrome following abrupt withdrawal

was observed (Supplementary Table 3).

3.2.4.2.2. Meta-analysis. IELT was reported in all the studies.

Overall, IELT was significantly longer for dapoxetine-treated

groups than for placebo-treated groups (fixed-effects model,

MD 1.39 min, 95% CI 1.23–1.54; p = 0.00001; Fig. 6). Sub-

group analysis revealed a statistically significant increase in

IELT in both the 30-mg (fixed-effects model, MD 1.15 min,

95% CI 0.93–1.37; p = 0.00001; Fig. 6) and 60-mg groups (MD

1.62 min, 95% CI 1.40–1.84; p < 0.00001; Fig. 6). There was a

statistically significant difference in the effects of the two

dosages in favor of 60 mg (p = 0.003, I2 = 88%; Fig. 6).

The subgroups were characterized by homogeneous data

(I2 30% for 30 mg and 0% for 60 mg; overall I2 = 59%; Fig. 6)

arising from similarities in inclusion criteria and medication

dosage, and the presence of high-quality RCTs involving

larger numbers of patients with similar inclusion criteria

and design.

3.2.5. Other treatments

The efficacy of epelsiban (GSK557296, GlaxoSmithKline), an

oral drug that acts as a selective oxytocin receptor

antagonist, was investigated in a double-blind, randomized,

parallel-group, placebo-controlled phase 2 trial with nega-

tive results [26] (Table 2).

3.3. Discussion

At the beginning of 2016, pharmacologic therapy for PE

remains a challenge in the field of male sexual dysfunction.

Over the past 30 yr, a plethora of treatments have been

investigated in studies often characterized by limitations

such as low sample size, absence of a correct placebo control

arm, and unclear procedures for randomization and

allocation concealment. Therefore, a large number of drugs

have entered the PE treatment market without a solid

scientific basis for their efficacy. While only one drug

(dapoxetine) has been approved for PE treatment, numer-

ous compounds are readily available for off-label use.

Owing to the absence of high-quality comparative studies,

the choice of treatment is arbitrary and is related to both the

knowledge of the prescribing physician and patient

preference.

This scenario is made even more complex by the fact that

the definition of PE has changed several times over the past

few years. This has led to a heterogeneous body of literature

with numerous pharmacologic trials using different patient

classifications. Such methodological drawbacks limit sys-

tematic interpretation and analysis of the pharmacothera-

pies available for PE.

An increase in IELT is the main goal of PE therapy.

However, although an IELT cutoff for PE diagnosis has been

proposed, the minimal clinically important difference

(MCID) in IELT from a patient perspective is not yet clear,

nor has such an MCID been defined for each baseline IELT

category (<1 min, 1–2 min, >2 min). Each trial claiming

effectiveness of a drug in prolonging IELT showed only that

the endpoint IELT is statistically significantly longer than

the baseline value. However, these increases are not

necessarily clinically meaningful for patients. For example,

if a rather large group of lifelong PE patients with initial

mean IELT of 30 s reaches mean IELT of 59 s after treatment,

this increase would probably reach statistical significance.

Fig. 6 – Forest plot of intravaginal ejaculation latency time for dapoxetine versus placebo.
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However, an increase in IELT from 30 to 59 s (still <1 min) is

probably not clinically relevant according to the definition

of PE. If mean IELT in another group of lifelong PE patients

increase from 50 s to 65 s, the majority of the group would

be ‘‘cured’’ according to the ISSM definition. However, an

increase of this magnitude would probably be negligible at

the individual patient level and would not warrant

spending any money on the treatment. The scenario is

even more complex because few studies distinguish

between lifelong PE and acquired PE, for which the IELT

cutoff differs (1 min vs 3 min) [4]. This may partly explain

why many drugs with different methods of action have

shown efficacy in improving PE.

Regarding the selection criteria used in this systematic

review, only 11 studies [8,11,17,18,20,22,24,27–30] evalu-

ated the effectiveness of long-acting SSRIs. Our pooled

analysis showed that treatment with SSRIs (both OD and

daily) had a significantly greater effective than placebo on

IELT. However, even if statistically significant, the data did

not reach clinical relevance owing to the high heterogeneity

(I2 100% for daily use and 97% for OD use) between studies.

In addition, assessment of the studies showed that their

quality was quite low or not assessable. The majority of

RCTs were characterized by an overall unclear risk of bias

mainly because of a failure to report essential information.

According to our analyses, only daily fluoxetine and

sertraline seem to be efficacious compared to placebo

(both p < 0.05; I2 100% and 29% for sertraline and

fluoxetine, respectively). Conversely, both daily paroxetine

and fluvoxamine did not significantly differ from placebo in

improving IELT (p = 0.08 and I2 = 5% for paroxetine;

p = 0.27 for fluvoxamine). This result should be interpreted

with caution owing to differences in patient selection,

baseline IELT, and drug dosages among the studies

evaluated. Only four studies [11,22,27,28] considered

patients with IELT of <1 min, which is now considered a

highly relevant criterion for PE diagnosis. Even though these

drugs are widely used in the real-life setting and

recommended as optional treatment by several guidelines,

the lack of solid scientific evidence means that caution is

required for the use of long-acting SSRIs.

Similar limitations exist for TAs as a treatment option.

These agents represent the oldest drug-based approach for

PE and they are frequently used off-label in clinical practice.

However, they have never been studied at a level of

evidence allowing on-label use. The four trials [9,18,20,21]

included in our systematic review are characterized by

several risks of bias, and the three most important studies

investigating TEMPE were sponsored by industry [14–

16]. As is the case for SRRIs, our pooled analysis revealed

high heterogeneity (I2 = 97%), which compromises the

interpretation of the results regarding TAs as a class, even

though meta-analysis demonstrated their efficacy, with a

likely clinically significant prolongation of IELT (MD

4.44 min, 95% CI 1.85–7.04).

Although PDE5i drugs have been considered a panacea

for many urologic conditions for almost 20 yr, our results for

the studies included in this systematic review show that no

definitive conclusions on the efficacy of PDE5i as a class can

be made. Several small clinical trials on PDE5i efficacy in the

treatment of PE reported positive results [9,18,20]. Howev-

er, the largest study included in this systematic review

showed no effectiveness for this drug class [21]. Our meta-

analysis results show that PDE5i treatment was significant-

ly more effective than placebo in increasing IELT; however,

as for TAs and SSRIs, significant heterogeneity (I2 = 76%) and

unclear risk of bias for the studies reviewed limit any

definitive recommendations.

The use of tramadol for PE seems to have some effect in

prolonging IELT. According to our results, the efficacy of

tramadol is still unclear owing to the considerable

heterogeneity of the studies reviewed (I2 = 97%). In this

context, the putative beneficial effect of tramadol on IELT

must be carefully weighed against the risk of drug

dependence [30]. The risk of addiction is high, especially

for those with a high frequency of sexual intercourse. Long-

term studies in patients with a high frequency of sexual

activity are needed to understand this risk.

Currently, dapoxetine has the largest efficacy and safety

database for use in men with PE, and is the only agent

approved by the EMA as OD treatment for PE. Our meta-

analysis showed that the overall IELT was significantly

longer for dapoxetine-treated than for placebo-treated

groups (p = 0.00001). Subgroup analysis revealed a statisti-

cally significant increase in IELT in both the 30-mg

(p = 0.00001) and 60-mg groups (p < 0.00001). Interesting-

ly, testing for subgroup differences revealed a statistically

significant difference in the effects of the two dosages in

favor of the 60 mg group (p = 0.003). In addition, both

subgroups were characterized by low heterogeneity (I2 30%

for 30 mg and 0% for 60 mg). However, the dapoxetine trials,

like the others, suffer from limitations such as incorrect

classification of patients (lifelong vs acquired PE) that could

lead to improper interpretation of the results. In addition,

the studies by McMahon et al [23], Pryor et al [25], and

Buvat et al [13] were sponsored by a pharmaceutical

company that markets dapoxetine. Furthermore, the abso-

lute effect of dapoxetine on prolonging IELT is rather low

(MD 1.39 min, 95% CI 1.23–1.54), which may raise questions

regarding the clinical significance of these results, as

described above.

4. Conclusions

RCT data for pharmacologic treatment of PE are character-

ized by an unclear or high risk of bias and comprise quite

heterogeneous outcome data. Dapoxetine is currently the

only drug available for which efficacy could be confirmed in

a meta-analysis. This does not necessarily indicate that

dapoxetine is more effective than the other drugs studied;

rather, it signifies that dapoxetine has been tested in larger

and better designed or described clinical trials.
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