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Premature ejaculation (PE) is a frequent male sexual complaint that is medi-Abstract
ated mainly by disturbances of serotonergic neurotransmission and certain seroto-
nin (5-HT) receptors and, to a lesser extent, oxytocinergic neurotransmission in
the CNS.

The current Diagnostic Manual of Mental Disorders (fourth edition, revised
text) [DSM-IV-TR] definition of PE has a low positive predictive value and is
inadequate for clinical, epidemiological and drug treatment research. Categorisa-
tion of PE into four well defined syndromes has recently been proposed for the
pending DSM (fifth edition) definition of PE.

Over the last decade, an increasing number of studies of drug treatment of PE
have been published. A meta-analysis of those studies, conducted in accordance
with current standards of evidence-based medicine, demonstrated similar effica-
cies for daily treatment with the serotonergic antidepressants paroxetine hemihy-
drate, clomipramine, sertraline and fluoxetine, with paroxetine (hydrochloride)
hemihydrate exerting the strongest effect on ejaculation. On the basis of funda-
mental insights into serotonergic neurotransmission, it has been suggested that on-
demand selective serotonin reuptake inhibitor (SSRI) treatment will not lead to
similarly impressive delays in ejaculation as has been observed with daily SSRI
treatment. Indeed, some on-demand studies with SSRIs and studies with the new
SSRI dapoxetine have shown a weak ejaculation-delaying effect after 1–2 hours
of drug intake. Apart from daily treatment with SSRIs, PE can be delayed by on-
demand use of topical anaesthetics and tramadol. Treatment with phosphodiester-
ase type 5 inhibitors should not be prescribed to men with PE with normal erectile
function, but may be used if PE is accompanied by erectile difficulties. There is no
scientific support for treatment of PE with intracavernous injection of vasoactive
drugs.

Animal studies have shown that strong immediate ejaculation delay may be
induced by administration of a combination of an SSRI with a serotonin 5-HT1A
receptor antagonist. The combination of an SSRI and any other compound that
immediately and potently raises serotonin neurotransmission and/or use of oxyto-
cin receptor antagonists may form the basis for the development of new on-
demand and/or daily drugs for the treatment of PE.

In this article the latest proposal for a new Diag- 1. Definition of Premature
nostic Manual of Mental Disorders (fifth edition) Ejaculation (PE)
[DSM-V] and International Classification of Diseas-
es (11th edition) [ICD-11] definition of premature Variability of ejaculatory time and PE is a com-
ejaculation (PE) is outlined. In addition, the current mon and normal phenomenon among men.[1,2] How-
evidence-based knowledge of drug treatment and ever, when the ejaculatory time is consistently and
underlying neuropsychopharmacology of PE is objectively short at every coitus, the early ejacula-
presented. tions may be due to neurobiological, medical and/or

© 2007 Adis Data Information BV. All rights reserved. Drugs 2007; 67 (4)



Premature Ejaculation 549

psychological pathology.[1,2] Throughout the previ- ric Association, PE is defined as a “persistent or
ous century and up to the present day, PE has been recurrent ejaculation with minimal sexual stimula-
the focus of various and sometimes highly contrast- tion before, on, or shortly after penetration and
ing theories, approaches and treatments among phy- before the person wishes it. The clinician must take
sicians and sexologists.[3,4] Both medical and psy- into account factors that affect duration of the ex-
chological treatments have been described; howev- citement phase, such as age, novelty of the sexual
er, most have not been supported by evidence-based partner or situation, and recent frequency of sexual
research.[3,4] activity”.[6] By this definition, PE can only be diag-

At the core of the seemingly everlasting debate to nosed when “the disturbance causes marked distress
find a consensus on its definition are the different or interpersonal difficulty”.[6] According to the ICD
meanings of the term ‘premature ejaculation’ itself. (10th edition) [ICD-10], which is issued by the
In order to integrate both neurobiological and psy- WHO, PE is defined as “the inability to delay ejacu-
chological approaches into a new definition of PE, lation sufficiently to enjoy lovemaking, which is
Waldinger and Schweitzer[2] recently emphasised manifested by either an occurrence of ejaculation
the relevance of distinguishing PE as a ‘complaint’ before or very soon after the beginning of inter-
versus PE as a ‘syndrome’. PE as a complaint may course (if a time limit is required: before or within
belong to the normal variation of ejaculatory per- 15 seconds of the beginning of intercourse) or ejacu-
formance in a certain number of men, but may also lation occurs in the absence of sufficient erection to
be the manifestation of medically or psychologically make intercourse possible”.[7]

determined pathological ejaculatory performance. Interestingly, in contrast to the DSM-IV-TR defi-
This distinction has consequences for treatment. For

nition, the ICD-10 definition uses a cut-off point for
example, men who report having PE but only occa-

the ejaculation time of 15 seconds, but does not
sionally should be diagnosed as ‘natural variable

provide literature on which this quantification is
PE’.[2] When PE is consistently present from the first

based. Conversely, and in contrast to the ICD-10,
sexual encounter and occurs within seconds after

the DSM-IV-TR states that PE needs to cause
penetration, men should be diagnosed as having

marked distress and/or interpersonal difficulty
‘lifelong PE’. However, men who report having PE

before it can be classified as the sexual disorder PE.
but ejaculate after 5–10 minutes should be diag-

However, the distress and/or interpersonal difficulty
nosed as having ‘premature-like ejaculatory dys-

requirement for the diagnosis of PE is not based on
function’.[5] As psychological and/or relationship

evidence-based studies but on the subjective idea ofproblems may underlie the latter complaint, these
the DSM-IV Task Force that any mental disorder inmen should not be treated with ejaculation-delaying
the DSM should cause distress and/or interpersonaldrugs but with counselling, psycho-education and
difficulty.[1]

sometimes psychotherapy.[5] On the other hand, men
It should be noted that both the DSM-IV-TR andwho have lifelong PE and consistently have very

ICD-10 definitions of PE are based on authority-short ejaculation times, usually within 30–60
based opinions and not on the findings of wellseconds, should be treated with medication.
controlled clinical and epidemiological studies.[1]

Recently, it has been shown that the DSM-IV-TR1.1 Diagnostic Manual of Mental Disorders
definition of PE has a low positive predictive value(Fourth Edition, Revised Text) and
when used as a diagnostic test.[1] This low positiveInternational Classification of Diseases (10th
predictive value is most likely to be related to theEdition) Definitions of PE
absence in the DSM-IV-TR definition of a quanti-
fied cut-off point for the intravaginal ejaculationCurrently, there are two official definitions of
latency time (IELT), which is the time betweenPE. In the DSM (fourth edition, revised text) [DSM-

IV-TR], which is issued by the American Psychiat- vaginal intromission and intravaginal ejacula-

© 2007 Adis Data Information BV. All rights reserved. Drugs 2007; 67 (4)
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tion.[8,9] This means that according to the DSM-IV- Schweitzer[2] proposed the existence of a third PE
TR definition, men with long IELT values, for ex- syndrome, which has been called ‘natural variable
ample, 10–20 minutes, may be diagnosed as having PE’. In this form, PE is regarded as a normally
PE if they perceive themselves as having PE. The occurring phenomenon and sometimes an ejaculato-
existence of men who complain of PE despite hav- ry complaint. Both authors have suggested that the
ing normal and even long durations of IELT became high prevalence of PE of 20–40%, which has repeat-
evident in the study by Patrick et al.,[10] in which edly been found in population surveys, mainly re-
experienced clinicians diagnosed PE according to flects the high prevalence of PE ‘complaints’ of men
the DSM-IV-TR criteria of PE. Obviously, because with natural variable PE[2] and premature-like ejacu-
of the low positive predictive value of the DSM-IV- latory dysfunction.[5] It is likely that the prevalence
TR definition, a diagnosis of PE according to this of the two PE syndromes, lifelong and acquired PE,
definition hampers clinical practice and epidemio- which are the manifestations of underlying medical
logical and drug treatment research.[1,2] and/or psychological pathology, is much lower than

20–40%. Indeed, their prevalence is estimated to be
1.2 Proposal for New Definition of PE around 1–8%.[2] Based on epidemiological data,

Waldinger[5] also recently proposed the existence of
The current DSM-IV-TR definition of PE is a a fourth PE syndrome, which, again as noted in

descriptive definition that emphasises ‘complaints’ section 1, has been called ‘premature-like ejaculato-
of PE. Moreover, this definition is hampered by the ry dysfunction’. Men with this syndrome experience
use of terms that are not well defined and multi- and/or complain of PE while having objective long
interpretable. IELT durations of 5–20 minutes[5] (table I).

Recently, a new proposal for the pending DSM
(fifth edition) and ICD (11th edition) definitions of

1.3 Lifelong PE, Acquired PE, NaturalPE has been put forward.[2,5] According to this pro-
Variable PE and Premature-Likeposal, PE should be classified according to a ‘syn-
Ejaculatory Dysfunctiondromal’ approach incorporating well controlled

clinical and epidemiological stopwatch studies.[2]

1.3.1 Lifelong PEPE as a clinical entity or a syndrome was described
In daily clinical practice it is not difficult to makefirst by Bernard Schapiro in 1943.[11] He distin-

the diagnosis of lifelong PE.[13,14] Lifelong PE is aguished types A and B that were later termed ‘life-
syndrome characterised by the cluster of the follow-long’ and ‘acquired’ PE by Godpodinoff.[12] Both
ing core symptoms:types have been mentioned but not further opera-

tionalised in the DSM-IV-TR definition of PE. Re- • ejaculation occurs too early at nearly every inter-
cently, as noted in section 1, Waldinger and course;

Table I. The four premature ejaculation (PE) syndromes as proposed for a new definition of PE

Variable Lifelong premature Acquired premature Natural variable premature Premature-like ejaculatory
ejaculation ejaculation ejaculation dysfunction

IELT Very short IELT (Very) short IELT Normal IELT Normal or long IELT
(<1–1.5 min) (<1.5–2 min) (3–8 min) (3–30 min)

Frequency Consistent (In)consistent Inconsistent (In)consistent

Aetiology Neurobiological and Medical and/or Normal variation of Psychological
genetic psychological ejaculatory performance

Treatment Medication, with or Medication and/or Psycho-education, Psychotherapy
without counselling psychotherapy reassurance

Prevalence Low (?) Low (?) High (?) High (?)

IELT = intravaginal ejaculation latency time; ? indicates that prevalence provided in this table is assumed but not known exactly because of
the lack of epidemiological research.
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• the problem occurs with (nearly) every woman; tion, may be diminished or lacking, but this is not
obligatory for the diagnosis;• it occurs from about the first sexual encounter

• episodes of diminished control of ejaculation areonwards;
associated with either a short or normal ejacula-• ejaculation occurs within 30–60 seconds in the
tion time, i.e. an ejaculation of <1.5 minutes.majority of individuals (80%) or between 1–2
Men with natural variable PE usually cope wellminutes (20%);

with their coincidental rapid ejaculations, but when• ejaculation remains rapid throughout life (70%)
seeking advice or information they need to regainand may become more rapid with aging (30%).
their confidence, which can be achieved by ther-Some men ejaculate during foreplay, before pen-
apists explaining to them that their complaint relatesetration or as soon as their penis touches the vagina
to situational problems and reversible factors.[2] Be-(ejaculatio ante portas). There are no indications
cause of the incidental nature of early ejaculations inthat lifelong PE can be cured, either by drug treat-
men with this form of PE, one should not a prioriment or psychotherapy. In other words, lifelong PE
treat these men with ejaculation-delaying drugs,is a chronic ejaculatory dysfunction.[15]

which have the potential to cause adverse effects.
1.3.2 Acquired PE

1.3.4 Premature-Like Ejaculatory DysfunctionAcquired PE has a different pattern. The com-
Men with premature-like ejaculatory dysfunctionplaint differs in relation to the underlying somatic or

experience or complain of PE despite the fact thatpsychological problem, and is characterised by the
their ejaculation time is within the normal range, i.e.following symptoms:
around 3–6 minutes, and may even be of very long• early ejaculation occurs at some point in a man’s
duration, i.e. between 5 and 20 minutes.[5] This typelife;
of PE should not be regarded as a symptom or• the man has usually had normal ejaculation ex-
manifestation of true medical pathology. Psycholog-periences before the start of complaints;
ical and/or relationship problems may underlie the• there is either a sudden or gradual onset.
complaint.[5] The syndrome is characterised by the• the dysfunction may be secondary to urological
following symptoms:dysfunction (e.g. erectile dysfunction or prosta-
• subjective perception of consistent or inconsis-titis),[16] thyroid dysfunction,[17] or psychological

tent rapid ejaculation during intercourse;or relationship problems;[18-20]

• preoccupation with an imagined early ejaculationIn contrast to lifelong PE, the acquired form of
or lack of control of ejaculation;PE can be cured by treatment of the underlying

• the actual IELT is in the normal range or maycause. A physical, blood and/or urine examination is
even be of longer duration (i.e. an ejaculation thatalways necessary.
occurs between 5 and 20 minutes);

1.3.3 Natural Variable PE • the ability to control ejaculation, i.e. to withhold
In natural variable PE, the ejaculation time is not ejaculation at the moment of imminent ejacula-

consistently rapid and the problem instead occurs tion, may be diminished or lacking, but this is not
coincidentally or situationally. This type of PE obligatory for the diagnosis;
should not be regarded as a symptom or manifesta- • the preoccupation is not better accounted for by
tion of true pathology, but rather as a normal varia- another mental disorder.
tion in sexual performance.[2] The syndrome is When seeking advice or information, men with
characterised by the following symptoms: premature-like ejaculatory dysfunction need to be
• early ejaculations are inconsistent and occur ir- informed by therapists that their actual ejaculation

regularly; time is within the normal range but that psychologi-
• the ability to control ejaculation, i.e. to withhold cal or relationship factors are likely to contribute to

ejaculation at the moment of imminent ejacula- their complaint. As a result of the psychological and
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relationship nature of the complaints, one should not 3.2 Systematic Review and Meta-Analysis
a priori treat these men with ejaculation-delaying

A systematic review and meta-analysis[23] re-drugs, which have the potential to cause adverse
vealed that since the first publication describingeffects. Counseling, psycho-education and/or psy-
drug treatment of PE in 1943,[11] there had been 79chotherapy should be considered as first-line treat-
publications on drug treatment, involving 3034 men,ment.
as at 2003.[23] These studies documented the use of
anaesthetic ointments, antipsychotics, monoamine2. Diagnosis of PE Syndromes
oxidase inhibitors, sympatholytic drugs, antibacteri-

Lifelong, acquired, natural variable PE and pre- als and other miscellaneous agents. Although some
mature-like ejaculatory dysfunction are recognis- studies of antipsychotics,[25-31] monoamine oxidase
able by taking a brief medical and sexual history inhibitors,[32,33] sympatholytic drugs[34-38] and other
with special attention to the duration of the ejacula- miscellaneous agents demonstrated their efficacy in
tion time and the course since the first sexual en- delaying ejaculation, the often disturbing and even
counter. In daily clinical practice, diagnosis of the dangerous adverse effects of these agents have ham-
four PE syndromes is not difficult and evaluation pered generalisation of their use.[39]

with questionnaires or the use of a stopwatch is not
Currently, daily use of selective serotonin

required.
reuptake inhibitors (SSRIs), on-demand use of the

Conversely, for drug treatment trials and epide- tricyclic antidepressant clomipramine and topical
miological research, stopwatch assessment and use of anaesthetics have become the most popular
questionnaires on satisfaction and quality of (sexu- treatments for PE.[39] Their use has been recognised
al) life are prerequisites.[21,22]

and supported by results from evidence-based stud-
ies.[23,40] The serotonergic antidepressants modify3. Drug Treatment
the course of PE by modulating the central ser-
otonergic system and the anaesthetics suppress the

3.1 Evidence-Based Drug sensitivity of the glans penis. A number of studies
Treatment Research have also reported efficacy for on-demand use of

phosphodiesterase type 5 (PDE-5) inhibitors butIn addition to using randomised, double-blind,
their role in the treatment of PE without erectilecontrolled study designs, studies of PE drug treat-
dysfunction is disputable.[41] Recently, a singlements should include a baseline and a drug treat-
study reported ejaculation-delaying effects of thement period in which the IELT is measured prospec-
on-demand use of tramadol.[42]

tively at each coitus using a stopwatch handled by
In general, there are two major strategies for thethe female partner.[21,23] The IELT is expressed in

medical treatment of PE: daily and on-demand.seconds or minutes and in cases where ejaculation
occurs outside the vagina (ejaculatio ante portas),

3.3 Daily Treatmentthe IELT is by definition equal to zero. As the IELT
distribution is positively skewed, IELT values

3.3.1 Clomipramineshould be logarithmically transformed and results
should be reported as geometric mean IELT or me- In 1973, Eaton[43] published the first report on the
dian IELT.[24] In addition, ejaculation delay should efficacy of clomipramine, the tricyclic antidepres-
be expressed as a percentage or fold increase from sant with the greatest effect on the serotonergic
baseline with 95% confidence intervals (CIs).[24] system, in the treatment of PE. Particularly in the
Adverse effects should be assessed using a validated 1970–80s, various studies demonstrated the efficacy
questionnaire. Moreover, adverse effects of on-de- of clomipramine in delaying ejaculation.[44-47] How-
mand treatment should be assessed on both the day ever, its use was not very popular in those years,
of drug intake and the following day. when it was still generally believed that genuine
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treatment of PE should consist of merely Outcome data from the few SSRI treatment studies
behavioural psychotherapy. Over the last decade, a published between 2003 and 2006 have little effect
number of studies have repeatedly confirmed that on the findings of the systematic review and meta-
daily treatment with clomipramine at dosages rang- analysis and, therefore, its conclusions are still valid
ing from 20 to 50 mg/day is efficacious in the now. One of the major findings was that the majority
treatment of PE.[48-52] of the studies were not conducted according to all

current standards of evidence-based research.
3.3.2 Selective Serotonin Reuptake Therefore, all 35 daily clomipramine and SSRI
Inhibitors (SSRIs) treatment studies were included in a meta-analysis
The introduction of SSRIs in psychiatry led to a and compared with a separate meta-analysis of eight

revolutionary change in the understanding and treat- studies that, in contrast, were conducted according
ment of PE. After the first publication in 1994[8] on to all current criteria of evidence-based research.
the efficacy of daily treatment with paroxetine (hy- The 8-study meta-analysis revealed a placebo effect
drochloride) hemihydrate, various studies con- of a geometric mean 1.4-fold increase in IELT (95%
firmed its strong ejaculation-delaying effects at CI 1.2, 1.7). Furthermore, it was demonstrated that
doses of 20–40 mg/day.[24,53-59] Moreover, it ap- the rank order of efficacy (geometric mean fold
peared that nearly all SSRIs, with the exception of increase in IELT) was: (i) paroxetine (hydrochlo-
fluvoxamine,[24,60] exerted a clinically relevant, ejac- ride) hemihydrate (8.8; 95% CI 5.9, 13.2); (ii)
ulation-delaying effect.[61-77] Currently, daily treat- clomipramine (4.6; 95% CI 3, 7.4); (iii) sertraline
ment with SSRIs or combined daily treatment with (4.1; 95% CI 2.6, 7); and (iv) fluoxetine (3.9; 95%
on-demand use has become the first-line treatment CI 3, 5.4). Thus, in general, daily SSRI treatment
of PE.[78] However, although daily use, particularly studies reported a 2.6–13.2 geometric mean fold
of paroxetine (hydrochloride) hemihydrate, ser- increase in IELT, depending on the type of SSRI.
traline and clomipramine and, to a lesser extent, The meta-analysis also demonstrated that open-label
fluoxetine and citalopram, has been shown to be and single-blind studies report exaggerated effects
very effective in delaying ejaculation, these drugs and that retrospective assessment of ejaculation time
have not been approved by the US FDA for the by a questionnaire or subjective report leads to far
treatment of PE. This has mainly been due to the greater variability in clinical outcomes.[23]

decision taken by pharmaceutical companies manu-
Daily SSRI treatment for PE can consist offacturing SSRIs not to market them as treatments of

paroxetine (hydrochloride) hemihydrate 20–40mg,PE because of concerns that focusing on an ejacula-
clomipramine 10–50mg, sertraline 50–100mg,tion-delaying effect of these drugs would highlight
fluoxetine 20–40mg or citalopram 20–40mg.[39]

their potent sexual adverse effects and thereby ham-
Ejaculation delay usually starts a few days after firstper marketing strategies for use of these agents for
intake. However, a clinically relevant effect occursdepressive disorders.[78]

only gradually after 1–3 weeks. In most cases, theAs the various studies on drug treatment of PE
delay continues for years, but sometimes may di-differed greatly in design and methodology, a sys-
minish after 6–12 months. The cause of thistematic review and meta-analysis appeared to be
tachyphylaxis with SSRIs has not yet been clarified.imperative to obtain an objective view of the evi-

Daily SSRI treatment is usually, but not always,dence to support their general use. Accordingly, in
effective in delaying ejaculation. The reason that2004, Waldinger et al.[23] published a systematic
SSRIs sometimes fail to delay ejaculation has notreview and meta-analysis of all PE drug treatment
yet been clarified. Patients should be informed aboutstudies published between 1943 and 2003. Of the 79
the short- and long-term adverse effects of SSRIs. Instudies identified, only 35 daily clomipramine and
the short term, fatigue, yawning, mild nausea, looseSSRI treatment studies conducted between 1973 and

2003 were considered suitable for meta-analysis.[23] stools or perspiration may occur. These adverse

© 2007 Adis Data Information BV. All rights reserved. Drugs 2007; 67 (4)



554 Waldinger

effects are usually mild, start in the first 1–2 weeks cause at that time generic SSRIs were not available
of treatment and most often gradually disappear on the market. However, generic SSRIs are now
within 2–3 weeks. Although a head-to-head compar- frequently prescribed. A generic drug and its corre-
ative study has not yet been performed, drug-treat- sponding brand-name drug are supposed to be inter-
ment studies seem to indicate that in contrast to the changeable in accordance with the criterion of ‘es-
adverse effects of SSRIs experienced by depressed sential similarity’, which requires that the generic
patients, diminished libido and erectile dysfunction drug has the same amount and type of active princi-
are reported less frequently by healthy non-de- pal, the same route of administration and the same
pressed men with lifelong PE. Waldinger and therapeutic effectiveness as the original drug, as
Schweitzer[2,3] have hypothesised that this may re- demonstrated by bioequivalence studies. However,
late to increased oxytocin release in men with life- the bioequivalence and therapeutic effectiveness of
long PE. Obviously, further controlled research to brand-name and generic drugs are not necessarily
confirm and elucidate this phenomenon is needed. the same.[85] In a review of the few publications

comparing the bioequivalence and efficacy ofA rather rare adverse effect of SSRIs is the risk of
brand-name and generic psychoactive drugs, it wasbleeding.[79] Clinicians should caution patients about
shown that there are differences between genericcombining SSRIs with aspirin (acetylsalicylic acid)
drugs and brand-name drugs that had not been notedor NSAIDs as this may further increase the risk of
in the original bioequivalence studies.[85] This issuebleeding. A very rare adverse effect is priap-
has consequences for the drug treatment of PE.ism.[80,81] Notwithstanding its rarity, all patients us-

ing SSRIs should be advised about the risk of priap-
Paroxetine (Hydrochloride) Hemihydrate

ism and the need for immediate medical treatment
Particularly in the context of daily SSRI treat-

should it occur. SSRIs should not be prescribed to
ment for PE, it is important to note that the efficacy

men aged <18 years or men known to have a depres-
of drug treatment trials with paroxetine has been

sive disorder, particularly when associated with sui-
investigated only with the original brand-name

cidal thoughts. In such cases, referral to a psychia-
paroxetine (hydrochloride) hemihydrate (Paxil®;

trist is indicated. With long-term use of SSRIs,
Seroxat®)1 and not with the generic versions of

weight gain may occur with an associated risk of
paroxetine (hydrochloride) hemihydrate and/or

type 2 diabetes mellitus.[82] Patients taking an SSRI
paroxetine mesylate. The ejaculation-delaying effi-

should be advised not to stop taking the medication
cacy and relatively mild adverse effect profile of

abruptly in order to prevent the occurrence of an
paroxetine (hydrochloride) hemihydrate have been

SSRI discontinuation syndrome, which is character-
repeatedly demonstrated in well controlled stud-

ised by symptoms such as tremor, shock-like sensa-
ies.[23] On the basis of the results of these studies,

tions when turning the head, nausea and dizzi-
there are no contraindications to the use of the

ness.[83,84]
generic paroxetine (hydrochloride) hemihydrate for

Clearly, the currently available daily SSRI treat- the treatment of PE.
ment options are efficacious and safe for the treat-

Paroxetine Mesylatement of PE, but their use is hampered by an absence
It is important to note that PE drug treatmentof approval for this indication by the US FDA.

studies using paroxetine mesylate have not yet been
3.3.3 Generic versus Brand-Name SSRIs performed. Moreover, there are some indications
A special note should be made about the use of that the adverse effect profile of the generic paroxe-

generic SSRIs. The most relevant studies of SSRI tine mesylate in particular is different from paroxe-
treatment of PE were conducted in the early and tine (hydrochloride) hemihydrate. The preparation
mid-1990s using brand-name SSRIs, simply be- of paroxetine mesylate involves a different type of

1 The use of trade names is for product identification purposes only and does not imply endorsement.
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salification process from that used in the preparation benign prostatic hyperplasia. However, they are not
registered for the treatment of PE.of paroxetine (hydrochloride) hemihydrate, creating

a number of potential problems with respect to the In a placebo-controlled study of 91 men with PE,
efficacy, tolerability and toxicity of paroxetine both terazosin 5 mg/day and alfuzosin 6 mg/day
mesylate.[85] No systematic comparative studies of proved effective in approximately 50% of pa-
the efficacy of paroxetine mesylate or its bioe- tients.[87] In another placebo-controlled study in 90

men with PE and lower urinary tract symptomsquivalence to paroxetine (hydrochloride) hemihy-
without chronic prostatitis or benign prostatic hy-drate have yet been conducted. However, several
perplasia, daily use of terazosin 5–10mg was associ-case reports have been published suggesting
ated with a clinically significant improvement.[88]problems with efficacy and tolerability following a
However, the methodology of both studies was rath-switch from brand-name paroxetine (hydrochloride)
er weak. Efficacy was measured by merely qualita-hemihydrate to the generic formulation of paroxe-
tive measures such as satisfaction and subjectivetine mesylate.[85] For example, Vergouwen and Bak-
feelings of improvement. Prolongation of the IELTker[86] reported a case of a man who after several
was not assessed by a stopwatch. Furthermore, al-years of successful treatment with paroxetine (hy-
though α1-adrenoceptor antagonists may affectdrochloride) hemihydrate, experienced generalised
ejaculatory performance, they do not always delayitching and a depressed mood shortly after switching
ejaculation. This may be concluded from the resultsto paroxetine mesylate. These symptoms disap-
of a randomised, double-blind study comparing al-peared after paroxetine (hydrochloride) hemihydrate
fuzosin and tamsulosin in men with lower urinarywas reinstated. However, during a rechallenge peri-
tract symptoms without PE.[89] Both drugs inducedod of 3 weeks, the itching returned after 2 days and
similarly low rates of delayed ejaculation and werethe patient’s mood deteriorated once again. These
not statistically significantly different from eachsymptoms once again resolved within 3 days of
other in this respect.[89]

resumption of paroxetine (hydrochloride) hemihy-
Despite the aforementioned limitations of meth-drate treatment. Although this is only a single case

odology and the rather low rate of clinically relevantreport, its publication may reflect a clinically rele-
ejaculation-delaying effects, α1-adrenoceptor antag-vant phenomenon. Therefore, and because of the
onists, and particularly terazosin 5–10 mg/day maylack of placebo-controlled comparative studies in-
be a good alternative for the treatment of men withvestigating the efficacy and adverse effect profile of
PE who also have urinary tract dysfunction. Howev-both generic paroxetine (hydrochloride) hemihy-
er, further well designed studies are pivotal to evalu-drate and paroxetine mesylate in the treatment of
ating the place of α1-adrenoceptor antagonists in thePE, it is advisable to prescribe only paroxetine (hy-
armamentarium of drugs for the treatment of PEdrochloride) hemihydrate to men with lifelong PE
(table II).and not paroxetine mesylate.

3.4 On-Demand Drug Treatment3.3.4 α1-Adrenoceptor Antagonists

Ejaculation is peripherally controlled by the sym- The aim of on-demand treatment strategies is to
pathetic nervous system. Blocking the sympathetic delay ejaculation preferably within 1–2 hours after
system using α1-adrenoceptor antagonists (α1- drug intake. Despite the lack of existence of any
blockers) may theoretically delay ejaculation. Ter- study investigating patient preferences, it has recent-
azosin and alfuzosin are two selective α1-adre- ly become rather fashionable to state that on-de-
noceptor antagonists with potential ejaculation-de- mand treatment of PE would be more favourable
laying effects that have been investigated in men than daily treatment. It is not unlikely that this
with PE.[87,88] Both drugs are registered as medica- optimistic but suggestive view of on-demand treat-
tions for improving voiding function in men with ment derives from marketing messages from some
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Table II. Different classes of drugs for the daily treatment of premature ejaculation

Daily treatment Drug Efficacy Major adverse effects Evidence for efficacy

SSRIs Paroxetine Very strong Fatigue, yawning, loose stools +++

Sertraline Strong Fatigue, yawning, loose stools +++

Fluoxetine Strong Fatigue, yawning, loose stools +++

Citalopram Moderate–strong Fatigue, yawning, loose stools +++

Escitalopram Moderate–strong Fatigue, yawning, loose stools +++

TCA Clomipramine Moderate–strong Nausea, dry mouth +++

SSRI = selective serotonin reuptake inhibitor; TCA = tricyclic antidepressant; +++ indicates very strong.

3.4.2 Clomipraminepharmaceutical companies that have become inter-
On-demand use of clomipramine 20–40mg canested in producing new on-demand drugs for PE.

effectively delay ejaculation after 3–5 hours.[92-96]
Currently, it would be more realistic to question

However, this treatment approach might also givewhether on-demand use of drugs is indeed generally
rise to nausea on the day of intercourse and thepreferred over daily treatment strategies, as contrary
following day.[96]

to daily treatment, on-demand strategies may quite
negatively interfere with the spontaneity of making

3.4.3 SSRIs
love. To investigate this question, studies specifical- In the systematic review conducted in 2003,[23]

ly designed to investigate the preference of men only eight studies of on-demand treatment with SS-
with PE for both treatment strategies are needed. RIs and clomipramine were reported.[92-95,97-100]

Despite this lack of preferential studies, on-de- These eight on-demand studies greatly differed in
mand treatment of PE with various drugs has been methodology. Indeed, a meta-analysis of the pub-
investigated throughout the years. However, only a lished on-demand SSRI studies could not be per-

formed because the studies were unbalanced withfew on-demand drug treatment studies have been
respect to the antidepressants used, baseline IELTconducted. These studies have evaluated on-demand
values, study design (double-blind vs open-label)treatment with topical anaesthetics, clomipramine,
and assessment techniques used (questionnaire vsSSRIs, dapoxetine, tramadol and PDE-5 inhibitors.
stopwatch).[23] Even without a meta-analysis of on-Because of differences in methodology and design,
demand SSRI treatment studies, however, therea meta-analysis comparing the efficacy of these on-
were indications that on-demand use of SSRIs, suchdemand treatments has not yet been feasible.
as paroxetine 20mg, did not strongly delay ejacula-
tion after 3–5 hours of intake.[96]

3.4.1 Topical Anaesthetics
Furthermore, the long interval between intake of

Use of topical local anaesthetics such as lido-
the drug and coitus is often a reason for men and

caine and/or prilocaine in the form of a cream, gel or
perhaps even more so for female partners not want-

spray is the oldest drug treatment strategy and is still
ing to use this on-demand strategy, which negatively

practised today.[90,91] The topical anaesthetics delay interferes with the spontaneity of making love.
ejaculation by reducing the sensitivity of the glans
penis. However, only a few studies have been con- Dapoxetine
ducted to show their efficacy.[90,91] Although appli- The SSRI dapoxetine was developed specifically
cation of these agents is rather simple, they may still for the purpose of on-demand treatment of PE. How-
cause adverse effects such as complete anaesthesia ever, in 2005, the FDA did not approve dapoxetine
of the penis, which may lead to erectile difficulties. for this indication. The reason for this non-approval
Patients should be informed that use of topical has not been made public. Nevertheless, it is inter-
anaesthetics may also lead to vaginal numbness. esting to consider the pharmacokinetic characteris-
This may be prevented by use of a condom. tics of this drug and the outcome data from a large
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clinical study.[101] Dapoxetine has a short initial half- (6.2%) and dizziness (6.2%), but these were report-
life of 1–2 hours and a short time to maximum ed to be mild. Although further studies with differ-
serum concentration of approximately 1 hour.[101] In ent dosages are needed, tramadol seems to be quite
addition, the plasma concentration of dapoxetine an interesting on-demand drug for PE. However,
decreases rapidly within 24 hours. These pharma- although tramadol has a weak µ-opioid agonistic
cokinetic properties are suitable for on-demand effect, long-term follow-up studies are also needed
treatment of PE. However, ejaculation delay is de- to investigate the risk of opioid addiction with this
pendent not only on the pharmacokinetic character- drug.
istics but more so on the pharmacodynamic proper-

3.4.5 Phosphodiesterase Type 5 Inhibitors
ties of an SSRI.[102] On the basis of the currently

In recent years, a number of investigators have
available pharmacodynamic knowledge of SSRIs

suggested that on-demand use of PDE-5 inhibitors is
and serotonergic neurotransmission, Waldinger et

effective for the treatment of PE. However, most of
al.[102], in 2005, predicted that on-demand use of

these studies have lacked good methodology, which
SSRIs, including those with a short half-life, would

makes their results difficult to interpret. Recently,
not lead to a >3-fold increase in the IELT. This

McMahon et al.[41] published a well designed sys-
prediction appeared to be correct. In a large, place-

tematic review of all publications on the use of
bo-controlled, phase III trial of dapoxetine the fold

PDE-5 inhibitors for PE published between 2001
increase of the mean IELT of the placebo, dapoxe-

and 2006. This review summarised and analysed 14
tine 30 and 60mg was 1.8, 2.8 and 3.3 minutes,

studies.[95,99,100,105-115] These studies reported on the
respectively. Regrettably, the authors did not apply

use of sildenafil,[95,107-110,115] vardenafil[111] and
the appropriate statistics. As the IELT has a skewed

tadalafil.[112] The majority of these studies did not
distribution, the median IELT or the geometric

meet all current criteria for evidence-based
mean IELT ought to have been applied. By using the

medicine; indeed, the only study to do so was that by
median, the fold increase of placebo and dapoxetine

McMahon et al.[108] Six studies did not include any
30mg would have been somewhere between 1–2

form of baseline IELT measurement as an inclusion
minutes, and about 2 minutes for dapoxetine

criterion, and most studies did not distinguish life-
60mg.[103] These very minor ejaculation-delaying

long from acquired PE. The small number of publi-
effects of dapoxetine confirm the view that a clini-

cations and the lack of sufficient data precluded any
cally relevant and strong ejaculation delay is not

meta-analysis of the results. On the basis of this
dependent on pharmacokinetics, but on pharmaco-

systematic review it was concluded that there is no
dynamic effects of SSRIs on specific serotonergic

convincing evidence of any direct effect of PDE-5
neurons in the CNS.

inhibitors on central or peripheral control of ejacula-
tion, or for any role in the treatment of PE, except

3.4.4 Tramadol
for men with PE and co-morbid erectile dysfunc-

A recently published study evaluated the efficacy
tion.[41]

of the on-demand use of tramadol for the treatment
3.4.6 Intracavernous Vasoactive Drug Injectionof PE.[42] Tramadol is registered as a centrally acting

analgesic agent that combines µ-opioid receptor ac- A special comment should be made regarding use
tivation and reuptake inhibition of serotonin and of intracavernous self-injection treatment for PE.
noradrenaline (norepinephrine).[104] In a double- This strategy for treating PE is advocated by a few
blind, placebo-controlled study,[42] on-demand use private institutions. However, it should be noted that
of tramadol 50mg, taken 2 hours prior to coitus, was there is no evidence-based support for the efficacy
associated with a clinically relevant ejaculation de- of this strategy. Actually, there has only been one
lay in men with PE. Of the tramadol-treated men, study investigating this treatment method.[116] In this
28% reported adverse effects. The most common open-label study, eight men with PE injected
adverse effects were nausea (15.6%), vomiting vasoactive drugs into the corpus cavernosum. The
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Table III. Different classes of drugs for the on-demand treatment of premature ejaculation

On-demand treatment Drug Efficacy Major adverse effects Evidence for efficacy

SSRIs Paroxetine Weak Nausea ++

Sertraline Weak Nausea ++

Fluoxetine Weak Nausea ++

Citalopram Weak Nausea ++

Escitalopram Weak Nausea ++

SSRI short tmax Dapoxetine Weak Nausea ++

TCA Clomipramine Moderate Nausea +++

α1-Adrenoceptor Terazosin (terazosine) Weak Dizziness +

antagonists Alfuzosin Weak Dizziness +

Anaesthetics Lidocaine Weak–moderate (?) Numb penis ++

Prilocaine Weak–moderate (?) Numb penis ++

µ-Opioid antagonists Tramadol Weak–moderate (?) Dizziness, headache +

PDE-5 inhibitors Sildenafil None Flushes, headache +

Intracavernous injection Papaverine None Risk of priapism –
PDE-5 = phosphodiesterase type 5; SSRI = selective serotonin reuptake inhibitor; TCA = tricyclic antidepressant; tmax = time to maximum
concentration; + indicates weak; ++ indicates moderate; +++ indicates strong; – indicates none; ? indicates may have moderate effect, but
not very clear due to lack of controlled studies.

drugs used were a mixture of papaverine 30 mg/mL central serotonin neurotransmission. In addition, in-
and phentolamine 1 mg/mL. After receiving instruc- creasing knowledge of oxytocin neurotransmission
tion on injection technique, the patients practised has deepened our understanding of the neurobiology
self-injection at home of 0.2mL unilaterally into the of the ejaculation process.
corpus cavernosum base using a 27-gauge needle.

4.1 Serotonin, Serotonergic Receptors andOf the eight men, three stated that they were cured
Serotonergic Neurotransmissionand stopped the treatment, while the other five men

continued using the medication after 14 months.
The clinically important ejaculation delay in-However, the methodology of this study was very

duced by daily treatment with SSRIs and the ratherweak. There were no baseline assessments of the
minimal ejaculation delay induced by on-demandIELT, and prolongation of the IELT was not mea-
SSRI treatment is consistent with our current under-sured with a stopwatch. Moreover, success of treat-
standing of serotonin neurotransmission in the CNS.ment was defined by prolongation of erectile func-

Serotonergic neurons regulate their own activitytion after ejaculation and not by the extent to which
using three mechanisms.[102,117,118] One of the basicejaculation was delayed. As long as there are no well
features of serotonergic neurotransmission is thatcontrolled studies demonstrating the efficacy of in-
any short-term increase in serotonin release into thejection treatment to delay ejaculation time, PE
synapse is immediately followed by activity of theshould not be treated with intracavernosal injection
neuron to lower the higher serotonin level. Underof vasoactive drugs (table III).
normal physiological conditions, serotonin activates
(presynaptic) serotonin 5-HT1A autoreceptors on the4. Neurotransmitters and Ejaculation
cell bodies of serotonergic neurons. Activation of

The clinically very relevant ejaculation delay in- these 5-HT1A autoreceptors decreases firing of the
duced by daily SSRI treatment, the differences be- serotonin neuron and consequently lowers release of
tween SSRIs in the extent to which they bring about serotonin from the presynaptic neuron into the syn-
ejaculation delay and the weak ejaculation delay aptic cleft (mechanism 1). After release of serotonin
induced by on-demand SSRI treatment, including into the synapse, presynaptic 5-HT1B autoreceptors
SSRIs with a short half-life, can be explained by become activated, and these, in turn, also inhibit
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release of serotonin from the presynaptic neuron Indeed, animal studies have shown that short-
term administration of the five SSRIs (fluoxetine,into the synaptic cleft (mechanism 2). This feedback
paroxetine [hydrochloride] hemihydrate, sertraline,mechanism of the neuron probably prevents over-
fluvoxamine and citalopram) has no significant ef-stimulation of (post)-synaptic 5-HT receptors. An-
fect on IELT and the number of ejaculations.[120]other automechanism that prevents overstimulation
Human studies also indicate that on-demand use ofof postsynaptic 5-HT receptors is the immediate
SSRIs does not lead to the substantial delay inremoval of serotonin in the synapse back into the
ejaculation as induced by daily treatment with SS-presynaptic neurone by serotonin transporters at
RIs.[96]presynaptic endings and in serotonergic cell bodies

(mechanism 3). 4.1.2 Long-Term SSRI Administration
This complex feedback mechanism in the central In contrast to short-term administration, long-

serotonergic system helps to sustain homeosta- term administration of SSRIs results in a number of
sis.[102] However, it also has consequences for drug adaptations that are pivotal for inducing relevant
treatment of PE, particularly, for on-demand treat- ejaculation delay. The ongoing blockade of seroto-
ment with SSRIs.[102] nin transporters results in a persistent increase in

serotonin levels in the synapse and in the space
4.1.1 Short-Term SSRI Administration around the cell bodies. This leads to desensitisation

of 5-HT1A autoreceptors over the course of a fewAll serotonin transporters are blocked after short-
weeks,[121] possibly also to desensitisation ofterm SSRI administration, resulting in higher seroto-
5-HT1B autoreceptors,[122] and, consequently, to lessnin levels in the synaptic cleft and in the space
inhibition on serotonin release into the synapse. Thearound the cell bodies.[119] The increased serotonin
net effect of long-term SSRI administration is morelevels activate 5-HT1A autoreceptors and conse-
serotonin release into the synapse, stronger enhance-quently lead to lower serotonin release into the
ment of serotonin neurotransmission and conse-synaptic cleft within minutes. The diminished re-
quently stronger activation of postsynaptic 5-HTlease of serotonin in the synaptic cleft compensates
receptors compared with short-term SSRI adminis-(completely or partially) for the initially increased
tration.[123]

serotonin levels as a result of SSRI-induced block-
In other words, based on these insights into ser-ade of serotonin reuptake from the synapse into the

otonergic neurotransmission, it can be predicted thatpresynaptic neuron by transporters. Higher seroto-
daily SSRI treatment will lead to very relevant stim-nin levels in the synapse increase activation of
ulation of serotonin postsynaptic receptors and, as apresynaptic 5-HT1B autoreceptors, which in itself
consequence, clinically very relevant ejaculation de-attenuates serotonin release. The net effect of short-
lay after 1–2 weeks of continuous intake.[102] Indeed,term SSRI administration, under physiological con-
animal studies have shown that long-term adminis-ditions, is only a mild or no increase in serotonin
tration of fluoxetine and paroxetine results in in-neurotransmission and mild or no stimulation of
creased IELT values.[60,124,125] Moreover, humanpostsynaptic 5-HT receptors.
studies have repeatedly shown the clinically veryIn other words, based on these data, it can be
relevant ejaculation delay induced by daily treat-predicted that on-demand SSRI treatment will not
ment with paroxetine (hydrochloride) hemihydrate,lead to any relevant stimulation of 5-HT postsynap-
sertraline and clomipramine.[23]

tic receptors in the short-term (i.e. within 1–2
hours), because there is very little serotonin increase 4.2 Oxytocin and Oxytocinergic Neurons
in the synapse and hardly any stimulation of post-
synaptic 5-HT receptors. If postsynaptic 5-HT re- Two oxytocinergic neuronal systems in the CNS
ceptors are not or almost not activated at all, clini- can be distinguished: the magnocellular and the
cally relevant ejaculation delay will not occur.[102] parvocellular neurons.[126] Magnocellular oxytocin-
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containing cells are located in the hypothalamic in old rats, especially in sexually sluggish rats.[139]

supraoptic nucleus (SON) and in the anterior and Since oxytocin is a peptide and cannot readily pene-
posterior paraventricular hypothalamic nucleus trate the blood-brain barrier, the effects of peripher-
(PVH). Magnocellular neurons release oxytocin into ally injected oxytocin on ejaculation are probably
the bloodstream via axons terminating in the posteri- exerted predominantly through peripheral oxytocin
or pituitary. The dorsal and lateral PVH contain receptors that have been found in the testis, epididy-
parvocellular neurons that project to several brain mis, ductus deferens, prostate and penis of rats and
and spinal cord areas.[127,128] humans, where they mediate the contractility of

smooth muscle cells.[140,141] However, some effects4.2.1 Oxytocin and Sexual Behaviour
of systematically injected oxytocin on ejaculationOxytocin is known to facilitate sexual reproduc-
might be mediated by central oxytocin receptors,tion in mammals.[129] The role of oxytocin in female
since a small proportion of subcutaneously injectedreproductive behaviour is well known: oxytocin is
oxytocin does cross the blood-brain barrier.[142]

released during sexual behaviour, parturition and
suckling, and is involved in uterine smooth muscle

4.2.3 Serotonin, Oxytocin and Lifelong PE
contraction and milk ejection.[130] However, the in-

In addition to their roles in normal male sexual
fluence of oxytocin on the reproductive behaviour of

behaviour, Waldinger et al.[3,117,143,144] postulated
male mammals is less clear.

that both serotonin and oxytocin might be involved
In men, plasma oxytocin levels are elevated dur- in the aetiology of lifelong PE (ejaculatio praecox)

ing sexual arousal, erection and at the time of or- and that lifelong PE is a genetically determined
gasm,[131-134] although the degree of the elevation sexual dysfunction. These investigators further pos-
differs between with each of these settings. After tulated that this genetic vulnerability will lead to a
ejaculation, oxytocin levels were increased in the biological variability of the IELT in men. Indeed, a
blood plasma in rabbits[135] and in the cerebrospinal biological continuum of the IELT in men was found
fluid in rats.[136] Electrical stimulation of the dorsal in 2005 in a stopwatch study of a large randomised
penile nerve, which relays sensory information from sample of 491 men in the general male population of
the genitals to the spinal cord, as well as tactile five countries (The Netherlands, Spain, Turkey, UK
stimulation of the glans penis, produced excitation and the US).[145] This study demonstrated a positive-
in about half of the oxytocin cells in the PVH and ly skewed IELT distribution with a median IELT of
SON of rats.[137,138]

5.4 minutes (range 0.55–44.1 minutes). According
Although the copulation-induced release of oxy- to these researchers, lifelong PE is the clinical mani-

tocin is well established, the exact role of oxytocin festation of the extreme left part of the IELT
in male sexual behaviour is less clear. The effects of curve.[144,146] Since the 0.5 percentile equated to an
oxytocin on male sexual behaviour are generally IELT of 0.9 minutes and the 2.5 percentile to an
divided into a central pathway involved in erection, IELT of 1.3 minutes, IELTs of <1 minute may be
mediated via oxytocinergic neurons projecting from considered dysfunctional.[144-146] Using this dynamic
the PVH to the spinal cord, and a peripheral pathway approach of endophenotypes, lifelong PE ought to
involved in ejaculation, mediated via oxytocin re- be defined in terms of the duration of the
lease in the bloodstream. IELT.[1,2,144]

4.2.2 Oxytocin and Ejaculation In 1998, Waldinger et al.[117] proposed that the
The role of peripheral oxytocin in ejaculation is genetic component of PE could involve dysfunction

supported by several findings. Systematic adminis- of the serotonergic receptor system, for example,
tration of oxytocin reduced the number of intromis- hyposensitivity of the 5-HT2C receptor and/or hy-
sions required for ejaculation in young adult rats,[135] persensitivity of the 5-HT1A receptor. In addition,
whereas it shortened the mount, intromission and PE might be associated with increased oxytocin
ejaculation latencies and post-ejaculation intervals release during intercourse.[3] This hypothesis was
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based on a rather unknown, and in the literature with combinations of 5-HT1A receptor antagonists
highly neglected, but clinically very relevant phe- and/or oxytocin receptor antagonists. There have
nomenon. Originally described by Schapiro[11] in been no reports as yet on the short-term effects of
1943, Waldinger[3] emphasised that many men with oxytocin receptor antagonists. However, animal
lifelong PE report also report having rapidly occur- studies have shown that on-demand treatment with
ring erections (erectio praecox). Since oxytocin SSRIs can be highly improved by simultaneous use
strongly facilitates erection, erectio praecox in the of 5-HT1A receptor antagonists.[147,148] This combi-
context of lifelong ejaculatio praecox may be asso- nation of serotonin reuptake inhibition and 5-HT1A
ciated with increased oxytocin release during coi- receptor antagonism, and probably any drug that
tus.[2,3] significantly increases serotonin neurotransmission,

may become the basis for the development of new
5. New Drugs on-demand drugs that truly delay ejaculation to an

important degree within 1 hour after intake.
Daily treatment with the currently available SS-

RIs has repeatedly been demonstrated to be very
5.2 Requirements for Clinically Effectiveefficacious in delaying ejaculation in men with PE.
On-Demand SSRI TreatmentHowever, as pharmaceutical companies producing

these SSRIs have never been interested in registra-
Assuming that relevant ejaculation delay is de-

tion of these medications for PE, the use of SSRIs to
fined as at least ≥1-minute delay compared with

treat PE has remained off-label. In contrast, in recent
baseline values, it may be argued that, particularly

years some other pharmaceutical companies have
for men with an IELT of <1 minute, on-demand

become interested in the on-demand treatment of PE
drugs against PE should induce at least ≥5- to 6-fold

by SSRIs with a short half-life and a short time to
or 400–500% IELT delay within 1–2 hours. Cur-

maximum concentration. An example of such a drug
rently, such persistent and potent on-demand SSRIs

is dapoxetine.
are not available. However, animal studies have

However, based on current knowledge of central
provided data indicating that short-term ejaculation

serotonin neurotransmission, it seems rather unlike-
delay of this magnitude is in principle feasible with

ly that SSRIs with a short half-life can increase
an on-demand SSRI, at least when the SSRI is

ejaculation delay above a 3-fold increase of the
combined with a 5-HT1A receptor antagonist.

logarithmic mean IELT.[102] Because of pharmaco-
dynamic considerations, SSRIs with a short half-

5.3 Short-Term Enhancement oflife, such as dapoxetine, will probably always have a
Serotonin Neurotransmissionmuch lower ejaculation-delaying effect than that

achieved with daily use of conventional SSRIs such
In order to overcome the pharmacological limita-

as paroxetine (hydrochloride) hemihydrate and ser-
tions of short-term SSRI treatment, that is, low

traline.[102] On-demand use of SSRIs with a short
initial serotonin neurotransmission and postsynaptic

half-life (if ever approved) will probably represent
5-HT2C receptor activation, enhancement of seroto-

only a transition phase towards the use of new and
nin neurotransmission is needed at the very start of

more powerful on-demand drugs for the treatment of
treatment. One way to achieve this is by selectively

PE.[15]
blocking the presynaptic 5-HT1A autoreceptor. The
resulting increase in serotonin release into the syn-5.1 Serotonin 5-HT1A Receptor Antagonists
apse will rapidly lead to increased activation ofand Oxytocin Receptor Antagonists
postsynaptic 5-HT2C receptors. In studies of male

On the basis of our current understanding of the rats[147] it has been shown that combined short-term
pharmacological processes involved in ejaculation, treatment of a 5-HT1A receptor antagonist with an
short-term delay of ejaculation might be possible SSRI (which, administered separately, did not affect
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sexual activities) had powerful effects on copulatory but does so during SSRI treatment. The results of
behaviour and delay of ejaculation latency. this study also suggest that 5-HT1A receptor func-

tioning is an essential element in the effects of
SSRIs on ejaculation. It is likely that desensitisation5.4 5-HT1A Receptor Antagonists and SSRIs
of the 5-HT1A receptor is pivotal for delaying ejacu-

Desensitisation of receptors as a result of long- lation. This conclusion could also be drawn from the
term SSRI exposure can be mimicked in short-term results of a recent male rat study in which long-term
treatment by blocking 5-HT1A autoreceptors instan- SSRI treatment and particularly paroxetine impaired
taneously through coadministration of a 5-HT1A 5-HT1A receptors involved in ejaculation.[151]

receptor antagonist and an SSRI. In an in vivo The results of the aforementioned animal studies
microdialysis study, in which the selective 5-HT1A support the view that serotonin pharmacodynamics
receptor antagonist WAY 100635 (Research Bi- are essential for serotonergic drugs to delay ejacula-
ochemicals, Natick, MA, USA) was combined with tion and provide a scientific basis for the develop-
citalopram, WAY 100635 increased extracellular ment of new on-demand drugs that result in an
serotonin levels.[149] In male rats, Williamson et immediate strong ejaculation delay. However,
al.[147] combined another 5-HT1A receptor antago- clinical studies are needed to provide evidence that
nist (robalzotan; also known as NAD-299)[150] with such combinations of drugs do indeed induce a
fluoxetine and citalopram, and then evaluated copu- strong ejaculation delay and do not lead to potential-
latory behaviour 1 day and 11 days after treatment. ly dangerous or otherwise bothersome adverse ef-
Neither fluoxetine nor citalopram affected the IELT fects.
at day 1, confirming the findings of Mos et al.[120]

However, at day 11, fluoxetine significantly in- 5.5 New Drugs and Animal Models of PE
creased ejaculation time, while citalopram had no
such effect. Interestingly, both at day 1 and at day Most of our current understanding of the neurobi-
11, coadministration of fluoxetine or citalopram ology of sexual behaviour and ejaculatory function
with robalzotan 15 minutes prior to the tests signifi- has been derived from animal studies using rats with
cantly delayed ejaculation time without affecting normal sexual behaviour.[152,153] However, none of
any other copulatory parameter.[147] In an analogous these proposed models adequately represents human
study, de Jong et al.[148] administered citalopram, the ejaculatory disorders. On the basis of the ‘ejacula-
5-HT1A receptor antagonist WAY-100635, or both tion distribution theory’, which postulates that the
drugs combined to male rats for 15 days. Copulatory IELT in men is represented by a biological continu-
parameters were studied 1 hour after drug adminis- um,[3,117,144-146] Olivier et al.[152] and Pattij et
tration on days 1, 8 and 15. In this study, al.[154,155] have developed an animal model for re-
WAY-100635 alone had no effect on the ejaculation search into PE and delayed ejaculation. In this
latency. Long-term treatment with citalopram alone model, a large number of male Wistar rats are inves-
diminished ejaculation frequency, indicating a mild- tigated over 4–6 weekly sexual behavioural tests.
ly delayed ejaculation time. However, both short- Rapid and sluggish ejaculating rats are distinguished
and long-term coadministration of citalopram and based on the number of ejaculations during 30-min-
WAY-100635 delayed ejaculation time immediately ute tests, each representing approximately 10% at
(within 1 hour). In addition, neuronal activation in both ends of a Gaussian distribution.[154,155] Togeth-
brain sites associated with sexual behaviour was er with other parameters, such as ejaculation latency
lower in rats administered both citalopram and time, these rats at either end of the spectrum resem-
WAY-100635 compared with the other groups.[148] ble men with PE and delayed ejaculation, respec-
The results of this study may lead to the conclusion tively.[154,155] Comparable to the human situation, in
that blocking 5-HT1A receptors does not change the which the IELT distribution is positively skewed in
ejaculation latency under physiological conditions, the general male population,[145,146] endophenotypes
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exist with regard to basal ejaculatory performance in may be expected that men with lifelong PE, for
a normal population of rats. example, men with an IELT of <1.5 minutes, will

form a potential market. However, although many
6. Conclusions studies have found very high prevalence rates of PE,

it is important to realise that this percentage indi-
The DSM (third edition), DSM (third edition, cates only the percentage of men who have ‘com-

revised), DSM-IV and DSM-IV-TR definitions of plaints’ of PE. The real percentage of men with
PE have not been based on evidence-based data but lifelong or acquired PE syndromes is not known, but
rather on an authority-based consensus. Recently, a is roughly estimated to be (only) about 1–8% of the
new categorisation of four PE syndromes, which are general male population. In contrast, a much higher
based on evidence-based clinical and epidemiologi- percentage of men may be interested in delaying
cal data, has shown that PE cannot be defined in one ejaculation for non-medical reasons, for example, to
overall descriptive definition. For the pending DSM enhance sexual satisfaction. However, it is unknown
(fifth edition), a proposal for four definitions, depen- what percentage of men constitutes this group. Epi-
dent on the underlying PE syndrome, has been put demiological research should elucidate this ques-
forward. tion.

Animal and human psychopharmacological stud-
The ideal new drug to treat PE is one that willies have supported the hypothesis that PE is a

cure the dysfunction. However, with the currentlyneurobiological dysfunction related to a disturbance
available drugs, for example, the SSRIs, it has re-in central serotonin neurotransmission and 5-HT
peatedly been shown that lifelong PE returns withinpostsynaptic receptor functioning. However, al-
a few days after discontinuation of the drug. As longthough serotonin plays an important role in the
as the core neurobiological mechanisms of PE havemotoric output of ejaculation, it is not yet clear
not been elucidated it is questionable whether awhether a disturbance of central serotonin neuro-
curative drug can be developed. Therefore, it istransmission constitutes the core of the syndrome.
important to try to develop new palliative drugs, forAn increasing number of studies have also indicated
example, drugs that effectively delay ejaculationinvolvement of central oxytocinergic neurotrans-
with a minimum of adverse effects. Animal researchmission in the ejaculatory process. The extent to
has shown that it is feasible to develop new drugswhich PE is related to disturbances in central oxy-
that potently delay ejaculation within 1–2 hours oftocinergic neurotransmission needs to be elucidated
administration.in future studies.

Daily treatment with SSRIs, particularly paroxe-Currently, there is no information on the percent-
tine 20mg and sertraline 50–100mg, has been shownage of men that use SSRIs to delay ejaculation. For
to be a very effective treatment for lifelong PE.that purpose, pharmacoepidemiological research
Despite the adverse effects of SSRIs, which mayshould be performed. It should be emphasised that,
contribute to non-compliance in the long term, dailywhen assessing the potential market for drug treat-
treatment with this class of drugs is currently one ofment of PE, a critical approach is needed in the
the best options to treat PE. Topical use of anaes-interpretation of the very high prevalence rates of
thetics is another option but has never gained muchPE that have been repeatedly found in epidemiologi-
popularity among men with lifelong PE. Use ofcal studies. The very high prevalence rates of
intracavernous injections of vasoactive drugs to de-20–40% reported probably do not reflect the real
lay ejaculation is not based on any well controlledpercentage of men that are in need of drug treatment.
study and as long as there are no well controlledIndeed, it has been argued that probably a very high
studies supporting this method, it should not bepercentage of these men have natural variable PE
prescribed to men with PE. Although some studiesand premature-like ejaculatory dysfunction, and

thus do not really need drug treatment. Certainly, it have mentioned the beneficial effects of PDE-5 in-
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based definition of premature ejaculation: part I. Validity ofhibitors, the beneficial effects of these agents for
DSM-IV-TR. J Sex Med 2006; 3: 682-92

men with lifelong PE without erectile dysfunction 2. Waldinger MD, Schweitzer DH. Changing paradigms from an
historical DSM-III and DSM-IV view towards an evidence-remain highly speculative and are not yet supported
based definition of premature ejaculation: part II. Proposals forby hard evidence.
DSM-V and ICD-11. J Sex Med 2006; 3: 693-705

The combination of an SSRI with a 5-HT1A 3. Waldinger MD. The neurobiological approach to premature
ejaculation. J Urol 2002; 168: 2359-67receptor antagonist, contributing to an immediate

4. Waldinger MD. Lifelong premature ejaculation: from authoritystrong ejaculation delay in male rats, paves the way
based to evidence based medicine. Br J Urol Internat Update

for the development of exciting new on-demand Series 2004; 93: 201-7
drugs. Dapoxetine (if approved by the EMEA or the 5. Waldinger MD. The need for a revival of psychoanalytic inves-

tigations into premature ejaculation. J Mens Health GenderFDA) may add to treatment options, but compared
2006; 3: 390-6

with the very strong ejaculation delay induced by 6. American Psychiatric Association. Diagnostic and statistical
daily treatment with paroxetine 20mg or sertraline manual of mental disorders. 4th edition. Text revision. Wash-

ington, DC: American Psychiatric Association, 200050–100mg, its relative lack of potency (maximum 3-
7. World Health Organization. The ICD-10 classification offold delay) will probably become a serious limita- mental and behavioural disorders: diagnostic criteria for re-

search. Geneva: World Health Organization, 1993tion in the treatment of men with lifelong PE, most
8. Waldinger MD, Hengeveld MW, Zwinderman AH. Paroxetineof whom ejaculate within seconds after penetration.

treatment of premature ejaculation: a double-blind, randomis-
However, in contrast to the relatively small mar- ed, placebo-controlled study. Am J Psychiatry 1994; 151:

1377-9ket of ‘medical dysfunction’ lifelong PE patients,
9. Waldinger MD, Hengeveld MW, Zwinderman AH, et al. Anthe potential ‘consumer market’ for PE is probably

empirical operationalization study of DSM-IV diagnostic cri-
large. Any effective drug for the ‘medical dysfunc- teria for premature ejaculation. Int J Psychiatry Clin Pract

1998; 2: 287-93tion’ market should result in a marked ejaculatory
10. Patrick DL, Althof SE, Pryor JL, et al. Premature ejaculation: andelay with minimal adverse effects. However, in

observational study of men and their partners. J Sex Med 2005;
contrast, a less potent ejaculation-delaying drug may 2: 358-67
be appropriate for consumers wanting a ‘lifestyle’ 11. Schapiro B. Premature ejaculation: a review of 1130 cases.

J Urol 1943; 50: 374-9product. Therefore, it is important that the marketing
12. Godpodinoff ML. Premature ejaculation: clinical subgroups andstrategies of pharmaceutical companies do not etiology. J Sex Marital Ther 1989; 15: 130-4

‘pathologise’ and ‘medicalise’ men with ‘normal 13. Waldinger MD. Lifelong premature ejaculation: current debate
on definition and treatment. J Mens Health Gender 2005; 2:variable PE’ and ‘premature-like ejaculatory dys-
333-8

function’ in order to enlarge their potential commer-
14. Waldinger MD. Overview of premature and retarded ejacula-

cial market. Hopefully, responsible authorities such tion. Eur Urol Today 2005; 17: 20-2
15. Waldinger MD. Emerging drugs for premature ejaculation. Ex-as the EMEA and the FDA will remain vigilant

pert Opin Emerg Drugs 2006; 11: 99-109about accepting drugs with unacceptable efficacy/
16. Screponi E, Carosa E, Stasi SM, et al. Prevalence of chronic

toxicity ratios. Ongoing sexual psychopharmaco- prostatitis in men with premature ejaculation. Urology 2001;
58: 198-202logical research will probably lead to new insights

17. Carani C, Isidori AM, Granata A, et al. Multicenter study on theinto pathways and neurotransmitters that may form
prevalence of sexual symptoms in male hypo- and hyperthy-

the basis for the development of new drugs that will roid patients. J Clin Endocrinol Metabol 2005; 90: 6472-9
potentially delay ejaculation. 18. Lawrence JS, Madakasira S. Evaluation and treatment of prema-

ture ejaculation: a critical review. Int J Psychiatr Med 1992;
22: 77-97
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