
Ther Adv Urol

(2012) 4(5) 233 –251

DOI: 10.1177/ 
1756287212453866

© The Author(s), 2012.  
Reprints and permissions:  
http://www.sagepub.co.uk/ 
journalsPermissions.nav

Therapeutic Advances in Urology Review

http://tau.sagepub.com 233

Introduction
Over the past 20–30 years, the premature ejacu-
lation (PE) treatment paradigm, previously lim-
ited to behavioural psychotherapy, has expanded 
to include drug treatment [Jannini et al. 2002; 
Masters and Johnson, 1970; Semans, 1956]. 
Animal and human sexual psychopharmaco-
logical studies have demonstrated that serotonin 

(5-hydroxy-tryptamine, 5-HT) and 5-HT recep-
tors are involved in ejaculation and confirm a role 
for selective serotonin reuptake inhibitors (SSRIs) 
in the treatment of PE [Olivier et al. 1998; Pattij 
et al. 2005; Waldinger et al. 1998c]. Multiple well 
controlled evidence-based studies have demon-
strated the efficacy and safety of SSRIs in delay-
ing ejaculation, confirming their role as first-line 
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agents for the treatment of lifelong and acquired 
PE [Waldinger et al. 2004]. More recently, there 
has been increased attention paid to the psycho-
social consequences of PE, its epidemiology, its 
aetiology and its pathophysiology by clinicians 
and the pharmaceutical industry [Giuliano et al. 
2008; Metz et al. 1997; Patrick et al. 2005; Porst 
et al. 2007; Symonds et al. 2003; Waldinger et al. 
2005a].

Literature search methodology
All dapoxetine drug-treatment reports and stud-
ies were included in the review. In April 2012, 
MEDLINE, Web of Science, PICA, EMBASE 
and the proceedings of major international and 
regional scientific meetings were searched for 
publications or abstracts published during the 
period 1993–2012 and using the words dapoxe-
tine, premature ejaculation, rapid ejaculation and 
ejaculation in the title, abstract or keywords. This 
search was then manually cross referenced for all 
papers. The full text of relevant articles was read 
and critiqued. Adequately powered randomized, 
controlled trials were considered the strongest 
form of evidence but all other articles were also 
considered.

Definition, prevalence and aetiology of 
premature ejaculation

Definition
There are multiple definitions of PE [American 
Psychiatric Association, 2000; Hatzimouratidis  
et al. 2010; Masters and Johnson, 1970; McMahon 
et al. 2004, 2008; Metz and McCarthy, 2003; 
Montague et al. 2004; World Health Organization, 
1994]. The first contemporary multivariate  
evidence-based definition of lifelong PE was 
developed in 2008 by a panel of international 
experts, convened by the International Society 
for Sexual Medicine (ISSM), who agreed that 
the diagnostic criteria necessary to define PE are 
time from penetration to ejaculation, inability to 
delay ejaculation and negative personal conse-
quences from PE. This panel defined lifelong PE 
as a male sexual dysfunction characterized by 
‘ejaculation which always or nearly always occurs 
prior to or within about one minute of vaginal 
penetration, the inability to delay ejaculation on 
all or nearly all vaginal penetrations, and the pres-
ence of negative personal consequences, such as 
distress, bother, frustration and/or the avoidance 
of sexual intimacy’ [McMahon et al. 2008].

This definition is supported by evidence from 
several controlled clinical trials which suggest that 
80–90% of men with lifelong PE ejaculate within 
60 s and the remaining 10–20% within 2 min 
(Figure 1) [McMahon, 2002; Waldinger et al. 
1998a]. This definition should form the basis for 
the official diagnosis of lifelong PE. It is limited to 
heterosexual men engaging in vaginal intercourse 
as there are few studies available on PE research 
in homosexual men or during other forms of sex-
ual expression. Preliminary recommendations of 
the American Psychiatric Association’s Diagnostic 
and Statistical Manual V (DSM-V) Committee 
suggest a DSM-V definition which parallels the 
definition recently adopted by the International 
Society for Sexual Medicine [Segraves, 2010].

The ISSM panel concluded that there is insuffi-
cient published evidence to propose an evidence-
based definition of acquired PE [McMahon et al. 
2008]. However, recent data suggest that men 
with acquired PE have similar intravaginal ejacu-
lation latency times (IELTs) and report similar 
levels of ejaculatory control and distress, also sug-
gesting the possibility of a single unifying defini-
tion of PE [Porst et al. 2010].

The development of consensus statements by the 
International Consultation on Sexual Dysfunction 
and treatment guidelines by the ISSM has done 
much to standardize the management of PE 
[Althof et al. 2010; McMahon et al. 2004; 
Rowland et al. 2010].

Prevalence
Reliable information on the prevalence of lifelong 
and acquired PE in the general male population 
is lacking. Based on patient self reporting, PE 
is routinely characterized as the most common 
male sexual complaint and has been estimated to 
occur in 4–39% of men in the general community. 
Data from The Global Study of Sexual Attitudes 
and Behaviors (GSSAB), an international survey 
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Figure 1. Molecular structure of dapoxetine: 
(+)-(S)-N,N-dimethyl-(α)-[2(1naphthalenyloxy)ethyl]-
benzenemethanamine hydrochloride.
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investigating the attitudes, behaviours, beliefs, 
and sexual satisfaction of 27,500 men and women 
aged 40–80 years, reported the global prevalence 
of PE (based on subject self-reporting) to be 
approximately 30% across all age groups 
[Laumann et al. 2005; Nicolosi et al. 2004]. 
Perception of ‘normal’ ejaculatory latency varied 
by country and differed when assessed either by 
the patient or their partner [Montorsi, 2005]. A 
core limitation of the GSSAB survey stems from 
the fact that the youngest participants were aged 
40 years, an age when the incidence of PE might 
be different from younger men [Jannini and 
Lenzi, 2005]. Contrary to the GSSAB study, the 
Premature Ejaculation Prevalence and Attitude 
Survey found the prevalence of PE among men 
aged 18–70 to be 22.7% [Porst et al. 2007].

However, there is a substantial disparity between 
the incidence of PE in epidemiological studies 
which rely upon patient self-reporting of PE or 
inconsistent and poorly validated definitions of 
PE [Giuliano et al. 2008; Jannini and Lenzi, 2005; 
Laumann et al. 1999; Patrick et al. 2005], and that 
suggested by community-based stopwatch studies 
of the IELT, the time interval between penetration 
and ejaculation which forms the basis of the ISSM 
definition of lifelong PE [McMahon et al. 2008; 
Waldinger et al. 2005a]. Normative community-
based stopwatch studies demonstrate that the dis-
tribution of the IELT is positively skewed, with a 
median IELT of 5.4 min (range 0.55–44.1 min), 
decreases with age and varies between countries, 
and supports the notion that IELTs of less than 
1 min are statistically abnormal compared with 
men in the general western population [Waldinger 
et al. 2005a]. Local and regional variations should 
be considered in the context of different cultural, 
religious and political influences.

Classification
In 1943, Schapiro proposed a distinction of PE into 
types A and B [Schapiro, 1943]. Men with type B 
PE have always suffered from a very rapid eja-
culation (or short latency), whereas in type A PE, 
the rapid ejaculation develops later in life and is 
often associated with erectile dysfunction (ED). In 
1989, these types were respectively referred to as 
lifelong (primary) and acquired (secondary) PE 
[Godpodinoff, 1989]. Over the years, other attempts 
have been made to identify various classifications of 
PE, including several that have been incorporated 
into PE definitions (e.g. global versus situational). In 
2006, Waldinger proposed the existence of four PE 

subtypes, with different pathogenesis [Waldinger, 
2006; Waldinger and Schweitzer, 2006]. Support 
for this new classification is gradually developing 
[Serefoglu et al. 2009, 2011].

Aetiology
Historically, attempts to explain the aetiology of 
PE have included a diverse range of biological 
and psychological theories. Most of these pro-
posed aetiologies are not evidence based and are 
speculative at best. The determinants of PE are 
undoubtedly complex and multivariate, with the 
aetiology of lifelong PE different from that of 
acquired PE. Our understanding of the neuro-
chemical central control of ejaculation is at best 
rudimentary although recent imaging and elec-
trophysiological studies have identified increased 
and decreased neuronal activity in several brain 
areas during arousal and ejaculation [Hyun et al. 
2008; McMahon et al. 2004].

Ejaculatory latency time is probably a genetically 
determined biological variable which differs 
between populations and cultures, ranging from 
extremely rapid through average to slow ejacula-
tion. The view that some men have a genetic pre-
disposition to lifelong PE is supported by animal 
studies showing a subgroup of persistent rapidly 
ejaculating Wistar rats [Pattij et al. 2005], an 
increased familial occurrence of lifelong PE 
[Waldinger et al. 1998c], a moderate genetic 
influence on PE in the Finnish twin study [Jern  
et al. 2007], and the recent report that genetic 
polymorphism of the 5-HT transporter gene 
determines the regulation of IELT [Janssen et al. 
2009]. Acquired PE is commonly due to sexual 
performance anxiety [Hartmann et al. 2005], 
psychological or relationship problems [Hartmann 
et al. 2005], ED [Laumann et al. 2005; Jannini and 
Lenzi, 2005], and occasionally prostatitis [Screponi 
et al. 2001], hyperthyroidism [Carani et al. 2005], 
or during withdrawal/detoxification from pre-
scribed [Adson and Kotlyar, 2003] or recrea-
tional drugs [Peugh and Belenko, 2001]. The 
acquired form of PE may be cured by medical or 
psychological treatment of the underlying cause 
[Waldinger and Schweitzer, 2008].

Pharmacological treatment of 
premature ejaculation
The off-label use of antidepressant SSRIs, includ-
ing paroxetine, sertraline, fluoxetine, citalopram 
and fluvoxamine, and the serotonergic tricyclic 
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clomipramine has revolutionized the approach to 
and treatment of PE. These drugs block axonal 
reuptake of serotonin from the synapse by 5-HT 
transporters, resulting in enhanced 5-HT neuro-
transmission, stimulation of postsynaptic mem-
brane 5-HT2C receptors and ejaculatory delay. 
However, the lack of an approved drug and the 
total reliance on off-label treatment represents a 
substantial unmet treatment need. Consistent 
with this, one study suggests a low level of accept-
ance of off-label daily SSRIs and reports that 
30% of men with PE seeking lifelong treatment 
declined this therapy, most often due to fear of 
using an ‘antidepressant drug’ and roughly 30% 
of patients who started therapy eventually discon-
tinued it [Salonia et al. 2009]. Following cessation 
of an SSRI, IELT will return to the pretreatment 
value within 1–3 weeks in men with lifelong PE. 
However, there is some preliminary evidence to 
suggest that treatment of comorbid risk factors in 
men with acquired PE, for example, ED and 
performance anxiety, may be associated with 
sustained improvement in IELT following SSRI 
withdrawal [McMahon, 2002].

Dapoxetine
Dapoxetine {(+)-(S)-N,N-dimethyl-(α)-[2(1naphthal 
enyloxy)ethyl]-benzenemethanamine hydrochlo-
ride, Janssen Cilag (Johnson and Johnson, New 
Jersey USA)} is the first compound specifically 
developed for the treatment of PE. Dapoxetine is 
a potent SSRI (pKi = 8 nM), structurally similar 
to fluoxetine (Figure 1) [Sorbera et al. 2004]. 
Equilibrium radioligand binding studies using 
human cells demonstrate that dapoxetine binds to 
5-HT, norepinephrine (NE) and dopamine (DA) 
reuptake transporters and inhibits uptake in the 
following order of potency: NE<5-HT>>DA 
[Gengo et al. 2005]. Brain positron emission 
tomography studies have demonstrated signifi-
cant displaceable binding of radiolabelled dapox-
etine in the cerebral cortex and subcortical grey 
matter [Livni et al. 1994]. The recent report that 
dapoxetine potently blocks cloned Kv4.3 potas-
sium voltage-gated channels, which are involved 
in the regulation of neurotransmitter release, gives 
additional insight into the mechanism underlying 
some of the therapeutic actions of this drug [Jeong 
et al. 2012].

Pharmacokinetics and metabolism
Dapoxetine undergoes rapid absorption and 
elimination resulting in minimal accumulation 

and has dose-proportional pharmacokinetics, 
which are unaffected by multiple dosing and 
do not vary between ethnic groups (Figure 2) 
[Dresser et al. 2006b; Dresser et al. 2004; Modi 
et al. 2006]. The pharmacokinetic profile of 
dapoxetine suggests that it is a good candidate 
for on-demand treatment of PE.

The pharmacokinetics of single doses and multi-
ple doses over 6–9 days (30, 60, 100, 140 or 160 
mg) of dapoxetine have been evaluated. In a ran-
domized, double-blind, placebo-controlled trial, 
single doses and multiple doses over 6 days of 
dapoxetine (60, 100, 140, or 160 mg) were 
administered to 77 healthy male volunteers 
[Dresser et al. 2004, 2006b; Thyssen et al. 2010]. 
Dapoxetine has a Tmax of 1.4–2.0 h and rapidly 
achieves peak plasma concentration (Cmax) fol-
lowing oral administration. Both plasma concen-
tration and area under the curve (AUC) are dose 
dependent up to 100 mg. The mean half life of 
dapoxetine after a single dose was estimated 
using modelling as 1.3–1.5 h. Dapoxetine plasma 
concentrations rapidly decline to about 5% of 
Cmax at 24 h. The terminal half life of dapoxetine 
was 15–19 h after a single dose and 20–24 h after 
multiple doses of 30 and 60 mg respectively.
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Figure 2. Plasma concentration profiles of 
dapoxetine after administration of a single dose 
or multiple doses of dapoxetine 30 mg (a) and 
dapoxetine 60 mg (b) [Modi et al. 2006].
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In a second pharmacokinetic study, single doses 
and multiple doses of dapoxetine (30 mg, 60 mg) 
were evaluated in a randomized, open-label, two-
treatment, two-period, crossover study of 42 
healthy male volunteers over 9 days [Modi et al. 
2006]. Subjects received a single dose of dapox-
etine 30 mg or 60 mg on day 1 (single-dose phase) 
and on days 4–9 (multiple-dose phase). Dapoxetine 
was rapidly absorbed, with mean maximal 
plasma concentrations of 297 and 498 ng/ml at 
1.01 and 1.27 h after single doses of dapoxetine 
30 and 60 mg, respectively (Table 1). Elimination 
of dapoxetine was rapid and biphasic, with an ini-
tial half life of 1.31 and 1.42 h, and a terminal 
half life of 18.7 and 21.9 h following single doses 
of dapoxetine 30 and 60 mg, respectively. The 
pharmacokinetics of dapoxetine and its metab-
olites were not affected by repeated daily dos-
ing and steady state plasma concentrations 
were reached within 4 days, with only modest 
accumulation of dapoxetine (approximately 1.5 
fold) (Figure 2(b)).

Food does not have a clinically significant 
effect on dapoxetine pharmacokinetics. Mean 
maximal plasma concentrations of dapoxetine 
decrease slightly after a high-fat meal, from 443 
ng/ml (fasted) to 398 ng/ml (fed), and are 
delayed by approximately 0.5 h following a 
high-fat meal (1.30 h fasted, 1.83 h fed) [Dresser 
et al. 2006b]. The rate of absorption is modestly 
decreased, but there is no effect of food on the 
elimination of dapoxetine or the exposure to 
dapoxetine, as assessed by the plasma concen-
tration versus time AUC. The frequency of nau-
sea is decreased after a high-fat meal [24% 
(7/29) of fasted subjects and 14% (4/29) of fed 
subjects respectively].

Dapoxetine is extensively metabolized in the 
liver by multiple isozymes to multiple metabo-
lites, including desmethyldapoxetine, didesme-
thyldapoxetine and dapoxetine-n-oxide, which 
are eliminated primarily in the urine [Dresser  
et al. 2004; Modi et al. 2006]. Although dides-
methyldapoxetine is equipotent to the parent 
dapoxetine, its substantially lower plasma con-
centration, compared with dapoxetine, limits its 
pharmacological activity and it exerts little clini-
cal effect, except when dapoxetine is coadminis-
tered with cytochrome P450 3A4 (CYP3A4) or 
CYP2D6 inhibitors.

Animal studies
Animal studies using rat experimental models 
have demonstrated that acute treatment with 
oral, subcutaneous and intravenous dapoxetine 
inhibits ejaculation at doses as low as 1 mg/kg. 
Dapoxetine appears to inhibit the ejaculatory 
reflex at a supraspinal level with the lateral paragi-
gantocellular nucleus as a necessary brain struc-
ture for this effect [Clement et al. 2007].

Clement and colleagues reported the effects  
of intravenous dapoxetine on the emission and 
ejection phases of ejaculation using p-chloro-
amphetamine (PCA)-induced ejaculation as an 
experimental model of ejaculation in anesthe-
tized rats [Clement et al. 2006]. Intraseminal 
vesicle pressure and electromyograms of bul-
bospongiosus muscles were used as physiologi-
cal markers of the emission and ejection phases 
respectively. At all doses, dapoxetine signifi-
cantly reduced the proportion of rats displaying 
PCA-induced ejaculation in a dose-dependent 
manner, from 78% of rats with vehicle to 33%, 

Table 1. Pharmacokinetics of single doses of dapoxetine (30 mg, 60 mg) and effect of food on 
pharmacokinetics [Dresser et al. 2004, 2006b; Modi et al. 2006].

Dapoxetine 30 mg Dapoxetine 60 mg

Cmax (ng/ml) 297 349
Tmax (h) 1.01 1.27
Initial half life (h) 1.31 1.42
Terminal half life (h) 18.7 21.9
Effect of high-fat meal
Cmax (fasted) - 443
Cmax (high-fat meal) - 398
Tmax (h) (fasted) - 1.30
Tmax (h) (high-fat meal) - 1.83
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22% and 13% of rats following intravenous 
dapoxetine 1, 3 and 10 mg/kg, respectively. 
Dapoxetine significantly decreased the AUC of 
PCA-induced intraseminal vesicle pressure 
increases and bulbospongiosus muscle contrac-
tile bursts by 78% at all doses, by 91% following 
dapoxetine 1 and 10 mg/kg, and by 85% follow-
ing dapoxetine 3 mg/kg.

Using a different animal experimental model of 
the ejaculatory reflex in rats, Giuliano and col-
leagues measured the latency, amplitude and 
duration of pudendal motoneuron reflex dis-
charges (PMRDs) elicited by stimulation of the 
dorsal nerve of the penis before and after intrave-
nous injection of vehicle, dapoxetine or paroxe-
tine (1, 3 and 10 mg/kg) [Giuliano et al. 2007]. At 
the three doses of dapoxetine tested, the latency 
of PMRD following stimulation of the dorsal 
nerve of the penis was significantly increased and 
the amplitude and duration of PMRD decreased 
from baseline values. Acute intravenous paroxe-
tine appeared less effective than dapoxetine.

In a behavioural study of sexually experienced 
rats, Gengo and colleagues reported that treat-
ment with subcutaneous or oral dapoxetine sig-
nificantly delayed ejaculation compared with 
saline control (16 ± 4 min with subcutaneous 
administration versus 10 ± 1 min in saline con-
trols, p < 0.05) when administered 15 min, but 
not 60 or 180 min prior to exposure to receptive 
females [Gengo et al. 2006]. The greatest delay 
in ejaculatory latency was observed in animals 
with shorter baseline latencies and oral dapoxe-
tine did not affect the latency in rats with a base-
line latency longer than 10 min.

Clinical efficacy
The results of two phase II and five phase III tri-
als have been published [Buvat et al. 2009; 
Hellstrom et al. 2004, 2005; Kaufman et al. 
2009; McMahon et al. 2010; Pryor et al. 2006]. 
All were conducted prior to the development of 
the ISSM definition of lifelong PE and instead 
used DSM-IV criteria and a baseline IELT of 
less than 2 min on 75% of at least four sexual 
intercourse events as inclusion criteria.

Phase II trials. Dapoxetine dose-finding data 
have been derived from two multicentre phase II 
studies and used to determine the appropriate 
doses for phase III studies. Both studies used a 
randomized, placebo-controlled, double-blind, 

three-period, crossover study design and subjects 
with PE diagnosed according to DSM-IV criteria 
and a baseline IELT of less than 2 min on 75% of 
at least four sexual intercourse events. The study 
drug was administered 1–2 h prior to planned 
sexual intercourse and subjects were required to 
attempt intercourse at least twice a week. The 
primary outcome measure was the partner-oper-
ated stopwatch IELT.

In study 1, 128/157 randomized subjects com-
pleted the study [Hellstrom et al. 2005]. Subjects 
were randomized to receive dapoxetine 20 mg, 
dapoxetine 40 mg or placebo for 4 weeks with no 
washout period between treatment arms. Baseline 
IELT (mean baseline IELT = 1.34 min) was esti-
mated by patient recall. In study 2, 130/166 rand-
omized subjects completed the study [Hellstrom 
et al. 2004]. Subjects were randomized to receive 
dapoxetine 60 mg, dapoxetine 100 mg or placebo 
for 2 weeks, separated by a 3-day washout period. 
Baseline IELT (mean baseline IELT = 1.01 min) 
was measured by partner-operated stopwatch.

The intention-to-treat analysis of both studies 
demonstrated that all four doses of dapoxetine 
were effective, superior to placebo and increased 
IELT 2.0–3.2 fold over baseline in a dose-
dependent fashion (Table 2) [Hellstrom et al. 
2004, 2005]. The magnitude of effect of dapox-
etine 20 mg on IELT was small. The most com-
monly reported adverse events (AEs) were 
nausea, diarrhoea, headache, dizziness. The inci-
dence of most AEs appeared to be dose depend-
ent. The most common AE was nausea and 
occurred in 0.7%, 5.6% and 16.1% of subjects 
with placebo, dapoxetine 60 mg and dapoxetine 
100 mg respectively. Overall, dapoxetine 60 mg 
was better tolerated than dapoxetine 100 mg. 
Based on these results, doses of 30 mg and 60 
mg were chosen for further investigation in phase 
III efficacy and safety studies.

Phase III trials. The five randomized, placebo-
controlled, phase III clinical trials comprised two 
identically designed studies conducted in the 
USA [Pryor et al. 2006], an international study 
conducted in 16 countries in Europe, Argentina, 
Brazil, Canada, Israel, Mexico and South Africa 
[Buvat et al. 2009], a North American safety 
study [Kaufman et al. 2009] and an Australian 
and Asia-Pacific country study [McMahon et al. 
2010]. The treatment period ranged from 9 to 24 
weeks. Overall, 6081 men with a mean age of 40.6 
years (range 18–82 years) from 32 countries were 
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enrolled with 4232 (69.6%) subjects completing 
their study (Table 2). This is the largest efficacy 
and safety database for any agent intended to 
treat PE.

The DSM-IV-TR criteria and a baseline IELT of 
less than 2 min on 75% of at least four sexual 
intercourse events were used to enrol subjects in 
four of the five phase III studies [Buvat et al. 
2009; McMahon et al. 2010; Pryor et al. 2006]. 
Baseline average IELT was 0.9 min for subjects 
overall. However, 58% of subjects also met the 
ISSM criteria for lifelong PE [Porst et al. 2010]. 
Subjects reported having had PE for an average of 
15.1 years, with 64.9% of subjects classified by 
the investigator as having lifelong PE at screening. 
Demographic and baseline characteristics were 
similar across studies, allowing analysis of pooled 
phase III data.

Outcome measures included stopwatch IELT, the 
Premature Ejaculation Profile (PEP), a validated 
self-administered four-item tool that includes 
measures of perceived control over ejaculation, 
satisfaction with sexual intercourse, ejaculation-
related personal distress, ejaculation-related 
interpersonal difficulty [Patrick et al. 2009], and 
subject response to a multidimensional Clinical 
Global Impression of Change (CGIC) in PE 
question: ‘Compared to the start of the study, 
would you describe your premature ejaculation 
problem as much worse, worse, slightly worse, no 
change, slightly better, better, or much better?’

An analysis of pooled phase III data confirms that 
dapoxetine 30 and 60 mg increased IELT and 
improved patient-reported outcomes (PROs) of 
control, ejaculation-related distress, interpersonal 
distress and sexual satisfaction compared with 
placebo. Efficacy results were similar among each 
of the individual trials and for a pooled analysis, 
indicating that dapoxetine is consistently more 
efficacious than placebo regardless of a subject’s 
demographic characteristics.

Increases in mean average IELT (Table 2) were 
significantly greater with both doses of dapoxe-
tine versus placebo beginning with the first dose of 
study medication (dapoxetine 30 mg, 2.3 min; 
dapoxetine 60 mg, 2.7 min; placebo, 1.5 min; p < 
0.001 for both) and at all subsequent time points 
(all p < 0.001). By week 12, mean average IELT 
had increased to 3.1 and 3.6 min with dapoxetine 
30 and 60 mg respectively (versus 1.9 min with 
placebo; p < 0.001 for both; Table 2).

However, as IELT in subjects with PE is distrib-
uted in a positively skewed pattern, reporting 
IELTs as arithmetic means may overestimate the 
treatment response and the geometric mean IELT 
is more representative of the actual treatment 
effect [Waldinger et al. 2008]. Geometric mean 
average IELT increased from approximately 0.8 
min at baseline to 2.0 and 2.3 min with dapoxe-
tine 30 and 60 mg respectively (versus 1.3 min 
with placebo; p < 0.001 for both). Furthermore, 
as subjects have a broad range of baseline IELT 
values (0–120 s), reporting mean raw trial-end 
IELT may be misleading by incorrectly suggest-
ing all subjects respond to that extent. The trial-
end fold increase in geometric mean IELT 
compared with baseline is more representative of 
true treatment outcome and must be regarded as 
the contemporary universal standard for report-
ing IELT. Geometric mean IELT fold increases of 
2.5 and 3.0 were observed with dapoxetine 30 
and 60 mg respectively versus 1.6 for placebo (p < 
0.0001 for both, Table 2). Fold increases were 
greater among men with very short baseline IELT 
values, suggesting that dapoxetine may be a useful 
treatment option for men with severe forms of 
PE, including anteportal ejaculation. Subjects 
with baseline average IELTs of 0.5–1.0 min and 
up to 0.5 min showed fold increases of 2.4 and 
3.4, respectively with dapoxetine 30 mg, and 3.0 
and 4.3 with dapoxetine 60 mg compared with 
1.6 and 1.7, respectively, with placebo.

Dapoxetine phase III study design was limited by 
the use of DSM-IV-TR criteria and a baseline 
IELT of less than 2 min on 75% of at least four 
sexual intercourse attempts and enrolment of 
men with lifelong and acquired PE. The evidence-
based ISSM definition of lifelong PE had not 
been developed when the phase III clinical trial 
programme was developed [McMahon et al. 
2008]. Despite these limitations, the overall pop-
ulation appears reasonably representative of the 
ISSM definition of lifelong PE (64.9% had life-
long PE; 58% had an IELT of less than 1 min). In 
a post hoc analysis of five large randomized, dou-
ble-blind, placebo-controlled phase III dapoxe-
tine trials in the context of the new ISSM criteria, 
similar results were observed in men with IELTs 
up to 1 min and up to 0.5 min at baseline 
[McMahon and Porst, 2011]. Progressively 
greater fold increases were observed with decreas-
ing baseline average IELTs. Subjects with base-
line average IELTs of 1.5–2 min, 1–1.5 min, 
0.5–1 min and less than 0.5 min showed geomet-
ric mean fold increases of 1.5, 1.6, 1.6 and 1.7, 
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respectively, with placebo treatment; 2.2, 2.3, 2.4 
and 3.4, respectively, with dapoxetine 30 mg; and 
2.6, 2.5, 3.0 and 4.3 with dapoxetine 60 mg. This 
post hoc analysis is limited by retrospective appli-
cation of the ISSM definition of lifelong PE to 
previously conducted intervention studies which 
employed differing inclusion/exclusion criteria 
and study endpoints. However, the attempt to 
approximate data from studies enrolling a hetero-
geneous population of lifelong and acquired PE 
to the ISSM definition of lifelong PE is somewhat 
balanced by the recently published post hoc analy-
sis of dapoxetine phase III baseline and treatment 
outcome data suggesting that there are substan-
tial similarities in baseline IELT, PROs and 
response to dapoxetine between both PE sub 
populations [Porst et al. 2010].

Overall, subjects reported significant improve-
ments in all PEP items with dapoxetine (p ≤ 0.001 
versus placebo for all) and the results were similar 
for men with IELT values of less than 1 min at 
baseline [McMahon et al. 2011]. ‘Good’ or ‘very 
good’ control over ejaculation was reported by less 
than 1% across groups at baseline and increased 
among the overall population (26.2% with dapox-
etine 30 mg and 30.2% with dapoxetine 60 mg 
versus 11.2% with placebo; p < 0.001 for both) 
and among men with IELT values of less than 
1 min at baseline (19.7% with dapoxetine 30 mg 
and 26.0% with dapoxetine 60 mg versus 7.2% 
with placebo; p < 0.001 for both) at 12 weeks (p < 
0.001 for both; Table 2) [McMahon and Porst, 
2011]. Similarly, ‘good’ or ‘very good’ satisfaction 
with sexual intercourse was reported by approxi-
mately 15.0% of men across groups at baseline 
and increased among the overall population 
(37.9% with dapoxetine 30 mg and 42.8% with 
dapoxetine 60 mg versus 24.4% with placebo; p < 
0.001 for both) and among men with IELT values 
of less than 1 min at baseline (32.9% with dapox-
etine 30 mg and 40.0% with dapoxetine 60 mg 
versus 32.9% with placebo; p < 0.001 for both) at 
12 weeks (p < 0.001 for both; Table 2).

While approximately 70% of subjects across 
groups reported ‘quite a bit’ or ‘extremely’ for 
their level of ejaculation-related personal distress 
at baseline, by week 12 this decreased to 28.2% 
and 22.2% with dapoxetine 30 and 60 mg, respec-
tively, versus 41.9% with placebo (p < 0.001 for 
both; Table 2), and to 34.9% and 28.8% with 
dapoxetine 30 and 60 mg, respectively, among 
men with IELT values of less than 1 min at base-
line who fulfil new ISSM criteria (versus 50.7% 

with placebo, p < 0.001) [McMahon and Porst, 
2011].

Approximately one-third of subjects reported 
‘quite a bit’ or ‘extremely’ for their level of ejacu-
lation-related interpersonal difficulty at baseline. 
By week 12, this decreased among the overall 
population to 16.0% and 12.3% with dapoxetine 
30 and 60 mg, respectively (versus 23.8% with 
placebo, p < 0.001) and to 17.7% and 13.9% with 
dapoxetine 30 and 60 mg, respectively, among 
men with IELT values of less than 1 min at base-
line (versus 28.2% with placebo, p < 0.001) (p < 
0.001 for both; Table 2). Significantly more men 
receiving dapoxetine 30 or 60 mg reported that 
their PE was at least ‘better’ at week 12 (30.7% 
and 38.3%, respectively, among the overall popu-
lation and 25.2% and 34.9% for men with IELT 
values <1 min at baseline respectively) compared 
with placebo (13.9% and 9.4% among the overall 
population and for men with IELT values <1 min 
at baseline, respectively; p ≤ 0.05 for all) 
[McMahon and Porst, 2011].

A significantly greater percentage of subjects 
reported that their PE was ‘better’ or ‘much bet-
ter’ at week 12 with dapoxetine 30 (30.7%) and 
60 mg (38.3%) than with placebo (13.9%; p < 
0.001 for both). Similarly, 62.1% and 71.7% of 
subjects reported that their PE was at least 
‘slightly better’ at week 12 with dapoxetine 30 
and 60 mg, respectively, compared with 36.0% 
with placebo (p < 0.001 for both).

Several studies have reported that the effects of 
PE on the partner are integral to understanding 
the impact of PE on the man and on the sexual 
relationship [Byers and Grenier, 2003; McMahon, 
2008; Metz and Pryor, 2000; Symonds et al. 
2003]. If PE is to be regarded as a disorder that 
affects both subjects and their partners, partner 
PROs must be regarded as important measures in 
determining PE severity and treatment outcomes. 
Female partners reported their perception of the 
man’s control over ejaculation and CGIC, their 
own satisfaction with sexual intercourse, interper-
sonal difficulty and personal distress. A signifi-
cantly greater percentage of female partners 
reported that the man’s control over ejaculation 
was ‘good’ or ‘very good’ with dapoxetine 30 mg 
(26.7%) and 60 mg (34.3%) versus placebo at 
week 12 (11.9%; p < 0.0001 for both). Similarly, 
a significantly greater percentage of female part-
ners reported that the man’s PE was at least ‘bet-
ter’ with dapoxetine 30 mg (27.5%) and 60 mg 
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(35.7%) versus placebo (9.0%; p < 0.001 for 
both). A greater percentage of female partners 
reported that their own satisfaction with sexual 
intercourse was ‘good’ or ‘very good’ with dapox-
etine 30 mg (37.5%) and 60 mg (44.7%) versus 
placebo (24.0%; p < 0.001 for both). Finally, 
there were significant decreases in both ejacula-
tion-related personal distress and interpersonal 
difficulty in female partners of men treated with 
dapoxetine 30 and 60 mg versus placebo (p < 
0.001 for both) [Buvat et al. 2009].

Postmarketing/pharmacovigilance trials. Despite  
regulatory approval in multiple markets, only one 
independent postmarketing study has been pub-
lished [Pastore et al. 2012]. In an open-label flexi-
ble dose trial of dapoxetine in 19 men with lifelong 
PE and an arithmetic mean baseline IELT, of less 
than 1 min, 12 weeks of treatment with dapoxetine 
30 and 60 mg was associated with a 5.4- and 5.9-
fold increase in arithmetic mean IELT, respectively 
[Pastore et al. 2012]. First-dose nausea, which pro-
gressively attenuated and disappeared by study 
end, was experienced by 12.5% and 28.5% of sub-
jects on dapoxetine 30 and 60 mg respectively.

Safety and tolerability
Across trials, dapoxetine 30 and 60 mg were well 
tolerated with a low incidence of severe AEs. 
More than 50% of all phase III AEs were reported 
at the first follow-up visit after 4 weeks of 
treatment and typically included gastrointestinal 
and central nervous system symptoms. The 
most frequently reported AEs were nausea, 
diarrhoea, headache, dizziness, insomnia, som-
nolence, fatigue and nasopharyngitis (Table 3). 
Unlike other SSRIs used to treat depression, 

which has been associated with high incidences 
of sexual dysfunction [Lane, 1997; Montejo et al. 
2001], dapoxetine was associated with low rates 
of sexual dysfunction. The most common AE in 
this category was ED (placebo, 1.6%; dapoxetine 
30 mg as needed, 2.3%; dapoxetine 60 mg as 
needed, 2.6%; dapoxetine 60 mg daily, 1.2%). 
AEs were dose dependent and generally coin-
cided with the pharmacokinetic profile of dapox-
etine, occurring at the approximate time of peak 
serum concentrations (~1.3 h) and lasting for 
approximately 1.5 h. Most AEs were mild to 
moderate in severity, and few subjects across 
groups reported severe (~3%) or serious (≤1%) 
AEs. AEs led to the discontinuation of placebo, 
dapoxetine 30 mg as needed, dapoxetine 60 mg 
as needed and dapoxetine 60 mg daily in 1.0%, 
3.5%, 8.8% and 10.0% of subjects, respectively.

Cardiovascular safety
The cardiovascular assessment of dapoxetine 
was conducted throughout all stages of drug 
development, with findings from preclinical 
safety pharmacology studies, phase I clinical 
pharmacology studies investigating the effect of 
dapoxetine on QT/corrected QT (QTc) intervals 
in healthy men, and phase III, randomized, pla-
cebo-controlled studies evaluating the safety 
(and efficacy) of the drug [Kowey et al. 2011]. 
Preclinical safety pharmacology studies did not 
suggest an adverse electrophysiologic or hemo-
dynamic effect with concentrations of dapoxe-
tine up to twofold greater than recommended 
doses. Phase I clinical pharmacology studies 
demonstrated that dapoxetine did not prolong 
the QT/QTc interval and had neither clinically 
significant electrocardiographic effects nor 

Table 3. Treatment-emergent adverse events occurring in at least 2% of subjects in pooled phase III data 
[Buvat et al. 2009; Kaufman et al. 2009; McMahon et al. 2010; Pryor et al. 2006].

Adverse event 
n (%)

Placebo  
(n = 1857)

Dapoxetine 30 
mg as needed 
(n = 1616)

Dapoxetine 60 
mg as needed 
(n = 2106)

Dapoxetine 
60 mg daily  
(n = 502)

Total 
dapoxetine  
(n = 4224)

Nausea 41 (2.2) 178 (11.0) 467 (22.2) 86 (17.1) 731 (17.3)
Dizziness 40 (2.2) 94 (5.8) 230 (10.9) 75 (14.9) 399 (9.4)
Headache 89 (4.8) 91 (5.6) 185 (8.8) 56 (11.2) 332 (7.9)
Diarrhoea 32 (1.7) 56 (3.5) 145 (6.9) 47 (9.4) 248 (5.9)
Somnolence 10 (0.5) 50 (3.1) 98 (4.7) 18 (3.6) 166 (3.9)
Fatigue 23 (1.2) 32 (2.0) 86 (4.1) 46 (9.2) 164 (3.9)
Insomnia 28 (1.5) 34 (2.1) 83 (3.9) 44 (8.8) 161 (3.8)
Nasopharyngitis 43 (2.3) 51 (3.2) 61 (2.9) 17 (3.4) 129 (3.1)
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evidence of delayed repolarization or conduction 
effects, with dosing up to fourfold greater than 
the maximum recommended dosage [Modi et al. 
2009]. Phase III clinical studies of dapoxetine in 
men with PE indicated that dapoxetine was gen-
erally safe and well tolerated with the dosing 
regimens used (30 mg and 60 mg as required) 
[Buvat et al. 2009; Kaufman et al. 2009; 
McMahon et al. 2010, 2011; Pryor et al. 2006; 
Shabsigh et al. 2008].

Special attention was given to cardiovascular-
related safety issues since syncope has been 
reported with marketed SSRIs and there were 
five cases of vasovagal syncope during dapoxetine 
phase I studies [Modi et al. 2009]. Events of syn-
cope were reported during the clinical develop-
ment programme, with the majority occurring 
during study visits (on site) on day 1 following 
administration of the first dose when various 
procedures (e.g. orthostatic manoeuvres, veni-
punctures) were performed, suggesting that the 
procedures contributed to the incidence of syn-
cope. Across all five trials, syncope (including loss 
of consciousness) occurred in 0.05%, 0.06% and 
0.23% of subjects on placebo, dapoxetine 30 mg 
and dapoxetine 60 mg, respectively. Syncope was 
not associated with symptomatic or sustained 
tachyarrhythmia during Holter electrocardio-
gram (ECG) monitoring in 3353 subjects [Buvat 
et al. 2009; Kaufman et al. 2009; McMahon et al. 
2010, 2011]. The incidence of Holter-detected 
nonsustained ventricular tachycardia was similar 
between dapoxetine-treated subjects and those 
who received placebo, suggesting that dapoxetine 
is not arrhythmogenic and that tachyarrhythmia 
is thus unlikely to be the underlying mechanism 
responsible for syncope seen in the dapoxetine 
clinical programme. There was a statistically 
nonsignificant increase in the number of single 
ventricular and supraventricular ectopic beats in 
the dapoxetine groups, but this finding is not 
considered clinically meaningful given the gen-
erally benign nature of ventricular ectopic beats 
occurring on their own in the absence of struc-
tural heart disease [Ng, 2006]. Syncope appeared 
to be vasovagal in nature and generally occurred 
within 3 h of dosing. Syncope was more common 
with the first dose of dapoxetine, occurring in 
0.19% of subjects with the first dose of dapox-
etine versus 0.08% with a subsequent dose. 
Syncope occurred more frequently when dapox-
etine was administered on site (0.31%) versus 
off site (0.08%), which may relate to on-site 
study-related procedures such as venipuncture or 

orthostatic manoeuvres that are known to be 
associated with syncope. This was consistent with 
previous reports showing that these and similar 
factors contribute to or trigger vasovagal syncope. 
Findings of the dapoxetine development pro-
gramme demonstrate that dapoxetine is associ-
ated with vasovagal-mediated (neurocardiogenic) 
syncope. No other associated significant cardio-
vascular AEs were identified.

Neurocognitive safety
Studies of SSRIs in patients with major psychiat-
ric disorders, for example depression or obsessive 
compulsive disorder, suggest that SSRIs are 
potentially associated with certain safety risks, 
including neurocognitive AEs such as anxiety, 
hypomania, akathisia and changes in mood 
[Coupland et al. 1996; Khan et al. 2003; Tamam 
and Ozpoyraz, 2002; Zajecka et al. 1997]. 
Systematic analysis of randomized, controlled 
studies suggested a small increase in the risk of 
suicidal ideation or suicide attempts in youth 
[Khan et al. 2003] but not in adults [Khan et al. 
2003; Mann et al. 2006]. However, these SSRI 
safety risks have not been previously evaluated in 
men with PE. In the North American safety study 
[Kaufman et al. 2009] and the International Study 
[Buvat et al. 2009], SSRI-related neurocognitive 
side effects such as changes in mood, anxiety, 
akathisia or suicidality or sexual dysfunction 
were evaluated using a range of validated outcome 
measures including the Beck Depression Inventory 
II, the Montgomery-Asberg Depression Rating 
Scale, the Hamilton Anxiety Scale, the Barnes 
Akathisia Rating Scale and the International 
Index of Erectile Function. Dapoxetine had no 
effect on mood and was not associated with anxi-
ety, akathisia or suicidality.

Withdrawal syndrome
Chronic SSRI treatment for psychiatric condi-
tions is known to predispose patients to with-
drawal symptoms if medication is suspended 
abruptly [Zajecka et al. 1991, 1997]. The SSRI 
withdrawal syndrome is characterized by dizzi-
ness, headache, nausea, vomiting and diarrhoea 
and occasionally agitation, impaired concentra-
tion, vivid dreams, depersonalization, irritability 
and suicidal ideation [Black et al. 2000; Ditto, 
2003]. The risk of dapoxetine withdrawal syn-
drome was assessed with the Discontinuation-
Emergent Signs and Symptoms (DESS) checklist 
following a 1-week withdrawal period during 
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which subjects were re-randomized to either con-
tinue treatment with on-demand dapoxetine, daily 
dapoxetine or placebo, or to switch from dapoxe-
tine to placebo. The DESS comprises 43 possible 
withdrawal signs and symptoms, each rated and 
scored as new, old and worse, unchanged or 
improved or absent. There was a low incidence of 
SSRI withdrawal syndrome across treatment 
groups that was similar among patients who con-
tinued to take dapoxetine or placebo and those 
who switched to placebo during a 1-week with-
drawal period. In the International Study, the 
incidence of discontinuation syndrome was 3.0%, 
1.1% and 1.3% for those continuing to take 
dapoxetine 30 mg, 60 mg as needed and placebo 
respectively, and 3.3% for those who switched 
from dapoxetine 60 mg as needed to placebo 
[Buvat et al. 2009]. No subjects switching from 
dapoxetine 30 mg as needed to placebo in this 
study showed evidence of the discontinuation syn-
drome. Dapoxetine is the only SSRI for which 
these symptoms have been systematically evalu-
ated in a PE population. The lack of chronic sero-
tonergic stimulation with on-demand dapoxetine 
precludes serotonin receptor desensitization and 
the downregulation of postsynaptic serotonin 
receptors that typically occurs with chronic SSRI 
use, so that on-demand dosing for PE may mini-
mize the risk of withdrawal symptoms [Waldinger, 
2007].

Drug interactions
No drug–drug interactions associated with dapox-
etine have been reported. Coadministration of 
dapoxetine with ethanol did not produce signifi-
cant changes in dapoxetine pharmacokinetics 
[Modi et al. 2007]. Mean peak plasma concentra-
tions of dapoxetine, its metabolites and ethanol 
did not significantly change with coadministration 
and there were no clinically significant changes in 
ECGs, clinical laboratory results, physical exami-
nation and no serious AEs. Dapoxetine pharma-
cokinetics were similar with administration of 
dapoxetine alone and coadministration of tadalafil 
or sildenafil; the three treatments demonstrated 
comparable plasma concentration profiles for 
dapoxetine [Dresser et al. 2006a]. Dapoxetine 
absorption was rapid, and was not affected  
by coadministration of tadalafil or sildenafil. 
Following the peak (i.e. Cmax), dapoxetine elimi-
nation was rapid and biphasic with all three treat-
ments, with an initial half life of 1.5–1.6 h and a 
terminal half life of 14.8–17.1 h. Plasma dapoxe-
tine concentrations were less than 5% of Cmax by 

24 h. Dapoxetine AUCinf remained unchanged 
when tadalafil was administered concomitantly; 
concomitant administration of sildenafil increased 
the dapoxetine AUCinf by 22%. However, this was 
not regarded as clinically important as dapoxetine 
pharmacokinetics were similar. Dapoxetine had 
no clinically important effects on the pharma-
cokinetics or orthostatic profile of the adrenergic 
α-antagonist tamsulosin in men on a stable tam-
sulosin regimen [Modi et al. 2008].

Coadministered potent CYP2D6 (desipramine, 
fluoxetine) or CYP3A4 (ketoconazole) inhibitors 
may increase dapoxetine exposure by up to two-
fold. Coadministration of dapoxetine and potent 
CYP3A4 such as ketoconazole is contraindi-
cated. Caution should be exercised in coadminis-
tration of dapoxetine and moderate CYP3A4 
inhibitors and potent CYP2D6 inhibitors such as 
fluoxetine. Doses up to 240 mg, fourfold the rec-
ommended maximum dose, were administered 
to healthy volunteers in the phase I studies and 
no unexpected AEs were observed

Dosage and administration
The recommended starting dose for all patients 
is 30 mg, taken as needed approximately 1–3 h 
prior to sexual activity. The maximum recom-
mended dosing frequency is once every 24 h. If 
the effect of 30 mg is insufficient and the side 
effects are acceptable, the dose may be increased 
to the maximum recommended dose of 60 mg.

Regulatory status
Dapoxetine was originally developed by Eli Lilly 
and Company as an antidepressant. The patent 
was sold to Johnson & Johnson in December 
2003. In 2004, a New Drug Application (NDA) 
for dapoxetine was submitted to the FDA by the 
ALZA Corporation, a division of Johnson & 
Johnson, for the treatment of PE. The FDA 
issued a ‘not-approvable’ letter for dapoxetine  
in October 2005, requiring additional clinical 
efficacy and safety data. Following completion  
of three additional efficacy/safety studies, an 
expanded dossier of safety and efficacy data was 
submitted to health authorities and dapoxetine 
received approval in Sweden, Finland, Austria, 
Portugal, Germany, Italy, Spain, Mexico, South 
Korea and New Zealand in 2009/2010. Approval 
is anticipated in other European countries. 
Approval for dapoxetine has been granted by the 
Australian Therapeutic Goods Administration 
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(TGA) but the drug has yet to be launched. In 
addition, filings for approval have been submit-
ted in several other countries. Dapoxetine is not 
approved in the USA where phase III study 
continues.

The place of dapoxetine in the 
treatment of premature ejaculation
Men complaining of PE should be evaluated with 
a detailed medical and sexual history, a physical 
examination and appropriate investigations to 
establish the true presenting complaint, and iden-
tify obvious biological causes such as ED or geni-
tal/lower urinary tract infection [Althof et al. 
2010; Jannini et al. 2011]. The multivariate evi-
dence-based ISSM definition of lifelong PE pro-
vides the clinician with a discriminating diagnostic 
tool and should form the basis for the office diag-
nosis of lifelong PE [McMahon et al. 2008]. 
Recent data suggest that men with acquired PE 
have similar IELTs and report similar levels of 
ejaculatory control and distress, suggest the pos-
sibility of a single unifying definition of PE [Porst 
et al. 2010].

The dapoxetine phase II and III study enrolment 
criteria may result in a subject population who are 
not totally representative of men who actively seek 
treatment for PE. The use of the authority-based 
and not evidence-based DSM-IV-TR and baseline 
IELT of less than 2 min as dapoxetine phase II 
and III study inclusion criteria is likely to be 

associated with a high false-positive diagnosis of 
PE [Waldinger et al. 2005b]. This potential for 
errors in the diagnosis of PE was demonstrated in 
two recent observational studies in which PE was 
diagnosed solely by the application of the DSM-
IV-TR definition [Giuliano et al. 2007; Patrick 
et al. 2005]. In one study, the IELT range extended 
from 0 to almost 28 min in DSM-IV-TR diag-
nosed PE, with 48% of subjects having an IELT in 
excess of 2 min. In addition, several studies sug-
gest that 80–90% of men seeking treatment for 
lifelong PE ejaculate within 1 min [McMahon, 
2002; Waldinger et al. 1998a; Waldinger et al. 
2007]. These data form the basis for the opera-
tionalization of IELT in the ISSM definition of 
lifelong PE to ‘less than about one minute’ 
[McMahon et al. 2008]. However, in 58% of phase 
III subjects who met the ISSM criteria for lifelong 
PE, IELT fold increases were superior to and 
PRO/CGIC score equivalent to the entire study 
population, suggesting that the flawed inclusion 
criteria did not affect the study conclusions.

Effective pharmacological treatment of PE has 
previously been limited to daily off-label treat-
ment with paroxetine 10–40 mg, clomipramine 
12.5–50 mg, sertraline 50–200 mg, fluoxetine 
20–40 mg and citalopram 20–40 mg (Table 4) 
[McMahon et al. 2004]. Following acute on-
demand administration of a SSRI, increased syn-
aptic 5-HT neurotransmission is downregulated 
by presynaptic autoreceptors to prevent over-
stimulation of postsynaptic 5-HT2C receptors. 

Table 4. Comparison of fold increases in intravaginal ejaculation latency time (IELT) with meta-analysis data 
for daily paroxetine, sertraline, fluoxetine, clompipramine [Waldinger et al. 2004] and phase III data for on-
demand dapoxetine [Buvat et al. 2009; Kaufman et al. 2009; McMahon et al. 2010; Pryor et al. 2006].

Drug Regulatory approval  
for PE

Dose Mean fold 
increase in IELT

SSRI antidepressants  
 Paroxetine Yes* 10–40 mg/day 8.8
 Sertraline No 25–200 mg/day 4.1
 Fluoxetine No 5–20 mg/day 3.9
 Serotonergic tricyclic antidepressant 
 Clomipramine No 25–50 mg/day 4.6
 Dapoxetine Yes† 30–60 mg 1–3 h prior to 

intercourse
2.5–3.0

 Placebo – – 1.4

*Mexico.
†See text for full details of regulatory approval.
IELT, intravaginal ejaculation latency time; SSRI, selective serotonin reuptake inhibitor.
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However, during chronic daily SSRI administra-
tion, a series of synaptic adaptive processes 
which may include presynaptic autoreceptor 
desensitization, greatly enhances synaptic 5-HT 
neurotransmission [Waldinger et al. 1998b]. As 
such, daily dosing of off-label antidepressant 
SSRIs is likely to be associated with more ejacu-
latory delay than on-demand dapoxetine, 
although well designed controlled head-to-head 
comparator studies have not been conducted. A 
meta-analysis of published efficacy data suggests 
that paroxetine exerts the strongest ejaculation 
delay, increasing IELT approximately 8.8-fold 
over baseline [Waldinger, 2003]. Whilst daily 
dosing of off-label antidepressant SSRIs is an 
effective treatment for men with anteportal or 
severe PE with very short IELTs, the higher fold 
increases of dapoxetine in this patient popula-
tion suggest that dapoxetine is also a viable 
treatment option (Figure 3). There are currently 
no published data which identify a meaningful 
and clinically significant threshold response to 
treatment. The point at which the IELT fold 
increase achieved by intervention is associated 
with a significant reduction in personal distress 
probably represents a measure of intervention 
success. These data are currently not available 
but the author’s anecdotal impression, derived 
from treatment of patients, suggests that a three- 
to fourfold increase in IELT, as seen with dapox-
etine, represents the threshold of intervention 
success. Similarly, there are no current data to 
suggest that fold increases above this threshold 
are associated with higher levels of patient 
satisfaction.

Dapoxetine can be used in men with either life-
long or acquired PE. Treatment should be initi-
ated at a dose of 30 mg and titrated to a maximum 
dose of 60 mg based upon response and tolera-
bility. In men with acquired PE and comorbid 
ED, dapoxetine can be coprescribed with a phos-
phodiesterase type-5 inhibitor drug.

The criteria for the ideal PE drug remain contro-
versial. However, the author is of the opinion 
that many men may prefer the convenience of 
‘on-demand’ dosing of dapoxetine compared 
with daily dosing. Men who infrequently engage 
in sexual intercourse may prefer on-demand 
treatment, whilst men in established relation-
ships may prefer the convenience of daily medi-
cation. Well designed preference trials will 
provide additional detailed insight into the role 
of on-demand dosing.

As any branch of medicine evolves, many drugs 
are routinely used ‘off label’ but may be regarded 
as part of standard care for a condition. Although 
off-label drug use is common, it is often not sup-
ported by strong evidence [Radley et al. 2006]. 
Although the methodology of the initial off-label 
daily SSRI treatment studies was poor, later 
double-blind and placebo-controlled studies of 
relatively small study populations (<100 sub-
jects) confirmed their efficacy [Atmaca et al. 
2002; Goodman, 1980; Kara et al. 1996; 
McMahon, 1998; Waldinger, 2003; Waldinger 
et al. 1994]. However, few studies included 
control over ejaculation and PE-related distress 
or bother as enrolment criteria or used validated 
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patient-reported outcome instruments to evalu-
ate these parameters. Furthermore, reporting of 
treatment-related AEs has been inconsistent 
across these trials. Currently, dapoxetine has the 
largest efficacy and safety database for use in 
men with PE, and it is the only agent for which 
SSRI class-related effects have been studied in a 
PE population. Unlike dapoxetine, most off-
label SSRI drugs have not been specifically eval-
uated for known class-related safety effects, 
including potential for withdrawal effects, treat-
ment-emergent suicidality, and effects on mood 
and affect in men with PE. These studies fail to 
provide the same robust level of efficacy and 
safety evidence found in the dapoxetine phase 
III study populations of over 6000 subjects. 
Although regulatory approval is not always syn-
onymous with superior treatment outcomes, it 
does assure prescribers that expert and regula-
tory peer review has demonstrated drug efficacy 
and safety.

Conclusions
Dapoxetine is an effective, safe and well tolerated 
on-demand treatment for PE and, in the opinion 
of the author, is likely to fulfil the treatment 
needs of most patients. Although daily off-label 
antidepressant SSRIs are effective treatments for 
PE, supportive studies are limited by small study 
populations, infrequent use of PROs of control, 
distress and satisfaction as outcome measures 
and inconsistent reporting of known SSRI class-
related safety effects. Currently, dapoxetine has 
the largest efficacy and safety database for use in 
men with PE, and it is the only agent for which 
SSRI class-related effects have been studied in a 
PE population.
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