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Abstract
The arrival of Pfizer’s blue pill Sildenafil in 1998 brought a great relief both to patient and physician signalling the start of a
great era of medical therapy in sexual medicine. Since then the sexual medicine experts have been prescribing sildenafil in
erectile dysfunction with acceptable minor adverse events. But the use of sildenafil in premature ejaculation (PE) is still
debated. 2018 being the 20th anniversary of sildenafil, we have compiled interesting facts about the role of sildenafil in PE
from various original articles, systematic reviews, meta-analyses, economic brochures and sexual medicine committee
guidelines. The major issues in most of these studies were the heterogeneity in the definition of PE and estimating the exact
ejaculatory latency time. This perspective article highlights the positive role of sildenafil in the management of PE (even
without ED) with acceptable adverse events. Now that we have a standardised definition of PE from International Society of
Sexual Medicine (ISSM) and a psychogenic component in PE definition, more randomised placebo-controlled studies are
required to further establish its role.

Discovery and evolution of Sildenafil
(Viagra®)

Sildenafil (Viagra®; Pfizer, New York, USA) was Pfizer’s
blockbuster wonder drug as “blue pill” for erectile dys-
function (ED) which sold like hot cakes soon after its
release. Although it was initially being tested in cardiac
trials as a phosphodiesterase type 5 inhibitor (PDE5-I), the
discovery that sildenafil could lead to a penile erection was
a serendipity, which was noticed by the nurses when they
saw men with embarrassment lying on their abdomen to
hide their penile erections.

Viagra® was first launched in April 1998 in the United
States of America (USA), soon after the Food and Drug
Administration (FDA) granted approval, and is now widely
available all over the globe [1]. More than $400 million
worth of Viagra® was sold in its first quarter on the USA
market. By May 8, 1998 (1 month after the launch), more
than 300,000 total prescriptions were written for Viagra [2].

“Hard Sell—The Evolution of A Viagra Salesman”, a
book by Jamie Reidy published in 2005 gave an
insider look at the pharmaceutical industry from a former
salesman of Viagra, discusses how the drug was marketed
and the tactics used to persuade the doctors he visited to
prescribe the drug. “Love & Other Drugs” is a 2010
American erotic romantic comedy—drama film based on
this book.

Pfizer’s Viagra has continued to earn worldwide revenue
of more than 1 billion US dollars every year [3]. Pfizer’s
patents on Viagra expired outside the USA in 2012; in
the USA they are set to expire in 2020. The FDA has
approved 15 drug manufacturers to market generic sildenafil
in the USA as of 2018, and 7 of these companies are
based in India. This is likely to lead to dramatic price
reductions [4].

The Debate

20 years since its inception in 1998, we all know the
established results of sildenafil in the management of ED,
but is there a role for sildenafil in premature ejaculation
(PE)? What is the current evidence that we have?

Before that, we need to know the updated definition of
PE as there is so much variability in the definition across
different societies.
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Definition of PE

International Society of Sexual Medicine (ISSM) convened
a second Ad Hoc Committee for the Definition of PE in
Bangalore, India in April 2013 and came up with the first
evidence based definition for PE [5].

PE (lifelong and acquired) is a male sexual dysfunction
characterised by the following:

● Ejaculation that always or nearly always occurs prior to
or within about one minute of vaginal penetration
(lifelong PE) or a clinically significant and bothersome
reduction in latency time, often to about 3 min or less
(acquired PE).

● The inability to delay ejaculation on all or nearly all
vaginal penetrations.

● Negative personal consequences, such as distress,
bother, frustration and/or the avoidance of sexual
intimacy.

Rationale for using Sildenafil in PE

There are three stages in ejaculation: emission, ejection and
orgasm. Emission involves contraction of seminal vesicles
(SV) and prostate, with expulsion of semen into the pos-
terior urethra and is mediated by sympathetic nerves (T10–
L2). Ejection is mediated by somatic nerves (S2–4) and
involves pulsatile contractions of the bulbocavernosus and
pelvic floor muscles along with relaxation of the external
urinary sphincter [6].

Central nervous system (CNS): Medial preoptic area
(MPOA) is involved in ejaculation [7]. The neuro-
transmitters such as serotonin and nitric oxide (NO) are
involved in ejaculation [8]. NO has a central effect, mostly
in the MPOA, in promoting penile erection, and it may
inhibit seminal emission. PDE5 has been expressed in the
CNS, and PDE5-Is can cross the blood–brain barrier into
the brain. Experimental administration of sildenafil intra-
thecally in rats increases NO and cGMP in the MPOA [9].
A decrease of sympathetic tone by increased NO activity in
the MPOA is related to inhibition of ejaculation.

Peripheral NS: Similar to NO-cGMP and NO-cyclic
adenosine monophosphate (cAMP) signalling pathways that
are involved in relaxation of corporal smooth muscles in
corpus cavernosum, they might also relax the smooth
muscles in VD, SVs, prostate and urethra causing delay in
emission [10].

There are several mechanisms [11, 12] to explain the
effectiveness of sildenafil (PDE5-Is) for treatment of PE:

● Centrally, through the nitric oxide/cyclic guanosine
monophosphate pathway.

● Peripherally by causing relaxation of smooth muscle in
the vas deferens, SV, prostate, and urethra and inhibition
of adrenergic transmission.

● Locally by inducing peripheral analgesia.
● Prolongation of the duration of erection.

Ückert et al. [13] examined the effects of selective PDE-I
on both spontaneous and electrically induced phasic con-
tractions of isolated human SV smooth muscle. Mean
maximum inhibition of SV contraction to electrical stimulus
was determined as −89.6% with rolipram (PDE4-I),
−61.3% with sildenafil (PDE5-I), −62% with vardenafil
(PDE5-I) and −46% with vinpocetine (PDE1-I). The fre-
quency of the spontaneous contractions was reduced by
50% in the presence of 2 µM rolipram, 5 µM sildenafil or
vardenafil, and 8 µM vinpocetine. This study provided more
impetus for further research to establish the role of PDE5-I
in PE.

Various other studies [14, 15] have confirmed the inhi-
bition of SV contraction by sildenafil in human and animal
models.

McMahon et al. [16] stressed upon reduced performance
anxiety because of better erections and down-regulation of
the erectile threshold to a lower level of arousal so that
increased levels of arousal are required to achieve the eja-
culation threshold have also been suggested as potential
mechanisms.

Current evidence on the role of Sildenafil in PE

ISSM, in its quick reference guide to PE (version 2015)
[17], does not mention sildenafil in the list of recommended
pharmacological treatments for PE. Dapoxetine is the only
selective serotonin receptor inhibitor (SSRI) approved for
on-demand treatment of PE in European countries and
elsewhere, but not in the USA [18]. Other drugs such as
paroxetine (SSRI), sertraline (SSRI), clomipramine and
tramadol continue to be used as off-label medications in PE
[19]. The numerous precautions and adverse events asso-
ciated with long-term SSRIs have made many to re-consider
the use of PDE5-I in PE [20].

The American Urological Association (AUA) clinical
guidelines on PE which was first published in 2004 and last
reviewed in 2010, does not list PDE5-I in its table showing
medical therapy options for the treatment of PE [21].

Based on several open label studies, the latest European
Association of Urology (EAU) 2018 guidelines [18] has a
“strong” recommendation for the use of sildenafil (PDE5-I)
alone or in combination with other therapies in patients with
PE (without ED).

The controversial role of PDE5-I in the treatment of PE
was debated in 2011 by Jannini et al. [22] with four other
experts in this field. The report concluded that PDE5-Is are
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the first choice in patients with comorbid ED and PE (where
one may be secondary to the other), well-designed studies
on the possible use of PDE5-Is in PE patients without ED
are still limited.

A well-designed, randomised, double-blind, placebo-
controlled study by McMahon et al. [16] in 2005 compared
sildenafil to placebo in PE. Among the 144 patients (pla-
cebo= 71, sildenafil= 73) aged 18–65 years, the change in
intravaginal ejaculatory latency time (IELT) and vibrotactile
stimulation ELT were higher in sildenafil group, but did not
reach statistical significance. However, patients who took
sildenafil reported significantly increased ejaculatory con-
trol (1.8 ± 0.3 vs. 1.5 ± 0.3), increased ejaculatory con-
fidence (2.2 ± 0.2 vs. 1.9 ± 0.2), and improved overall
sexual satisfaction scores (3.1 ± 0.2 vs. 2.8 ± 02) on the
index of PE questionnaire, and had a decreased post-
ejaculatory erectile refractory time (3.2 ± 0.7 vs. 6.4 ± 0.7
min).

Multicentric study [23] by Wang and Ralph in
2007 showed that sildenafil 50 mg was very effective and
had much higher efficacy than paroxetine 20 mg and
squeeze technique in 108 patients. At 3 and 6 months, there
was significant improvement in IELT and intercourse
satisfactory score (ISS) with sildenafil.

A single-centre, single-blind, placebo-controlled clinical
trial by Gameel et al. [24] conducted on 150 patients who
had PE for >1 year showed that all four on-demand drugs
(tramadol 50 mg, sildenafil 50 mg, paroxetine 20 mg and
topical lidocaine gel 2.5%) improved IELT values over
placebo. Tramadol was associated with significantly longer
IELT values, whilst sildenafil-induced significantly better
sexual satisfaction than the other drugs.

The effects of three individual PDE5-Is (placebo, var-
denafil 10 mg, sildenafil 50 mg or tadalafil 20 mg) in PE
were assessed by Gökçe et al. [25] in a double-blind study
design in 80 patients (20 in each group). The study con-
cluded that median duration of vibratory stimulation (ELT)
of subjects was 48.5 s in placebo groups, 53.5 s for silde-
nafil, 70 s for tadalafil and 82.5 s for vardenafil. Compared
with the placebo group, ELT was significantly longer only
in subjects receiving vardenafil.

In the 2013 Global Online Sexuality Survey (GOSS) on
PDE5-I utilisation among English speakers in USA [26]
revealed that recreational users diagnosed with PE (as
evaluated by the Premature Ejaculation Diagnostic Tool
[PEDT]) reported the effect of PDE5-Is as “excellent” in
30.5%, “very good” in 36.1%, “good” in 25%, “weak” in
5.6% and “none” in 2.8%. Sildenafil was the most com-
monly used PDE5-I when either bought through a pre-
scription receipt or ordered online.

There has been a recent shift in the treatment paradigm to
combined therapy in PE. Two meta-analyses [27, 28]
showed that combined therapy (PDE5-I and SSRI) was

better than PDE5-I alone, SSRI alone or placebo in PE. But
an another meta-analysis [29] showed that the combined
treatment of PDE5-I and SSRI although more efficacious,
had more side effects. PDE5-I was significantly more
effective than a placebo or SSRI for treating PE. A rando-
mised placebo-controlled trial on 150 patients by Abu El-
Hamd et al. [30] concluded that the combined dapoxetine
with sildenafil therapy could significantly improve PE
patients without ED as compared to paroxetine alone or
dapoxetine alone or sildenafil alone with tolerated adverse
effects.

A recent 2017 systematic review and meta-analysis of 15
RCTs by Martyn-St. James et al. [31] on PDE5-I for PE
concluded that PDE5-Is are significantly more effective
than placebo, and PDE5-Is combined with an SSRI are
significantly more effective than SSRIs alone at increasing
IELT and improving other effectiveness outcomes. There
was heterogeneity across RCTs, as the methodological
quality of majority of RCTs in this meta-analysis was
unclear.

There is significant heterogeneity in most of the study
design in PE and the same has been highlighted in Table 1.

Safety profile of Sildenafil

A systematic review and meta-analysis by Tsertsvadze et al.
[32] in 2009 on harms of sildenafil revealed that the rates of
serious adverse events and withdrawals because of adverse
events did not differ in sildenafil vs. placebo groups.

A multicentric study on long-term (4-year study period)
safety and effectiveness of sildenafil in men with ED by
McMurray et al. [33] involving 979 participants noted that
37 (3.8%) of the men had 1 or more adverse events that led
to changes in dosing or temporary or permanent dis-
continuation. Of the 47 events, headache and dyspepsia
were most common (n= 10 each), followed by rhinitis
(n= 6), flushing (n= 5), abnormal vision (n= 4), dizziness
(n= 3) and 1 report each of mild palpitations, moderate
tachycardia, diarrhoea, nausea, myalgia, hypertonia,
respiratory disorder, conjunctivitis and photophobia.

Sildenafil has a tenfold lower affinity for PDE6 compared
with PDE5 [34]. The potential effects of sildenafil-induced
vasodilation on the ocular circulation and sildenafil inhibi-
tion of PDE6 on the visual function have been intensively
studied during preclinical development and in clinical trials
conducted before and after sildenafil was approved for
marketing. Various reports [35, 36] on visual function stu-
dies suggest that sildenafil does not affect visual acuity,
visual fields, and contrast sensitivity. Minor, transient visual
symptoms, reported as blue tinge to vision, increased
brightness of lights, and blurry vision, have been reported
with sildenafil use and occur more frequently at higher
doses, particularly at the time of peak plasma levels [37].
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Dose modifications

Sildenafil is metabolised primarily by the cytochrome P450
enzyme 3A4, hence one must take into account the inter-
action between sildenafil and other drugs that are also
metabolized by 3A4, because enzymes that compete with
sildenafil for 3A4, especially those that are inhibitors of the
enzyme, could cause unwanted pharmacological effects
such as elevated and prolonged serum concentrations of
sildenafil [38].

Hence, start with lower doses of sildenafil in patients
who are on drugs that inhibit the CYP34A pathway (indi-
navir, atazanavir, ketoconazole, ritonavir, clarithromycin
and itraconazole). Start with higher doses of sildenafil in
patients who are on drugs which induce CYP3A4 and
enhance the breakdown of PDE5-Is (rifampin, pheno-
barbital, phenytoin and carbamazepine) [18].

Food for thought

The patient perceived PE could sometimes be an exag-
gerated complaint or unrealistic expectation of ejaculatory
time. In the Middle East, in the Global Online Sexuality
Survey (GOSS) [39], PE had an overwhelming prevalence
of 82.6%, despite an acceptable median IELT of 5 min.

A similar online survey of 610 men in the USA [40]
about PE revealed that 25%, 21% and 51% reported an
IELT of >10, 5–10 and < 5 min, and surprisingly 77%
expected more than 5 min of IELTs for a normal person.

There is a significant psychogenic component associated
with PE. Jannini et al. [22] pointed out that in some patients,
PE can be a conscious or unconscious “bed trick” to admit
to less humiliating PE caused by “enthusiasm”, than to ED.
Some even ejaculate early to hide the reduced rigidity of the
erection. So the possibility that other sexual dysfunction
issues co-exist with PE should always be thoroughly
evaluated.

Considering the psychogenic component in the definition
of PE, there is significant need to evaluate placebo effect in
all studies pertaining to management of PE. Hence it is
wiser to design placebo-controlled studies when assessing
the effect of PDE5-Is on PE.

The only well-designed randomised study supporting the
role of PDE5-I in PE was by McMahon et al. [16] in 2005,
but the author himself in his systematic review [41] of 14
published studies in 2006 opined against the use of PDE5-I
in PE alone.

Special considerations for observational studies and
clinical trials in PE has been highlighted in the recent 2017
article [42] “Standards for clinical trials in male and female
sexual dysfunction: III. Unique aspects of clinical trials in
male sexual dysfunction”. It is time we embrace the strictTa
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uniform criteria across the globe for all clinical trials in PE.
The guidelines mention that measured IELT must be con-
sidered a standard primary study end-point in PE trials. The
stopwatch measurement of IELT is the most accepted as it is
considered to be “objective”. But practically speaking is it
really possible to clock an event accurately with a stop-
watch in such an overexcited state while performing sexual
intercourse? If stopwatch used, would it not increase the
anxiety among couples already anxious about the PE?
Future devices which are more convenient involving less
attention of the couple during sexual intercourse should be
made available. Recently there has been movement away
from IELT to just ELT in the interest of eliminating the
heterosexual bias.

Conclusion

The evaluation and treatment of PE is complex, and
guidelines for such management have recently evolved.
Now that we have an evidence based definition for PE from
ISSM and standards in sexual dysfunction clinical trials, it’s
time we start reporting randomised controlled trials using
the CONSORT statement. More convenient methods of
reporting IELT should be devised to avoid reporting bias.
EAU 2018 guidelines has a “strong” recommendation for
the use of sildenafil (PDE5-I) alone or in combination with
other therapies in patients with PE (without ED), although
AUA and ISSM still do not recommend PDE5-I alone in PE
(without ED).
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