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Abstract: Topical anesthetics are one of the first line therapeutical options for men with premature
ejaculation (PE). Real-life PE management often involves a range of interventions including systemic
drug treatments (such as off-label and on-label selective serotonin reuptake inhibitors (SSRIs), tricyclic
antidepressants, phosphodiesterase-5 inhibitors (PDE5Is)), topical anesthetic creams and sprays,
and behavioral approaches. Among them, on-demand dapoxetine and lidocaine/prilocaine spray
formulations are the only approved treatment options for lifelong PE. The earliest strategy to treat PE
was based on the use of topical anesthetic agents. The rationale behind the use of anesthetics is that
by reducing the glans penis sensitivity, the spinal and cerebral input of sexual arousal impulses may
also be reduced. Oral SSRI proved to be effective to treat PE, but their high rate of side effects limit
treatment adherence and both short and long term follow up data are lacking. Conversely, topical
anesthetics have proved to increase ejaculatory latency, control, and sexual satisfaction in couple
affected by PE with limited rates of adverse events. In this context, we aimed to perform a narrative
review to summarize the most recent findings regarding the use of topical treatments for PE.
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1. Introduction

Among sexual dysfunctions, premature ejaculation (PE) is one of the most commonly reported
symptoms in everyday clinical practice. PE pathophysiology and treatment efficacy are characterized by
an unfolding history of contrasting hypotheses and arguable debates [1–3]. In this context, the European
Association of Urology (EAU) Guidelines endorses the first Evidence-Based definition of PE, developed
by the International Society for Sexual Medicine (ISSM). According to such definition, PE is a sexual
dysfunction characterized by; (i) ejaculation that always, or nearly always, occurs before, or within,
about one minute of vaginal penetration (lifelong PE) or a clinically significant and bothersome
reduction in latency time, often to about three minutes or less (acquired PE); (ii) the inability to delay
ejaculation on all or nearly all vaginal penetrations; and (iii) this condition determines negative personal
consequences, such as distress, bother, frustration, and/or the avoidance of sexual intimacy [1,4,5].
Over the last two decades, compelling evidence has accumulated regarding the pathophysiology of PE.
As a matter of fact, positron emission tomography and functional magnetic resonance imaging studies
have allowed a greater understanding of the involvement of neurotransmitters in sexual arousal and
ejaculation, which contributed to improve the overall knowledge of ejaculatory disorders and orgasmic
dysfunctions pathophysiology [6,7]. The increasing amount of novel evidence prompted urologists
to stop considering PE as a mere psychogenic condition, and to acknowledge its possible different
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interconnected etiologies, i.e., organic, iatrogenic and psychogenic [6,8]. In this regard, selective
serotonin reuptake inhibitors (SSRI) have been extensively investigated over the past decades and
proved to be efficacious in increasing overall intravaginal ejaculation latency time (IELT) and control
over ejaculation in men suffering from both, life-long and acquired PE [8–10]. However, patients
commonly report SSRI-related side effects, which limits compliance and predisposes to treatment
discontinuation in the long term [11].

In the light of these findings, topical anesthetic agents have regained popularity as a viable
alternative to oral treatments [1,12]. For many years, the rationale behind the off-label prescription
of topical anesthetic agents for PE was to raise the local sensitivity threshold in men who were
presumed to be hypersensitive [13]. In fact, penile hypersensitivity has been considered one of the
main pathologic mechanism of PE. However, the link between penile hypersensitivity and PE lacks a
definitive conclusion. Xin et al. in a case-control study suggested that PE patients had hypersensitivity
in the glans penis and penile shaft [13]. However, other investigations did not show a correlation
between penile sensitivity and PE [14–16]. More recently, Guo et al. showed that patients with lifelong
PE had a hypersensitivity profile in terms of peripheral sensory thresholds [17]. Penile hypersensitivity
appeared to be a factor contributing to short intravaginal ejaculation latencies in lifelong PE men.
Although evidence regarding penile hypersensitivity is mixed, few reports have proposed selective
dorsal neurectomy as a potential treatment option for PE, due to the reduction in sensory input that
are likely to attenuate central sexual arousal in men with PE [18]. Liu et al. in a group of Chinese men,
showed that the dorsal penile nerve branches of patients with lifelong PE were more and thicker than
those without lifelong PE, and that selective dorsal neurectomy was effective in improving IELT and
ejaculatory control, with few postoperative complications [18].

In this specific context, the role of topical anesthetic agents in reducing penile sensitivity in men
with PE has emerged. In addition to this, more recent findings demonstrated how topical anesthetics
could lead to significant benefits for both male patients and their partners in terms of increased
ejaculatory latency, control, and sexual satisfaction [12,19]. This narrative review aims to discuss
topical therapies for PE with a specific focus on newly released compounds.

2. Materials and Methods

We performed a literature search for English-language original and review articles either published
or e-published up until January 2021 using Google and the National Library of Medicine’s PubMed
database. The mesh terms used for the search were: Premature ejaculation; topical treatment; anesthetic,
cream, spray. The retrieved articles were gathered and examined. Reference lists of retrieved articles
as well as relevant review articles were also studied.

The exclusion criteria were as follows: (1) Editor letters and single case report; (2) non-English
language publications; (3) studies with insufficient or unconfirmed information; and, (4) studies not
involving PE patients. The evidence acquisition is presented according to PRISMA diagram (Figure 1).
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3. Results

3.1. Topical Anesthetics for PE

A limited number of pharmacological therapies are currently approved for PE [12]. This has
led to the use of ‘off-label’ products such as local anesthetics in the everyday clinical practice [19].
When compared to PE treatments, topical agents are appealing since they are easy to use and can be
applied on-demand. Moreover, local anesthetic agents do not cause systemic side effects [12,19,20].
Conversely, a downside of the application of a desensitizing substance to the glans is the potential for
some degree of penile hypoesthesia. Furthermore, theoretically, the hypoesthesia might pass on to the
partner, making sexual intercourse more difficult and leading to even more serious consequences such
as erectile dysfunction [21].

3.2. Cream Formulations

The choice between oral therapy with SSRIs and topical anesthetics, either in cream or in spray
formulation, is a decision that should be made in conjunction with the patient. Most physicians
consider the use of topical therapy as a prudent first step for the treatment of PE, thanks to the favorable
risk/benefit ratio of these products. Patients with PE often complain of augmented sensory responses
to penile stimulation [16]. In support of this claim, the discovery of abnormal reflex pathways during
ejaculation has led to the conclusion that penile hypersensitivity and PE are truly interconnected [16].
In this framework, EMLA (eutectic mixture of lidocaine-prilocaine) is an off-label anesthetic cream
used for the treatment of both primary and acquired PE. In 1995, the first study on EMLA on
11 healthy men with PE showed encouraging results in delaying ejaculation [22]. Subsequently,
Atikeler et al. investigated the efficacy of this preparation in a larger cohort of patients, observing a
statistically significant increase in ejaculation time, which increased from around 1 min. to 6–8 min [23].
Additionally, they demonstrated that the optimal timing for EMLA application is 20 min before
sexual intercourse [23]. Busato et al. demonstrated a significant increase of mean IELT among men
using a lidocaine-prilocaine cream in comparison to placebo administration [24]. Similarly, Atan et al.
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compared the use of Sildenafil alone, Sildenafil plus EMLA and placebo confirming the superiority of
topical anesthetics in delaying ejaculation as compared to placebo [25]. A recent study conducted by
Gameel et al. compared the efficacy of Tramadol, Sildenafil, SSRI and a Lidocaine 2.5% anesthetic gel
for the treatment of PE. Lidocaine 2.5% gel confirmed its superiority in respect to the other treatment
regimens in increasing IELT (OR 5.23, p < 0.001) [26].

In conclusion, anesthetic creams have shown moderate efficacy for the treatment of primary and
acquired PE. However, these preparations carry the risks of sensibility reduction for both patients and
their partners, which may potentially lead to erectile dysfunction and skin irritation [27]. Additionally,
cream preparations for PE are used on-demand, which could result in loss of spontaneity and subsequent
loss of sexual arousal [28] causing treatment discontinuation and poor patient’s compliance.

3.3. Spray Formulations

3.3.1. Lidocaine-Only Spray

Lidocaine 9.6 % spray, marketed as ‘Studd 100’ or ‘Premjact’, has been available over-the-counter
for over 25 years in some countries and it has been employed as an off-label drug to delay ejaculation.

A recent study by Alghibary et al., analysed data from men with lifelong PE randomized to oral
dapoxetine 60 mg or topical lidocaine 10% spray for 12 weeks and then asked to switch to the other
treatment for another 12 weeks. Participants were evaluated using the Arabic Index for PE (AIPE) and
the Sexual Health Inventory for Men (SHIM) questionnaire. Authors showed that both medications
significantly increased both IELT and AIPE scores when compared with baseline evaluation, but the
results were shown to be significantly better with topical lidocaine with respect to oral dapoxetine [28].

3.3.2. Prilocaine–Lidocaine Spray

TEMPE (topical eutectic mixture for premature ejaculation) is a proprietary formulation of
lidocaine and prilocaine in a metered-dose aerosol delivery system specifically designed for use in PE.
The system delivers 7.5 mg lidocaine base plus 2.5 mg prilocaine base per actuation. The mixture is
alcohol-free, which limits the chance of stinging on application. Despite being oil-free, the mixture
forms a clear, slightly oily, odorless solution that remains adherent to the application site and may
be wiped off with a damp cloth if necessary, without the stringent need to apply a condom [29].
The metered-dose spray delivery system allows the desensitizing agents to be deposited in the form of
a dose-controlled, concentrated film on the glans penis, which can then penetrate the glans within
5–10 min of its application [29]. The eutectic mixture penetrates intact keratinized skin more slowly
and is therefore not likely to anesthetize the penis shaft or the hands [29]. In the first open-label
pilot study, 11 patients recorded their IELT at baseline and on five subsequent encounters after the
application of TEMPE 15 min before sexual intercourse [29]. The average IELT increased from 1 min
24 s to 11 min 21 s (p = 0.008), which represents an average eight-fold increase. In addition, 8 out of
11 patients and 7 out of 11 partners rated their sexual satisfaction as either ‘better’ or ‘much better’. In a
more recently published phase 2, placebo-controlled trial, 54 patients using the prilocaine–lidocaine
spray were able to prolong their IELT from a baseline of 1.0 min to 4.9 min [30]. The treatment was also
well tolerated, with only 3 (12%) patients experiencing hypoesthesia and one patient experiencing
loss of erection. None of the adverse events resulted in treatment discontinuation. The spray was
also well tolerated by female partners, with only few experiencing a mild genital burning sensation
during intercourse. Two double-blind placebo-controlled multi-centre phase 3 clinical trials have
been completed thereafter [31,32], including over 550 PE patients assessed with the IELT and two
questionnaires [index of premature ejaculation (IPE) and the premature ejaculation profile (PEP). IELT
changes were mirrored in all domains of the IPE and PEP questionnaire as well as in the PEP domain
scores from partners [31,33]. There was little or no evidence of systemic side effects, but only minimal
desensitization of the genitalia in either patient or partner [31,33].
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3.4. Fortacin™

For decades topical anesthetic agents have been used as off-label treatments for PE, with the specific
aim of raising the threshold of local sensitivity in people who were thought to be hypersensitive [16].
More recently, Fortacin™was officially approved for use in the European Union in 2013 and finally
launched in the United Kingdom in November 2016 for the treatment of men with primary PE [34].
Fortacin is a metered-dose aerosol spray and contains purely base (uncharged) forms of the local
anesthetics lidocaine 150 mg/mL and prilocaine 50 mg/mL, with no excipients, except the spray
propellant (norflurane) [34]. An original prescription information leaflet suggests using the compound
as follows: One dose, namely three sprays, to be applied on the glans penis at least five minutes before
sexual attempts [34]. Prost et al. found that Fortacin™ increased ejaculatory latency, control, and sexual
satisfaction in men with primary PE, demonstrating the significant benefits for both patients and their
partners when using the drug [20]. Likewise, other groups confirmed the above mentioned findings
making local anesthetics a viable alternative for lifelong and acquired PE [13,15,29]. Recently, the results
from an expert panel discussion on the management of PE reported that most patients perceive PE
as a bother rather than a disease, and that on-demand treatment options and the topical route of
administration are mostly preferred [35].

This formulation has been reported to optimize the penetration through the glans surface leading
to a rapid reduction in penile sensitivity (within 5 min)—namely termed desensitization—without
adversely affecting the actual sensation of ejaculation. Moreover, Fortacin™ administration might be
“personalized” in clinical practice in order to obtain a further patient-oriented treatment.

3.5. Combination of Oral and Local Treatment for PE

Only few reports have investigated the efficacy and tolerability of a combination therapy of SSRI
and topical anesthetics. Metin et al. [36] investigated the effect of on-demand fluoxetine 20 mg taken
about 4 h before sexual intercourse, followed by 3 months of combination therapy of fluoxetine plus
lidocaine ointment (applied 30 min prior to sexual activity) in 46 men with PE. Authors reported
that PE grade and IELT improved with combination treatment and that 86.9% of patients reported a
total significant and moderate improvement in PE rate. In another small trial fluoxetine 20 mg/day
followed by fluoxetine 40 mg/day was compared to the outcome of a combination therapy of fluoxetine
20 mg/day plus local lidocaine for 2 months [25]. Patients under combination therapy showed higher
rates of PE improvement compared to those in monotherapy.

Only a limited number of studies investigated the efficacy of combination therapy of local
anesthetics and phosphodiesterase type 5 inhibitors (PDE5i) for PE. Atan et al. assessed the effect of
combination therapy with sildenafil and EMLA-cream vs. monotherapy and placebo in 84 men with
PE. They found that combination treatment had a higher efficacy (86.4%) compared to placebo (40%)
and to either monotherapy (sildenafil 50 mg: 55%; EMLA: 77.3%) [20]. In another study, including
78 men with primary PE, the efficacy of lidocaine spray 10 g/100 mL, tadalafil 5 mg daily and tadalafil
5 mg daily plus lidocaine spray was investigated over 3 months [37]. Mean IELT and satisfaction scores
were significantly higher in patients with combination therapy than those of patients on monotherapy
at 3 months.

4. Discussion

Despite being one of the most commonly reported sexual dysfunctions, which treatment is
adequate and efficacious for PE remains controversial [38,39]. SSRI represented the cornerstone for PE
treatment over the last few decades and dapoxetin, a short-acting SSRI, has been the only officially
approved oral drug for PE in Europe and many countries worldwide. Nevertheless, SSRI treatment is
associated with high rates of treatment discontinuation at both short and long-term follow up [9,12,40].
Commonly reported reasons for discontinuation are efficacy below expectations, costs, side effects and
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loss of interest in sexual activity [40]. In light of this issues, topical anesthetic agents have regained
importance as possible alternatives to oral treatments.

When compared to systemic therapy, topical anesthetic compounds offer various advantages
such as lack of systemic side effects and limited number of local reactions. However, depending
on the formulation, they may require a latency time between application and maximum effect.
Furthermore, they should either to be used with a condom, washed-off or wiped-off before intercourse,
which could have an effect on spontaneity during sex (Table 1). Local anesthetic cream formulations
(lidocaine-prilocaine and dyclonine-alprostadil) require application 5–20 min beforehand and the
potential use of a condom, whereas spray formulations (lidocaine–prilocaine, TEMPE) have to be
applied 5–15 min in advance [21]. The new dose-metered lidocaine-prilocaine spray (Fortacin) has
gained increasing popularity among PE-affected couples, especially because of its unique galenic
preparation, which renders its handling effortless and customer friendly. In addition to this, several
studies have proved the clinical efficacy of lidocaine-prilocaine spray in terms of IELT improvement,
ejaculatory control, sexual satisfaction, and distress [19]. Physicians should always bear in mind
that the pathophysiology of PE is multifactorial, with an interlink between psychogenic, organic
and neurobiological factors. Consequently, it is likely that the most efficacious treatment of PE is
multifactorial as well.

Table 1. Summary of advantages/disadvantages of topical treatment for PE.

Type of Treatment Advantages Disadvantages

Cream formulations
EMLA

• Significant increase in ejaculation
time compared to placebo

• Additive effect when used in
combination therapy

• Risk for sensibility reduction
for both partners and skin
irritation with subsequent
loss of sexual desire and
erectile dysfunction

• Condom use is advised with
cream formulations

Spray formulations

Prilocaine–Lidocaine Spray
FortacinTM

• Increase ejaculatory latency,
control, and sexual satisfaction in
men with primary PE

• Metered-dose aerosol delivery
system allows for
dose-controlled action

• Not likely to anesthetize the penis
shaft or the hands

• Condom use is not necessary

• Mild hypoesthesia and
genital burning

• Rare cases of
erectile dysfunction

5. Conclusions

Topical anesthetics proved to be safe and effective as a treatment option for men with PE of various
types. Patients treatment compliance is higher than that for oral medications. The new dose-metered
lidocaine-prilocaine spray has shown promising results for the treatment of lifelong PE in terms
of efficacy, and because of its unique galenic preparation, its handling is easy and patient friendly.
Combination therapy of local anesthetics and oral medications seems to be superior than monotherapy
alone, but data is still scarce to support its systematic use.
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