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Chapter 1

General introduction

The history of premature ejaculation (PE) is admsof contrasting hypotheses and
sometimes vehement debates among medical specaiidtpsychologists, but it is
also the history of pioneering clinicians and neagrentists, who all together and
throughout the years contributed to a better irtsigh syndrome that for a very long

time has been neglected in medical sexology andrgemedicine (Waldinger 2013).

Historical Development of Premature Ejaculation

The phenomenon of premature ejaculation is prgbabbld as humanity. Writings
as early as Greek antiquity made mention of arugéio ante portas (Ehrentheil
1974). But it was not until the late . @entury that the experience was described in
the medical literature and conceived as a disdid@idinger 1997). In 1887 Gross
(Gross 1887) described what is presumably thedase of early ejaculation in the
medical literature. A report of the German psyaisaKrafft-Ebing (Krafft-Ebing
1901) followed in 1901 and referred to an abnoryr@ét ejaculation but did not yet
use the word “praecox’or “premature”.

Waldinger (Waldinger 2004) distinguished four pdsgan the course of the past
century, and three partly contrasting approacheesematic (urological or
physiological), a psychological (psychoanalytidehaviouristic) approach, and a
neurobiological-genetic approach.

Chronological Classification

1) The first period (1917 to 1950): neurosis and gshosomatic disorder

In 1917 Karl Abraham (Abraham 1917) described eagulation which he called
ejaculatio praecox. During the first decades of2éiécentury, PE was viewed,
especially in psychoanalytic theory, aseurosisinked to unconscious conflicts
(Abraham 1917, Stekel 1927). Treatment consistedfasical psychoanalysis. The
somatic approach in those years was primarily giodl. According to this urological

view PE is caused by a hyperesthesia of the glans p



a too short frenulum of the foreskin and on changeise posterior section of the
urethra. Advocated treatment ranged from presonpdf an anaesthetizing ointment
to incision of the frenulum. Such urological caysesvever, were thought to be
present in no more than 5% of the cases (Schap#8)1

In 1943 Bernard Schapiro, a German endocrinologigtied that PE is a
psychosomatic disturbancaused by a combination of a psychologically owei@us
constitution and “an inferior ejaculatory appasatis a point of least resistance for
emotional pressure” (Schapiro 1943). Schapiro desditwo types of premature
ejaculation. Type B representing a continuousgspnt tendency to ejaculate rapidly
from the first act of intercourse, and Type A leagio erectile dysfunction. Many
years later both types became distinguished agritmary (lifelong) and secondary
(acquired) form of premature ejaculation (Godpotfin®89). Interestingly, Schapiro
noted that male family members of patients withT®ge B were often also troubled

by premature ejaculation (Schapiro 1943).

2) The second period (1950 to 1990): learned behaur

In the second period, PE was considere@a@sed behaviou(Masters and Johnson
1970). An early ejaculation associated with initegbid intercourse(s) leads to
habituation and creates performance anxiety. Stippothis behaviouristic view has
been sought in physiological experiments in whiephenomenon of anxiety
became emphasised. Although behaviour therapy tillgsredominantly present in
the literature, increasingly more publications egghoactive drugs, such as

clomipramine, as a treatment appeared.

3) The third period (1990 to 2005): neurobiology amh psychopharmacology

In 1998, Waldinger et al. (Waldinger, Berendseale1998, Waldinger, Rietschel et
al. 1998) postulated that lifelong PE is a neurlalgjiwally and genetically determined
dysfunction, which is related to a diminished cah$erotonergic neurotransmission
and activation or inhibition of specific 5-HT redegs. Waldinger thereby rejected the
previous pure psychological and behaviouristic w@ivthe etiology and
pathogenesis of lifelong PE. The new neurobioldgieaw was based on the outcome
data of a number of animal and psychopharmacolbgygEament studies on PE
(Waldinger 2002).



The introduction of the selective serotonin reuptadhibitors (SSRISs) in the early
1990s, meant a dramatic change in the treatmepreofiature ejaculation (Waldinger
2002). The efficacy of these drugs to delay ejamnacombined with the low side
effect profile, have made them first choice, ydtlabel, agents to treat PE both at a

daily as well as on demand base.

4) The fourth period (2005 to present): genetics

Due to new developments in DNA research, investogatof genetic polymorphisms
have become easier to perform in the laboratotg.ift this period, that we have
started genetic research of investigating the 18ufiation in men with lifelong PE. It
is also in this period that for the first time aigy dapoxetine, becomes officially
approved by the European Medicines Agency (EMA}ihertreatment of PE (Pryor,
Althof et al. 2006) and that other companies haa@ine interested in drug treatment

of PE as well.

Authority-based versus Evidence-based Research

In contrast to the opinion- or authority based apph of last century, both the third
and fourth period (1990-present) are charactebyeginphasis on evidence-based
animal and human research, which mainly pertaipsyechopharmacological,
genetic, neurophysiological, research questionsaéed clinical research (Waldinger
2004).

The Historical Views on Premature Ejaculation

The various and sometimes even conflicting viewshenetiology and pathogenesis
of PE have throughout the years resulted in add@donsensus on its definition and
classification. However, although the InternatioBatiety for Sexual Medicine
(ISSM) has recently reached a consensus on theititsfi of lifelong PE and acquired
PE and a guideline for an evidence based treatapgmbach of PE has been
formulated (McMahon, Althof et al. 2008, Althof, Ab et al. 2010, Serefoglu,
McMahon et al. 2014), it remains important to uisteend the various ideas and
approaches of PE that have emerged in the lastrgesutd which have influenced

various generations of medical specialists, psyadists and sexologists.
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The views are the psychoanalytic, the psychosorrtatcbehaviouristic, the medical,

the neurobiological, and the genetic approach.

1)The Psychoanalytic Approach

In 1908, Sandor Ferenczi (Ferenczi 1955), at thad & student of Sigmund Freud,
wrote the first psychoanalytic paper on PE. In tregder he paid specific attention to
the consequences of PE for the female partnerdtiow1917 that Karl Abraham, an,
at the time, renowned psychoanalyst, publishednawell-known paper on the
presumed unconscious problems of men suffering fP&{Abraham 1917). He also
introduced the medical term ejaculatio praecoxaade this phenomenon. Since
Abraham was of the opinion that PE was caused bgnstious conflicts he
suggested that treatment ought to consist of dalsgsychoanalysis (Abraham 1917).
After Karl Abraham’s publication, PE was generdiBlieved to be a psychological
disorder, e.ga neurosisrelated to unconscious conflicts. For many years
psychoanalysis and psychoanalytic psychotherapgrbedhe treatment of first
choice. However, only a few publications on psyctadgtic treatment of PE have
been published (Abraham 1917, Stekel 1927, Emisiri@50). Although it may seem
rather odd nowadays to focus on merely psychoaisalysreat PE, one should realize
that in the 1920s, hardly anything was known alBditand that for example a
distinction in lifelong and acquired PE had not lyeén made. Undoubtedly, the lack
of current neurobiological and psychoanalytic krexge in those days, has, in
retrospect, negatively biased the way Karl Abralvaterpreted the free associations
of his patients who suffered from PE at that t{Mé&ldinger 2006).

2)The Psychosomatic Approach

A purely psychoanalytical explanation was challehlgg Bernard Schapiro, a
German endocrinologist, who in 1943 postulated Btatvas not the expression of a
neurosis but a psychosomatic disorder (Schapir8)L®e argued that both

biological and psychological factors contributedapid ejaculatory performances.
Years ahead of his time, Schapiro advocated daajrtrent in the form of anaesthetic
ointments to delay ejaculation. In addition, herisdited with distinguishing the two

types of PE recognized today as primary (lifeloagdl secondary (acquired) PE.
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Because he was the first clinician to use a medipptoach to PE, Bernhard Schapiro
should be regarded as a pioneer in researchingdhition. Unfortunately, the
accurate differential diagnosis and biological comgnts of Schapiro’s arguments
were ignored in his time. Psychoanalytic treatmerainly conducted by

psychiatrists, prevailed throughout the 1940s 9%D&

3)The Behaviouristic Approach

In 1956, James Semans (Semans 1956), a Britisbgistl described the stop-start
technique, a masturbation technique, to delay &#on. Although hardly noticed in
the following decade, in 1970, William Masters aficjinia Johnson (Masters and
Johnson 1970), came up with a modification of Sesntaahnique, the socalled
squeeze technique. They argued that PE was thie oéself-learned behaviour, as it
was assumed that the initial intercourses in these had been carried out in a hurry.
They stated that behavioural treatment in the fofthe squeeze technique could cure
PE in the majority of cases (Masters and Johns@@)L®owever, there still is a
paucity of evidence-based studies demonstratingj diata of its efficacy to delay
ejaculation in men who for example ejaculate withifew seconds. In the
psychological approach pathogenetic biological ma@dms remained unclear, but an
increased sensitivity of the glans penis has baggested. However, penile vibratory
studies provided conflicting data about a pathotiepenile hypersensitivity
(Rowland, Haensel et al. 1993, Xin, Chung et a®6l%aick, Jeong et al. 1998).

Not only the squeeze technique, but all sorts g€lpstherapies ranging from thought
stopping (Ince 1973, Wish 1975), Gestalt therapggMer 1979), transactional
analysis (Waltzlawick, Weakland et al. 1974), grdugrapy (Kaplan, Kohl et al.
1974, Zeiss, Christensen et al. 1978) and biblraihye (Lowe and Mikulas 1996)

have been suggested as treatment. Unfortunatelgftectiveness of these therapies
has only been suggested in case reports, but lzadb been investigated in well-
designed controlled studies using a stopwatch tsome the actual ejaculation time.
Of all these treatments, however, the squeeze méshsaid to give rise to short-term
effectiveness. Two (not well-designed) studiesatidfirm initial effectiveness, but
also showed that the ejaculatory control initi@tyained had virtually been lost after a
3-year follow-up (De Amicis, Goldberg et al. 198fwton and Catalan 1986).
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Definition of Premature Ejaculation According toyElsological View

In the psychological approach, consensus abouti@itden of PE has never been
reached due to conflicting ideas about the essefite syndrome. Masters and
Johnson (Masters and Johnson 1970) and KaplangKd874) suggested qualitative
descriptions, e.g. female partner satisfaction an’swvoluntary control. Masters and
Johnson defined PE as the man’s inability to inkef@culation long enough to satisfy
his partner in 50% of the time (Masters and Johrdgx®). This definition in terms of
a partner’s response is rather inadequate, simegites that any male who is unable
to satisfy his partner in 50% of sexual events ddod labelled a premature ejaculator
and since it would also imply that females “shoubé’satisfied on 50% of
intercourses.

Another way to define PE is by using quantitativeaisures such as the duration of
ejaculatory latency, or the number of thrusts pigogjaculation. Definitions
according to length of time prior to ejaculatioaried from within 1 to 7 minute after
vaginal intromission (Obler 1973, LoPiccolo 197@js5, Christensen et al. 1978,
Kilmann and Auerbach 1979, Schover, Friedman et@82, Cooper and Magnus
1984, Spiess, Geer et al. 1984, Strassberg, Ke#li €987, Trudel and Proutx 1987,
Strassberg, Mahoney et al. 1990). These cut-offtpdiL to 7 minutes) were not
derived by objective measurements, but were subggichosen by the various
authors. PE was a matter of (many) minutes andwhenejaculated within seconds
were qualified as serious cases. Equally subjeciinff points have been proposed
for the number of thrusts as a criterion for Pcajation within 8-15 thrusts (Colpi,

Fanciullacci et al. 1986, Fanciullacci, Colpi etE88, Segraves, Saran et al. 1993).

Methodology of Psychological Studies

During the many years in which the psychologicadrapch prevailed, the proposed
psychological hypotheses and psychotherapeutitmesds failed to be proved in a
methodologically adequate scientific study (Assali@94). For example, an
influential view that prevailed for about two deeadvas the opinion of Masters and
Johnson (Masters and Johnson 1970) who argue@Ehatas conditioned by having
one’s first sexual intercourse in a rapid way (bigried contacts on back seats of
cars or in places where detection was possiblejeyder, hard clinical data to support
their view have never been reported.
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4) The Medical Approach

Pharmacotherapy. Since the nineteen forties, case reports havasomeally been
published about various drugs that demonstratecbeif in delaying ejaculation.
Physicians tried to reduce penile sensation araydghculation by applyinigpcal
anaestheticso the glans penis (Schapiro 1943, Damrau 1968)er® tried to
influence the peripheral sympathetic nervous sysigmrescribinggympatholytic
drugslike thea; andaoy adrenergic blocker phenoxybenzamine (Homonnaip8tet

al. 1984, Shilon, Paz et al. 1984, Beretta, Chell.€1986) or the selectivg
adrenergic blockers alphuzosin and terazosin (Gava95). In the nineteen sixties,
case reports described the ejaculation delayiregtstiof som@euroleptics For
example, thioridazine (Freyhan 1961, Singh 196#)@norprothixene (Ditman 1964)
delayed ejaculation by blocking central dopamireeptors. In the same period case
reports of the delaying effects of nonselectives\iersible monoamine oxidase
inhibitors (MAOISs), e.g. isocarboxazid (Bennett 1961) andnaheine (Rapp 1979)
were published. The use of these drugs, howeves oftan contraindicated by their
disturbing and sometimes quite serious side-effects

In 1973, Eaton published the first report on clomipine as an effective treatment for
premature ejaculation (Eaton 1973). Later casertejpmd double-blind studies
(Goodman 1980, Porto 1981, Girgis, El-Haggar €1 @82, Assalian 1988, Althof
1995, Althof, Levine et al. 1995, Haensel, Rowlahal. 1996) repeatedly
demonstrated the effectiveness of clomipraminewdaily doses in delaying
ejaculation. In 1993, Segraves and coworkers puddisa double-blind placebo-
controlled study demonstrating that clomipramines®5mg can even be taken on an
on-demand basis, approximately six hours priomwitus (Segraves, Saran et al.
1993). The majority of these pharmacological stsidsmilar to psychological
studies, were designed without a precise definbbRE and without any
methodology for quantifying the effects of treatrmen

In the 1980s, the efficacy of clomipramine was ggiped by some sexologists but
never reached international consensus. One mayevovity drug treatment has gone
such a long way to become accepted by medicalassiand sexologists as an
effective treatment for PE. Indeed, the psycholalgieew and particularly behaviour
therapy has predominated the literature and thergéwiew on PE for a number of

decades.
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On the one hand it may well be that animal resedath showing the neurobiological
basis of ejaculation has hardly been integrateld @lihical experiences regarding
drug treatment. This may have been due to clingé@amphasis on the tremendous
successes ascribed to behaviour therapy and/dregorésumed psychogenic nature
of PE. This may have been due to the prevailingomseption of the 1970s and
1980s that psychopharmacotherapy only repressegstegm, while the essence of the
disorder that had to be treated, e.g. PE, remayshplogical (Waldinger 1997). A
similar view that treatment with psychoactive drdges not change the essence of a
disorder also prevailed for a long time with reggeqsychiatric disorders (Zegerius
and Waldinger 1995).

Selective Serotonin Reuptake Inhibitors (SSRIS)n 1994, successful treatment of
PE by 40 mg paroxetine was for the first time régwdin a placebo-controlled study
(Waldinger, Hengeveld et al. 1994). The efficacyafoxetine in daily doses of 20-
40 mg has been replicated in various other stuzbés at regular daily dose and on an
“on-demand” regimen (Ludovico, Corvasce et al. 198@ldinger, Hengeveld et al.
1997, McMahon and Touma 1999). In addition, theatfy of other SSRIs, such as
50-200 mg sertraline and 20 mg fluoxetine, in dielgyejaculation has been
demonstrated in various studies (Mendels, Cameah #9095, Kara, Aydin et al.
1996, Lee, Song et al. 1996, Haensel, Klem et®#81McMahon 1998, Kim and
Paick 1999). The new methodology of these studesributed to a better
comparability of drug treatment study researchemzburaged various clinicians to
become interested in PE. An important parametecdarparing study results was the
intravaginal ejaculation latency time, a measute®duced by Waldinger et al. in
1994 (Waldinger, Hengeveld et al. 1994) and knowitha IELT. The IELT was
defined as the time between the start of intraxagiriromission and the start of
intravaginal ejaculation. The stopwatch, originatifroduced in 1973 by Tanner
(Tanner 1973) as an accurate tool to measure ajgmukime, has been reintroduced
in the 1990s and has since become a standardotoBE research.

Differential efficacy of SSRIs in delaying ejaculabn: By using the IELT, the
stopwatch and a 4-week baseline assessment aintacourse, comparison of
placebo-controlled studies have become possiblelantbnstrated that the various
SSRIs differed in the extent in which they delaggtulation (Waldinger,
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Zwinderman et al. 2004). As such it was demonddrtiiat paroxetine 20 mg/day

exerted the strongest ejaculation delay (Waldingeinderman et al. 2004).

5) The Neurobiological Approach

The development of accurate measurement of thelajaan time by using the IELT
and a stopwatch together with the availabilityhed SSRIs have stimulated both
human and animal psychopharmacological researBtoParticularly in the 1990s
animal research in rodents using SSRIs contribomach to our understanding of why
SSRIs delay ejaculation (Mos, Mollet et al. 199%ltlhger, van De Plas et al. 2002).
The pharmacological knowledge about the mechanfsatmn of these SSRIs has
become the cornerstone of an upcoming neurobiabggproach. These animal
studies have shown that ejaculation is not onlyiated by the central serotonergic
system but also by dopaminergic and oxytocinergibways (Li, Brownfield et al.
1993, Veening and Coolen 1998, Cantor, Binik e1889, de Jong, Veening et al.
2007, Veening and Olivier 2013, Veening and Co@eih4).

One of the major unanswered questions in the 18@8she distribution of the IELT
in the general male population. Waldinger et alalf\hger, Berendsen et al. 1998)
postulated that there is a continuum or biologi@alability of the IELT in men. This
continuum of ejaculation latency was first recogain male Wistar rats (Pattij, de
Jong et al. 2005). By investigation of large saamf male rats it appeared that in a
sexual behavioural test of 30 minutes about 10%atsfhardly or do not ejaculate,
about 10% of rats have a short ejaculation lat¢inoy and the majority have a
normal ejaculation latency time. This phenomena ith present in every large
sample of male Wistar rats, has become the basisieiv animal model for the
investigation of both lifelong premature and retr@jaculation (Pattij, Olivier et al.
2005). In 2005, it was the first time that an epigtdogical stopwatch study
measuring the IELT was performed in the generaldrumale population
(Waldinger, Quinn et al. 2005). It confirmed thaestance of a variability of the IELT,
but is also showed that the IELT has a positivevekkedistribution.

In two similar studies, the same skewed distributias found (Pryor, Althof et al.
2006, Waldinger, McIntosh et al. 2009).

These studies showed that IELT values of less thamute are statistically aberrant

compared to the IELT values in the general maleufaon.
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Interestingly, both stopwatch and self-reportedigtsi of the IELT in men with
lifelong PE show that about 90% of men ejaculatiiwil minute as well, indicating
that IELTs of less than 1 minute give rise to botred complaints and indeed are
statistically abnormal (Waldinger, Hengeveld et18198).

The finding of a population based variability otHELT implicates that rapid
ejaculation should be considered a biological phesmoon rather than a behavioural
aberration. This biological phenomenon is most pbtyp differently appreciated
among individuals, populations and cultures. Tte#eemen and women who cope
very well with rapid ejaculation and do not findaimajor problem. But for other men
and their sexual partners rapid ejaculation mayimeca psychological or emotional

problem.

Classification and Definition of Premature Ejac¢uaa

For many years, the various DSM definitions of P&evconsidered adequate for
daily clinical use. However, together with the masing research into PE of the last
two decades, increasing criticism against the D®Rhdion was uttered by clinicians
and neuroscientists (Waldinger and Schweitzer 2006pon became well-known
that the DSM definition of PE was not the resulewidence-based research but was
based on the opinions of a few clinicians and floeeean example of authority-based
medicine. The International Society for Sexual Mew (ISSM) made history in

2007 by organizing a committee of experts in te&lfiwho during a weekend in
Amsterdam convened and finally agreed on a fikgtle:ce-based definition of
lifelong PE (McMahon, Althof et al. 2008). Anoth&iajor contribution of the ISSM
was the publication in 2009 of the first evideneesdxd guideline for the treatment of
PE (Althof, Abdo et al. 2010). Recently, the ISSlgloasucceeded in formulating a
new definition of acquired PE (Serefoglu, McMahomle 2014). Without doubt, both
the new definitions of lifelong and acquired PE #mel guideline for PE treatment

will form a new basis for further evidence-basesksech of PE. Apart from this new
definition of lifelong PE, Waldinger et al. (Waldjar and Schweitzer 2008) proposed
a new classification of PE based on the duratiah@fELT and the frequency of
rapid ejaculations. In this classification, there four PE subtypes.

First of all, lifelong PE and acquired PE. Both tyyes have become an integral part
of PE since their description by Schapiro in 1988h@apiro 1943). However, based on

recent clinical and epidemiological stopwatch data,
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Waldinger postulated the existence of two othes®Mitypes: variable PE and
subjective PE (Waldinger and Schweitzer 2008, Wiaieli 2013). Men with lifelong
PE suffer from IELTs consistently shorter than a@lsominute in most sexual events,
since puberty or adolescents. In men with acquedit may be caused by erectile
dysfunction, thyroid disorders, prostatitis or telaship problems. In variable PE,
men suffer only sometimes of a very short IELTslibjective PE men have a normal
or even high IELT value, but despite these IELTadions still perceive themselves as
having PE. Whereas it is postulated that the short IELT values in men with
lifelong PE result from neurobiological processed genetic factors, it has been
postulated that subjective PE is strongly assotiaiéh psychological and cultural
factors. In these men, IELT is normal but the petioa of the IELT is distorted or
disturbed. Although there is not yet general cosssron this proposal for a new
classification, Serefoglu et al. published two s#gatonfirming the existence of the
four PE subtypes in a Turkish population (Serefo@immen et al. 2010, Serefoglu,
Yaman et al. 2011). The existence of these foustypes, with remarkable similar
prevalencies, has also been found in a Chinesdatapu(Gao, Zhang et al. 2013,
Zhang, Gao et al. 2013).

Prevalence of Lifelong PE in the Netherlands

Among men with PE there is an enormous taboo koalabut PE. For example, in the
study of Waldinger et al. (1998) only 14 (12.7%j of 110 men were willing to talk
about PE with first degree male relatives. A similarcentage was found in the study
of Porst et al (Waldinger 2007), in which only @%amen with PE were willing to
seek medical treatment.

According to the studies of Serefoglu et al (SegkfoCimen et al. 2010) and Gao et
al (Gao, Zhang et al. 2013), 2-3% of men suffemfiifelong PE in Turkey and a
Chinese province, respectively. Notably, comparédige scale epidemiological
studies on the prevalence of lifelong PE and d&tesubtypes in the Netherlands has
so far not been conducted. Nevertheless, acceptprgvalence of lifelong PE of 3%,
and based on the Centraal Bureau van Statisti&dS)@ata on the ages of all male
inhabitants living in the Netherlands in 2013,

a prevalence of lifelong PE can be roughly estichaiétne age composition in the
Netherlands in 2013 of males, aged between 18 {e@fs, was 5.806.000.
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With a prevalence of 3%, the number of men presiyralifering from lifelong PE

is around 175,000. Considering that only 9% of¢h@en is actively seeking medical
treatment, around 16,000 males are supposed tolegreseeking medical treatment.
On the other hand, in 2013, around 1.8 million malere present in the age class till
18 years. When 1.5% or 3% of the general male ipul are considered to suffer
from lifelong PE, it can be calculated that of tugrent young men under the age of
18 years, around 26.500 men or 53.000 men, redpsuffer from lifelong PE after
they have come to an age of 18 years. Unfortungtedye are no hard data available
that our calculated number of around 16,000 maibsch is only 9% of the
calculated 174.000 men, aged between 18 to 70 ybatss calculated to suffer from
lifelong PE), was indeed seeking medical treatni@nlifelong PE. Considering the
difference between the number of men that is catedlto suffer from lifelong PE,
that is supposed to seek treatment, and the igoemingeneral physicians about PE,
it may well be that either the current prevalerate of lifelong PE is too high or that
even less than 9% of men seek medical treatmeheihletherlands. For example, in
contrast to the studies of Serefoglu (Serefoglmeti et al. 2010) and Gao (Gao,
Zhang et al. 2013), both of which have been peréarmith a questionnaire,
Waldinger et al (2005; 2009) has performed two epidlogical studies in 5
countries (The Netherlands, UK, Spain, Turkey d&dWsS), using a stopwatch
method. In both studies that were performed imadoan group of heterosexual men
and their sexual partners, the couples were onjyested to measure the IELT with a
stopwatch during an one month period. In the &rsdl second study, it was shown
that 2.5% ejaculated within 1.5 and 1.0 minutepeesively. In both studies, 0.5%
ejaculated in 1 min and 10 seconds, respectivédig.median IELT in these studies
were 5.4 and 6.0 minutes, respectively (Waldinged,2005; 2009). In case that the
prevalence of lifelong PE in the general male pafoih is for example 1,5%, still
around 87.000 men between 18 and 70 years, wotflet $tom lifelong PE in 2013,
and if 9% would be willing to seek treatment, it&culated that around 8,000 would
have sought treatment for their complaints. Howesensidering the anecdotal very
low percentage of men visiting their GP in the Meldinds for seeking medical
treatment for PE, even the number of 8000 seerns tather high. Therefore, it may
be questioned whether in the Netherlands the peaealof lifelong PE is not even
lower than 1.5%. On the other hand it might weltHet even a lower number than

9% of men is seeking medical treatment for lifeldtig
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However, considering that lifelong PE is a rathistrdssing disorder, it is difficult to
understand that the majority (=90%) of the cal@adat74.000 men (=3% prevalence)
or of the 87.000 men (=1.5% prevalence) are ndingito seek medical treatment.
The argument of only the taboo or problems to disdE with a GP being
responsible for not seeking treatment in suchgelgroup of men of different ages, is
difficult to accept. Therefore, it is suggested ti@ prevalence of lifelong PE might
be lower than currently estimated. For examplegaglence of 0.5% for men
ejaculating within 1 minute has been found in tin& £pidemiological stopwatch
study by Waldinger et al. (2009). Other epidemiatafstopwatch studies are
required to investigate the real prevalence ofdifg PE in the general male

population.

6)The Genetic Approach

In 1943, Bernard Shapiro (Schapiro 1943) noticed then with PE Type B seemed
to have family members with similar ejaculatory gdamnts. Remarkably, this
interesting observation has never been quoteceifitdrature until it was mentioned
in 1998 in a study performed by Waldinger et ala{slihger, Rietschel et al. 1998)
who routinely asked 237 men with PE about familguscence of similar complaints.
Due to embarrassment, only 14 of them consentadikanale relatives about their
ejaculation. These 14 men were able to point datad of 11 first degree male
relatives with available information for direct penal interview. Indeed, ten of them
also ejaculated within one minute or less. Theuwtated risk in this small selected
group of men to have a first relative with PE wag® (Cl: 59-99%). The odds of
family occurrence is therefore much higher compaoeal suggested population
prevalence rate of 2-39%. Moreover the high oddiate a familial occurrence of
the syndrome far higher than by chance alone. Basdhis preliminary observation
the influence of genetics as formerly stated bynBet Schapiro, gains substantial
credibility. Notably, in 1998, based on animal saixpsycho-pharmacological
research data, Waldinger et al. (Waldinger, Berends al. 1998) postulated that the
duration of the IELT in men with lifelong PE, dedithin terms of an IELT that occurs
consistently within 1 minute, is associated witthirainished 5-HT neurotransmission,
a hyperactivity of 5-HTa receptor functioning and a diminished 5-dTeceptor

functioning.
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AIM AND OUTLINE OF THIS THESIS

The aim of this thesis was to investigate whetlegregic polymorphisms of the central
serotonergic (5-hydroxytryptamine; 5-HT) systemuahce the duration of the
intravaginal ejaculation latency time (IELT) in meiith lifelong PE. Our main focus
was the investigation of the influence of genettymorphisms of the 5-HT
transporter promoter gene, the 54 &nd 5-HTEc receptor gene on the duration of
the IELT in heterosexual men both during a drug-traseline period and during daily
paroxetine treatment. The studies have been pegfbancording to a strict method of

using a stopwatch, handled by the female parthérae at each intercourse.

In Chapter 2 polymorphisms of the 5-HT-transporter (5-HTT) gevere investigated
in 89 men with lifelong PE. Their genotype frequesavere compared with the
genotype distribution of the 5-HTT gene polymorphigf the general male
population in the Netherlands and were also conaparth the duration of their

IELT, as measured with a stopwatch throughout anooeth period. The aim of this
study was to investigate whether there is a diffeeen genotype distribution of this
gene polymorphism between men with lifelong PE tredcontrol group and whether
and how the duration of the IELT in these men samted with the genotype of this

polymorphism.

In Chapter 3 the influence of the C(1019)G polymorphism of 8kl T, receptor
gene on the duration of the IELT was investigate84 men with lifelong PE. The
aim of this study was to investigate whether and tite duration of the IELT in these
men is associated with the genotype of this polyhiem.

In Chapter 4 the role of Cys23Ser polymorphism of the 5-Hfleceptor on the
duration of the IELT was investigated. As this potyrphism is only present at the X
chromosome, only homozygote wildtypes and mutaet®wneasured in these men.
Similar to both studies reported in chapter 2 amapter 3, the aim of the study in
chapter 43 was also to investigate whether andthewduration of the IELT in these

men is associated with the genotype of the bH&ceptor polymorphism.
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The study reported i@hapter 5 had two aims. First of all to investigate the
percentage of successful clinically relevant ejattoh delay induced by daily use of
paroxetine 20 mg/day by men with lifelong PE. Seltprthe aim was to investigate
whether there is an association between paroxetthezed ejaculation delay in men
with lifelong PE, expressed in the fold-increas¢hef geometric mean IELT

compared to baseline values, and polymorphismeobtHT transporter gene.

In Chapter 6, complete ejaculation delay non-response to pairexeind another
serotonergic antidepressant treatment, is invastigd he participating men were
distinguished in paroxetine responders and panmeton-responders. The aim of this
study was to investigate some parameters, suchraggiine and prolactine serum
concentrations, that might be involved in a ratlaee phenomenon, which consists of
the absence of ejaculation delay while using dif¢ISSRIs.

Chapter 7 describes our investigation of the methodology design of 6 studies that
have recently been published on 5-HTTLPR polymamwhand PE. The aim of our
study was to investigate whether these six stumhies-HTTLPR polymorphism and
PE are suitable for inclusion in a meta-analysisur investigation we focused on

Hardy-Weinberg equilibrium and PCR analysis as replin these 6 studies.

Finally, in Chapter 8 all our findings are summarized and discusseddroader

context.
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ABSTRACT

Introduction. Lifelong premature ejaculation (LPE) is characedi by persistent

intravaginal ejaculation latency times (IELTs) e$$ than 1 minute, and has been postulated
as a neurobiological dysfunction with genetic vudtdlity for the short IELTSs, related to
disturbances of central serotonin (5-hydroxytryptej5-HT]) neurotransmission and 5-HT

receptor functioning.

Aim. To investigate the relationship between 5-HT tpan®r gene-linked polymorphism (5-
HTTLPR) and short IELTs in men with lifelong PE.

Methods. A prospective study was conducted in 89 Dutch @sian men with lifelong PE.
IELT during coitus was assessed by stopwatch odemanth period. Controls consisted of
92 Dutch Caucasian men. All men with LPE were ggmed for a 5-HTT-promoter
polymorphism. Allele frequencies and genotypeshois(S) and long (L) variants of 5-
HTTLPR polymorphism were compared between patiantscontrols. Association between
LL, SL, and SS genotypes, and the natural logariththe IELT in men with LPE was

investigated.

Main Outcome MeasuresIELT measured by stopwatch, 5-HTTLPR polymorphism.

Results.In men with lifelong PE, the geometric mean, medand natural mean IELTs were
21, 26, and 32 seconds, respectively. There wesggmificant differences in the 5-HTT
polymorphism alleles and genotypes between 89 Dd#zcasian men with LPE (S 47%, L
53%/LL 29%, SL 48%, SS 22%) and 92 Dutch Caucasientrols (S 48%, L 52%/LL 29%,
SL 45%, SS 26%). In men with lifelong PE there wastatistically significant difference
between LL, SL, and SS genotypes in their geometdan IELT P < 0.027); the LL
genotypes had significantly shorter IELTs than$i$eand SL genotypes.

Conclusions.The 5-HTTLPR polymorphism is associated with digant effects on the
latency to ejaculate in men with lifelong PE. Meihw&S and SL genotypes have 100% and

90% longer ejaculation time, respectively than mith LL genotypes.
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Introduction

Lifelong premature ejaculation (PE) is defined asade sexual dysfunction characterized by
ejaculation that always or nearly always occursergo or within about 1 minute of vaginal
penetration, the inability to delay ejaculationadhor nearly all vaginal penetrations, and with
negative personal consequences, such as distotsey frustration, and/or the avoidance of
sexual intimacy (Althof, McMahon et al. 2014).

Based on a persistent short intravaginal ejaculdétency time (IELT) of these men of less
than 1 minute (Waldinger, Hengeveld et al. 1998) astrong ejaculation delaying effects of
daily selective serotonin reuptake inhibitor (SSiRtatment (Waldinger, Hengeveld et al.
1998), Waldinger et al. postulated lifelong PE aarobiological dysfunction with a genetic
vulnerability for short IELTs related to decreasettral serotonin (5-hydroxytryptamine [5-
HT]) neurotransmission and/or 5-HT receptor dysfiomg i.e., a hypofunction of 5-H¢
and/or hyperfunction of 5-HE receptors (Waldinger, Berendsen et al. 1998, \Wg#i,
Rietschel et al. 1998, Waldinger 2002).

Indirect clinical support for a genetic vulneratyilimay be derived from a Dutch study in men
with lifelong PE with IELTs of less than 1 minusfjowing an increased familial occurrence
of lifelong PE with IELTs of less than 1 minutefirst-degree male relatives (Waldinger,
Rietschel et al. 1998); a Finnish male twin questare study showing a moderate genetic
influence on PE (Jern, Santtila et al. 2007); amichal studies showing a subgroup of
persistent rapidly ejaculating Wistar rats (Patlg,Jong et al. 2005, Waldinger and Olivier
2005). Animal research (Ahlenius and Larsson 19®ilenius and Larsson 1998) and SSRI-
induced ejaculation delay in both men (Waldingavirdlerman et al. 2004, Waldinger 2007)
and laboratory rats (de Jong, Pattij et al. 20@5)a@hg, Pattij et al. 2005) indicate the
involvement of central serotonin (5-HT) neurotrarssion, including serotonin transporter
(SERT; 5-HTT) and 5-HT receptor functioning, in tlegulation of the ejaculation time.
Based on these data we postulate that genetic pophism of the 5-HTT, 5-HT receptors
involved in ejaculation (e.g., 5-H{ and 5-HTc receptors), 5-HT receptors involved in 5-HT
synaptic autoregulation (e.g., 5-tATand 5-HTs receptors), and 5-HT regulating enzymes
(catechol-O-methyl transferase [COMT] and monoaroixidase [MAQ]) determine the
regulation of the intravaginal ejaculation time. fd@pecifically, it is postulated that the
persistent occurrence of IELTs of less than 1 naifitmen with lifelong PE results from a
combination of polymorphisms of the aforementiosetbtonergic transporter and receptors,
and other neurotransmitters and/or receptors. Batv2€05 and 2008 we have investigated
the polymorphisms of the aforementioned factonmém with lifelong PE. The current article

on polymorphism of the 5-HTT is the first reporttbése investigations.
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For a good understanding of this research it iit@mt to have some basic insight into 5-
HTT functioning and 5-HTT polymorphism.

The 5-HTT is a specific protein transporter— lozadl in the cell membrane—that facilitates
serotonin reuptake from the synapse, and it isafget of SSRIs that are known to delay
ejaculation (Qian, Melikian et al. 1995). Havingigh affinity for serotonin, 5-HTT controls
the duration, availability, and signaling capadfyb-HT in the synapse (Qian, Melikian et al.
1995). If short IELTs in men with lifelong PE—busa in men without lifelong PE—is
associated with diminished central 5-HT neurotrassion, it may be argued that an
increased function of the 5-HTT is related to thewrence of PE. Such an increased function
may be related to genetic polymorphisms of the S-Hfideed, it has been shown that the
SERT gene is polymorphic (Heils, Teufel et al. 199e 5-HTT functioning is moderated

by a polymorphism in the 5-HTT promoter regiontod SERT gene (SCL6A4), which
encodes for the SERT (5-hydroxytryptamine trangpdimked promoter region [5-

HTTLPR]) (Kunugi, Hattori et al. 1997, Murphy, Lennet al. 2004, Smith, Lotrich et al.
2004). The 5-HTTLPR gene has two variant allelesh@t (S) and a long (L) allele. The
short allele has 44 base pairs (bps) less thah #tiele (Heils, Teufel et al. 1996). The
transcriptional activity of the L allele has beeparted to be twice as high as the S allele
(Lesch 2004). The genotypes composed by thesesbet called LL, SS, and SL. If
expressed in cell lines, the short (S) allele efSHHTT genotype reduces transcriptional
efficiency of the 5-HTT gene promoter, resultingéaduced 5-HTT expression and serotonin
uptake compared with the long (L) allele (Leschn@a et al. 1996). Notably, the S allele has
been associated with a nearly 50% reduction inesgion of the SERT protein, vulnerability
for mood disorders, inadequate response to SSRIsside-effects (Murphy, Hollander et al.
2004, Hariri and Brown 2006). In Caucasians, theogygoe frequencies are approximately
25% SS, 47% SL, and 28% LL (Smits, Smits et al4200heoretically, men with one or

more S alleles for the 5-HTT have fewer functionirapsporters and could therefore lead to a
higher serotonergic neurotransmission. Consequéhitypostulated that men with SS
genotype have longer IELT durations than men wltlgenotype. The aim of this study was
to investigate whether men with lifelong PE havelative enrichment of the LL 5-HTT

polymorphism.

Methods

Patients and Assessments

Included were men who were actively seeking dragttment for lifelong PE at the Outpatient
Department of Neurosexology. The included men cfiome all parts of the Netherlands.
None of them were recruited by advertisement. Nafrtbem used or had ever been using

drugs, such as SSRIs or clomipramine, for thermmeat of lifelong PE.
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IELT was defined as the time between the staraginal penetration and the start of
intravaginal ejaculation (Waldinger, Hengeveldletl894). Lifelong PE was operationally
defined as the lifelong presence of an IELT of hute or less after vaginal penetration
occurring on more than 90% of occasions of sexitarcourse with every sexual partner
together with complaints of inability to delay ajdattion and feelings of frustration about it
(Waldinger, Hengeveld et al. 1998, McMahon, Alteoal. 2008). All patients included were
heterosexual men, aged 18 to 65 years. In orddorextclude men with particular
psychological difficulties related to PE, a statdiationship with a female partner was not
required. However, it was required that duringXhmonth period of IELT assessments,
intercourse should have taken place with the saomam. Patients were not permitted the
use of condoms, topical local anesthetic creanspi@ys, or excessive consumption of
alcohol within 5 hours prior to intercourse. Exatuscriteria included erectile dysfunction,
alcohol or substance abuse, mental disorders, galyiBhesses affecting ejaculatory
functioning, concomitant medications, a historysekual abuse reported by the patient and/or
his partner, serious relationship problems, pregpaithe partner, or the desire to become
pregnant in the near future. Erectile dysfuncti@swetermined by the abbreviated version of
the International Index of Erectile Function-5(Ros€appelleri et al. 1999). Patients attended
the Outpatient Department approximately 1 monttoteethe start of daily SSRI treatment
(first baseline assessment), on the day beforamierd (second baseline assessment), and at
the end of two consecutive series of 5 weeks df &BRI treatment. The partners
accompanied the patients on the first and last. VAsithe first visit, patients and partners were
interviewed individually by the last author (M.D.aldinger) and asked for an independent
estimation of the IELT. A stopwatch and instrucg@n how to measure the IELT were
provided. The couples measured the IELT at home tneefollowing 4 weeks. The female
partners had to handle the stopwatch. Couples wstreicted not to have interrupted
intromission or to change their usual way or fretguyeof intercourse. If intercourse took
place more than once at the time of IELT measurénoaty the first occurrence was
included. Patients were not recruited by advertesgrand were not reimbursed for their
participation. All laboratory testing, includingdadd sampling and genetic testing, were
conducted by the first author (P.K.C. Janssen).stihgy was conducted without any
involvement of a pharmaceutical industry. All labtmry facilities and test materials were
granted by the two participating laboratories. infed consent was obtained from all patients
after explaining the purpose of the study. The fermpartner also had to agree to participate
in the study. The study was approved by the Hdsgigalical Ethical Committee and was

conducted in accordance with the Helsinki Declaratf 1975, as revised in 1983.
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The control group consisted of 92 physically andhtakly healthy male individuals recruited
in another study conducted by the Department ofiMayry of the Utrecht Medical Center,
Utrecht, the Netherlands (Jungerius, Hoogendooah &007). All of these control
participants had been previously genotyped fol5tHhEI TLPR polymorphism. In addition, all
male controls had at least three grandparents vene faorn in the Netherlands. The control
group was randomly sampled and is considered reptas/e of the general Dutch
population (Jungerius, Hoogendoorn et al. 2007)tHgeoccurrence of complaints of PE nor
stopwatch assessments of IELT has been investigatbd control group.

Genotyping (DNA isolation and Polymerase Chain ReadPCR] analysis)

DNA Isolation
Genomic DNA was extracted from 10 mL of EDTA anéigalated whole blood using a

standard salting-out method protocol.

PCR Analysis
The 44-bp insertion/deletion polymorphism withim firomoter region of the SERT

(SLC6A4) gene was amplified by PCR. The insertietgtion in the SERT gene-linked
polymorphic region (5-HTTLPR) was amplified usirge tfollowing oligonucleotide primers:
forward B-GGCGTT GCCGCTCTGAATC-3 and reverse;'855AG
GGACTGAGCTGGACAACCAC-3 flanking the 5-HTT gene-linked polymorphic region
(5-HTTLPR). Corresponding to the nucleotide posgioanging from -1,416 to -1,397 and
from —910 to —889 of the 5-HTT gene regulatory oegia 484-bp or a 528-bp fragment was
generated.

Reagents and conditions for the PCR were: 1 plOdfriies polymerase buffer; 0.2 mmol/L
deoxyribonucleotide triphosphates; 2.0 mmol/L MgOl4 uM mol/L of each primer
(Biolegio BV, Nijmegen, the Netherlands); 0.5 U A&ime Pfx DNA polymerase
(Invitrogen Life Technologies, Strathclyde, UK);d850 ng of genomic DNA, in a total
reaction volume of 10 pL.

The PCR program on a thermal cycler (GeneAMP tyf®9Perkin Elmer, Waltham, MA,
USA) was as follows: Reactions were cycled withighidenaturation at 94°C for 4 minutes,
followed by 33 PCR cycles of 94°C for 30 seconds@for 60 seconds, 68°C for 60
seconds, and a final extension step of 4 minut24t.

The amplification products were electrophorese@¥%nagarose gels at 100 V for 120
minutes. The gel and running buffers were 1x TBBY0n Tris-Base, 0.89 m boric acid,
20 mM Na2EDTA). The fragments were visualized byidium bromide under ultraviolet

transillumination.
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Statistics

The mean, median, and geometric mean |IELT was ledaliof stopwatch-determined
IELTs. Hardy—Weinberg equilibrium to check laboratefficacy of PCR analysis was
determined in the control group and the patientignasing a chi-square test. Allele and
genotype frequencies between patients and conteris compared using SPSS 15.0 for
Windows (Chicago, IL, USA)P < 0.05 was considered statistically significanatiStical
power calculations were performed using the Ger&iwer Calculator package. Assuming
that the risk allele has a frequency of 0.44 ingbpulation, our sample has 83% power to
detect a locus with relative risk of 18 £ 0.05) (Purcell, Cherny et al. 2003). Analysis of
variance (anova) was performed to determine arcagsm between the genotype in the

patient group and their IELTs.

Results

The study included 89 patients and 92 controlsleTalshows the characteristics of the men
with lifelong PE and the control group. The meastandard deviation frequency of
intercourse per month was 3.4 (x1.4) ranging fraim to eight intercourses. The lifelong PE
and control groups differed significantly in agalanarital statusK < 0.05). Of men with
lifelong PE, the majority (92%) ejaculated withinminute after vaginal penetration; of all
these men, 18% ejaculated within 10 seconds, 13%%n20 seconds, 28% within 30
seconds, and 33% within 60 seconds after vagimatpation (Figure 1). As seen before, the
IELT distribution in this study was skewed with geetric mean, median, and natural mean
IELTs 21, 26, and 32 seconds, respectively (Waklingwinderman et al. 2008). We

therefore decided to perform statistical analy$ikEaT after logarithmic transformation.
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Table 1. Patient and control characteristics

Characteristics Patients (NjControls (N)P
Population 89 92
IAge (years) <0.05
Mean 36.0 53.6
Range 20-61 27-78
Standard deviation (SD) 9.0 15.3
IAge partner (years)
Mean 34.3
Range 21-63
SD 8.3
Nationality
Dutch (Caucasian) 95% 100%
Marital status <0.05
Married 43.5% 70.0%
Relationship but not marrigd.9% 30.0%
No relationship 4.6% 0.0%
Duration of relation (yeard) 10.6
Range 0.1-30
SD 7.9
Education 0.36
Low 13.0% 13.0%
Medium 30.6% 24.6%
High 56.4% 62.3%
Figure 1.
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Intravaginal ejaculation latency time (IELT) diswition in Dutch men with lifelong PE.
The PCR reaction resulted, as expected, in a 5#8aa84-bps long fragments for the “L”
and “S” alleles, respectively, resulting in LL, Sir,SS genotypes (Figure 2). Genotyping
completeness was 98% in patients and 97% in cantrol
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Figure 2.

Photograph of illuminating DNA fragments on gel endltraviolet light. Lane 1:
homozygous patient for LL alleles. Lane 2: homozaygpatient for SS alleles. Lane 3:
heterozygous patient for LS alleles. L = long; Shert.

Hardy—Weinberg equilibrium was not rejected for aggpe distributions of the
polymorphisms investigated in patienBs= 0.99) and controld(= 0.59). Of the 89 men
with lifelong PE, 26 (29%) had LL genotype, 43 (43%ad SL genotype, and 20 (22%) had
SS genotype. Of the 92 controls, LL, SL, and SStygre were present in 27 (29%), 41
(45%), and 24 (26%), respectively. No statisticalnificant differences were found in 5-
HTTLPR allelic variations. In addition, no statéslly significant differences were found in

5-HTTLPR gene variations. Genotyping and assogciatisting are represented in Table 2.

Table 2. Results of genotyping and associatiainges

AIIeIe/genotprPatientS Controls P valud
Count/Frequency (%)CountFrequency (%
S 97 54.5 89 48.4 0.24
L 81 45,5 95 51.6
Sum 178 | 100 184 | 100
SS 19 21.3 24 26.1 0.46
SL 43 48.3 41 44.6
LL 7 30.3 27 29.3
Sum 89 99.9 92 100

Anova of the natural logarithm (In) of IELT showadtatistically significant difference in
men with lifelong PE and with LL, SL, and SS gempaty P = 0.027), indicating that men
with LL genotypes have a shorter IELT than men @hand SL genotypes (Table 3).
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The geometric mean IELT in the LL, SL, and SS ggpes were 13.2, 25.3, and 26.04
seconds, respectively. The fold increase of themgdiic mean IELT in the SS and SL
genotype groups compared with the LL genotype gwere 2.0 and 1.9, respectively,
indicating that men with SS genotypes and SL geestyon average, show a 100% and 90%
stronger ejaculation delay than men with LL genesym this group of men with lifelong PE.
Table 3. Natural logarithm of intravaginal ejadida latency time (IELT) per genotype in

men with lifelong premature ejaculation

Genotype N Mean In IELT(SD) Geometric mean IELT 95% ClI ofthe geometric
LL R7 2.6 (1.3) 13.2 8.2-22.2

SL/LS 43 3.2(0.9) 25.3 18.6-32.3

SS 19 3.2(1.1) 26.0 14.8-40.6

Total 89 3.0(1.1) 20.1 15.9-25.4

Cl = confidence interval; L = long; SD = standagVidtion; S = short.

Discussion

The current study showed a strong similarity in BTHPR polymorphism in men with
lifelong PE and male controls. Because Hardy—Wemkequilibrium was valid in both

patient and control group outcome data, it is wthlilkhat laboratory biases or other
disturbances have affected the outcomes. Giveimtheations for involvement of central
serotonergic neurotransmission in regulating thatiten of IELT in men with lifelong PE,

we have compared functional polymorphisms in th€TStransporter gene between men with
lifelong PE and mentally and physically healthy trols that were representative for the
Dutch male population. The current sample of meh V\ifielong PE has a similar IELT
distribution as has been found in two other IELIdgts in Dutch men with lifelong PE, and
seems therefore representative for this group téma: about 60% ejaculates within 30
seconds, and about 90% ejaculates within 1 mirftee waginal penetration (Waldinger,
Hengeveld et al. 1998, Waldinger, Zwinderman e2@07). In the current study only 8% of
men ejaculated between 1 and 2 minutes after viag@metration. This low percentage is also
similar to the two previous studies in Dutch memvirich 10% and 8% ejaculated between 1
and 2 minutes (Waldinger, Hengeveld et al. 1998difiger, Zwinderman et al. 2007). As
only 8% of the current cohort of men ejaculatedvieein 1 and 2 minutes, and it is known
from previous studies that about 10% of men witldng PE report IELTs between 1 and 2
minutes (Waldinger, Hengeveld et al. 1998, Waldinginderman et al. 2007, McMahon,
Althof et al. 2008), it was decided to also include 8% of men in the current study in order
to avoid investigating a diagnostic criterion rattien a genuine cohort. The healthy controls
differed significantly in age and marital statusnfrthe patient group. However, for the
purpose of the current study of genetic researchdn with lifelong PE, this difference in
patient characteristics is not regarded as an impad, as lifelong PE is a chronic

ejaculatory dysfunction with similar prevalence agalifferent age groups.
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The current study did not show any significantefiéinces between patients and controls
regarding 5-HTTLPR polymorphism. This suggests thatcurrent sample of men with
lifelong PE is representative of the Dutch maleutafion. However, the control group was
not investigated on the existence of lifelong PH iums likely that the control group includes
about 2.5% of men with lifelong PE and IELTs ofdélsan 1 minute (Waldinger, Quinn et al.
2005, Waldinger, Zwinderman et al. 2005). Interegi, the current study showed that the
IELT in men with lifelong PE is associated with 3-Hpolymorphism, i.e., that men with LL
genotype have a significantly shorter IELT than math SS and SL genotypes. This finding
is in line with psychopharmacological knowledgeocentral serotonin neurotransmission.
Theoretically, men with LL genotype have more (ettér) functioning 5-HT transporters that
would correspond with lower synaptic serotonin aadsequently lower stimulation of any 5-
HT receptor. Animal research has shown that deedeBsHT neurotransmission is associated
with facilitated ejaculation latencies (Ahleniugiksson et al. 1971, Gessa and Tagliamonte
1974, Dahlof and Larsson 1979, Qureshi, Forsbead) 4989, Lesch, Balling et al. 1994). It
is remarkable that in a group of men with extrensdlgrt ejaculation times, a serotonin
neurotransmission influencing polymorphism stilssach a strong effect. The current study
has shown that the geometric mean IELT in the LL,,a&hd SS genotypes were 13.2, 25.3,
and 26.04 seconds, respectively. The fold increffige geometric mean IELT in the SS and
SL genotype groups compared with the LL genotypeigmwas 2.0 and 1.9, respectively,
indicating that men with SS genotype and SL germtgn average show a 100% and 90%
longer ejaculation time than men with lifelong Riflavith LL genotype. In the current group
of men with lifelong PE, the median IELT was 26@ats. In contrast, stopwatch assessment
of the IELT in the general male population yieldethedian IELT of 5.4 minutes (Waldinger,
Quinn et al. 2005), indicating a difference of Sates compared with the median IELT in
men with lifelong PE. Although we have found tha tELT in men with lifelong PE is
associated with 5-HTTLPR polymorphism—indicatingG9% shorter IELT in men with LL
genotype compared with the IELT in men with SS §hdyenotypes—it is assumed that,
based on the difference of 5 minutes with the nretid. T in the general male population,
apart from 5-HTTLPR polymorphism, also other genatid possibly nhongenetic factors may
be involved in the regulation of the IELT. Thisalso more in line with our hypothesis that
the very short IELTs in men with lifelong PE resiatim a combination of different
polymorphisms in central serotonergic neurotransioiig enzymes involved in serotonergic
metabolism, serotonergic receptors related to &ton functioning, and serotonergic
receptors involved in synaptic autoregulation. &ample, it may well be that the regulation
of the IELT is also regulated by the second polywhism in the 5-HTT gene, the variable
tandem of repeat numbers, located in the secormhinf the 5-HTT gene (Lesch, Balling et
al. 1994).
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But it may also be that polymorphism of 5-HT5-HTg, 5-HT,a, 5-HT,c receptors, and
polymorphism of COMT and MAO play a role in regitgtthe IELT. These factors are
currently investigated by our group. The currentlgtshows evidence that polymorphism of
the 5-HTTLPR plays a role in the regulation of theation of the IELT in men with lifelong
PE. However, there currently is no evidence thatrporphism of the 5-HTTLPR forms the
genetic basis of lifelong PE. The current studyahthat within the group of men with
lifelong PE with IELTs of less than 1 minute, orandistinguish men with persistently rapid
and ultrarapid ejaculations dependent on the 5-HAR Ipolymorphism genotype. A
limitation of the current study is the absencetopsatch measurement of the IELT in the
control group. However, an interesting option dedifrom the current findings is whether all
human males show a 5-HTTLPR polymorphism-depeniddni that is superimposed upon a
basic ejaculation time. The latter seems indeperfdem serotonin neurotransmission and,
although nothing is known about its underlying matdbms, it could be determined or
modulated by genetic and/or nongenetic factorsnTatiidies could help in unraveling these

extremely interesting questions.

Conclusion

This is the first study investigating 5-HTTLPR gémes in relation to the IELT in men with
lifelong PE. The study shows evidence that 5-HTTlg@R/morphism is associated with the
IELT in men with lifelong PE. Men with LL genotypésave statistically shorter IELTs than
men with SS and SL genotypes. The current studwshior the first time, the clinical notion
and our hypothesis of genetic influences on thellELmen with lifelong PE. We postulate
that apart from 5-HTTLPR polymorphisms other gemé&ictors are also involved in the
regulation of the IELT. Further genetic researchthia group of men is warranted. In this
respect, genetic research on 5-HT receptors assdaiath ejaculation and synaptic
autoregulation, and enzymes involved in 5-HT meliabois currently being further

investigated by our group.



47

Reference list

Ahlenius S, Eriksson H, Larsson K, Modigh K, SotlemsP. Mating behavior in the male rat
treated with p-chlorophenylalanine methyl estenaland in combination with pargyline.
Psychopharmacologia. 1971;20(4):383-8.

Ahlenius S, Larsson K. Opposite effects of 5-meyhbiyN-di-methyl-tryptamine and 5-
hydroxytryptophan on male rat sexual behavior. Plagology, biochemistry, and behavior.
1991;38(1):201-5.

Ahlenius S, Larsson K. Evidence for an involvemefr-HT 1B receptors in the inhibition of
male rat ejaculatory behavior produced by 5-HTRcRgpharmacology. 1998;137(4):374-
82.

Althof SE, McMahon CG, Waldinger MD, Serefoglu E€hindel AW, Adaikan PG, et al. An
Update of the International Society of Sexual Mewdits Guidelines for the Diagnosis and
Treatment of Premature Ejaculation (PE). The jounhaexual medicine. 2014.

Dahlof LG, Larsson K. PCPA potentiates the effeftspecific copulatory experience on the
sexual behavior of the pudendectomized male rarrhcology, biochemistry, and behavior.
1979;11(6):701-4.

de Jong TR, Pattij T, Veening JG, Dederen PJ, \Wgkti MD, Cools AR, et al. Citalopram
combined with WAY 100635 inhibits ejaculation arjdailation-related Fos
immunoreactivity. European journal of pharmacoldg05;509(1):49-59.

de Jong TR, Pattij T, Veening JG, Waldinger MD, {808R, Olivier B. Effects of chronic
selective serotonin reuptake inhibitors on 8-OH-DFAduced facilitation of ejaculation in
rats: comparison of fluvoxamine and paroxetine cRepharmacology. 2005;179(2):509-15.

Gessa GL, Tagliamonte A. Role of brain monoaminasale sexual behavior. Life sciences.
1974;14(3):425-36.

Hariri AR, Brown SM. Images in neuroscience: Semgto. The American journal of
psychiatry. 2006;163:12.

Heils A, Teufel A, Petri S, Stober G, Riederer BnBel D, et al. Allelic variation of human
serotonin transporter gene expression. Journadwfachemistry. 1996;66(6):2621-4.

Jern P, Santtila P, Witting K, Alanko K, Harlaar dhansson A, et al. Premature and delayed
ejaculation: genetic and environmental effects fiopulation-based sample of Finnish twins.
The journal of sexual medicine. 2007;4(6):1739-49.

Jungerius BJ, Hoogendoorn ML, Bakker SC, Van't H#pBardoel AF, Ophoff RA, et al. An
association screen of myelinrelated genes impkctte chromosome 22g11 PIK4CA gene in
schizophrenia. . Mol Psychiatry 2007. 2007.

Kunugi H, Hattori M, Kato T, Tatsumi M, Sakai T,<2ki T, et al. Serotonin transtporter
gene polymorphisms: Ethnic difference and possibiociation with bipolar affective
disorder. . Molecular psychiatry. 1997;2:457-62.

Lesch KP. Gene-environment interaction and the tiEmef depression. Journal of psychiatry
& neuroscience : JPN. 2004;29(3):174-84.



48

Lesch KP, Balling U, Gross J, Strauss K, Wolozin Blurphy DL, et al. Organization of the
human serotonin transporter gene. Journal of nénanagmission General section.
1994;95(2):157-62.

Lesch KP, Bengel D, Heils A, Sabol SZ, Greenberg Bétri S, et al. Association of anxiety-
related traits with a polymorphism in the serotamamsporter gene regulatory region.
Science. 1996;274(5292):1527-31.

McMahon CG, Althof SE, Waldinger MD, Porst H, DehrSharlip ID, et al. An evidence-
based definition of lifelong premature ejaculaticeport of the International Society for
Sexual Medicine (ISSM) ad hoc committee for thardiéébn of premature ejaculation. The
journal of sexual medicine. 2008;5(7):1590-606.

Murphy DL, Lerner A, Rudnick G, Lesch KP. Serototriansporter: gene, genetic disorders,
and pharmacogenetics. Molecular interventions. 2{@%109-23.

Murphy GM, Jr., Hollander SB, Rodrigues HE, KrerieiSchatzberg AF. Effects of the
serotonin transporter gene promoter polymorphismmotazapine and paroxetine efficacy
and adverse events in geriatric major depressiochives of general psychiatry.
2004;61(11):1163-9.

Pattij T, Olivier B, Waldinger MD. Animal models efaculatory behavior. Current
pharmaceutical design. 2005;11(31):4069-77.

Pattij T, de Jong TR, Uitterdijk A, Waldinger MD g¢ning JG, Cools AR, et al. Individual
differences in male rat ejaculatory behaviour: cleiag for models to study ejaculation
disorders. The European journal of neuroscienc@s22(3):724-34.

Purcell S, Cherny SS, Sham PC. Genetic Power Gatsuldesign of linkage and association
genetic mapping studies of complex traits. Bioinfatics. 2003;19(1):149-50.

Qian Y, Melikian HE, Rye DB, Levey Al, Blakely RIdentification and characterization of
antidepressant-sensitive serotonin transporteejpr®using site-specific antibodies. The
Journal of neuroscience : the official journallod Society for Neuroscience.
1995;15(2):1261-74.

Qureshi GA, Forsberg G, Bednar I, Sodersten P.topf@an, 5-HTP, 5-HT and 5-HIAA in
the cerebrospinal fluid and sexual behavior in maie. Neuroscience letters. 1989;97(1-
2):227-31.

Rosen RC, Cappelleri JC, Smith MD, Lipsky J, Peiva Bevelopment and evaluation of an
abridged, 5-item version of the International Indé¥rectile Function (IIEF-5) as a
diagnostic tool for erectile dysfunction. Intermaual journal of impotence research.
1999;11(6):319-26.

Smith GS, Lotrich FE, Malhotra AK, Lee AT, Ma Y, &mner E, et al. Effects of serotonin
transporter promoter polymorphisms on serotonirction. Neuropsychopharmacology :
official publication of the American College of Neypsychopharmacology.
2004;29(12):2226-34.

Smits KM, Smits LJ, Schouten JS, Stelma FF, NelenfarPrins MH. Influence of SERTPR
and STin2 in the serotonin transporter gene orfteet of selective serotonin reuptake
inhibitors in depression: a systematic review. Malar psychiatry. 2004;9(5):433-41.



49

Waldinger MD. The neurobiological approach to premaejaculation. The Journal of
urology. 2002;168(6):2359-67.

Waldinger MD. Premature ejaculation: definition airdg treatment. Drugs. 2007;67(4):547-
68.

Waldinger MD, Berendsen HH, Blok BF, Olivier B, ldt¢ge G. Premature ejaculation and
serotonergic antidepressants-induced delayed afamul the involvement of the serotonergic
system. Behavioural brain research. 1998;92(2)8.11-

Waldinger MD, Hengeveld MW, Zwinderman AH. Paroretireatment of premature
ejaculation: a double-blind, randomized, placebotadled study. The American journal of
psychiatry. 1994;151(9):1377-9.

Waldinger MD, Hengeveld MW, Zwinderman AH, OliviBr A double-blind, randomized,
placebocontrolled study with fluoxetine, fluvoxamjmparoxetine and sertraline. . Journal of
clinical psychopharmacology. 1998;18:274-81.

Waldinger MD, Hengeveld MW, Zwinderman AH, OliviBr An empirical operationalization
study of DSM-1V diagnostic criteria for prematuja@ilation. . Int J Psychiatry Clin Pract.
1998;2:287-93.

Waldinger MD, Olivier B. Animal models of prematuaad retarded ejaculation. World
journal of urology. 2005;23(2):115-8.

Waldinger MD, Quinn P, Dilleen M, Mundayat R, Sclitwer DH, Boolell M. A
multinational population survey of intravaginal @jéation latency time. The journal of sexual
medicine. 2005;2(4):492-7.

Waldinger MD, Rietschel M, Nothen MM, Hengeveld M@ljvier B. Familial occurrence of
primary premature ejaculation. Psychiatric genefi®98;8(1):37-40.

Waldinger MD, Zwinderman AH, Olivier B, SchweitzBH. Proposal for a definition of
lifelong premature ejaculation based on epidemickigtopwatch data. The journal of sexual
medicine. 2005;2(4):498-507.

Waldinger MD, Zwinderman AH, Olivier B, SchweitzBH. The majority of men with
lifelong premature ejaculation prefer daily druggttment: an observation study in a
consecutive group of Dutch men. The journal of séxuedicine. 2007;4(4 Pt 1):1028-37.

Waldinger MD, Zwinderman AH, Olivier B, SchweitzBH. Geometric mean IELT and
premature ejaculation: appropriate statistics tmdheverestimation of treatment efficacy.
The journal of sexual medicine. 2008;5(2):492-9.

Waldinger MD, Zwinderman AH, Schweitzer DH, OliviBr Relevance of methodological
design for the interpretation of efficacy of drugatment of premature ejaculation: a
systematic review and meta-analysis. Internatignahal of impotence research.
2004;16(4):369-81.



50



51

Chapter 3:

The 5-HT,5 Receptor C(1019)G Polymorphism
iInfluences
the Intravaginal Ejaculation Latency Time
iIn Dutch Caucasian Men

with Lifelong Premature Ejaculation

Janssen P.K., van Schaik R., Zwinderman A.H., &lifd., Waldinger M.D. (2014).
Pharmacol Biochem Behd?1 184-188.

Paddy K.C. Janssen,
Ron van Schaik,
Aeilko H. Zwinderman,
Berend Olivier,

Marcel D. Waldinger



52

ABSTRACT

Introduction. Lifelong premature ejaculation (LPE) is characedi by persistent
intravaginal ejaculation latency times (IELTs) e$$ than 1 minute, and has been postulated
as a neurobiological dysfunction related to dimhieid$ serotonergic neurotransmission with

5-HT;a receptor hyperfunction and 5-ktThypofunction.

Aim. To investigate the relationship between 5:kHfEceptor gene (HTR1A)-C(1019)G
promoter polymorphism and IELT in men with LPE. Jpiolymorphism is known to increase

5-HTa receptor expression.

Methods. A prospective study was conducted in 54 Dutchd@sian men with LPE.
Baseline IELT during coitus was assessed by stapwater a 1-month period. All men were
genotyped for HTR1A gene polymorphism. Allele frequies and genotypes of C and G
variants of HTR1A polymorphism were determined. dksation between CC, CG, and GG
genotypes, and the IELT in men with LPE were inigaséd.

Main Outcome Measures IELT measured by stopwatch, HTR1A polymorphism

Results.In this cohort of men with LPE, the geometric m#anT was 23.8 seconds. Of the
54 men, the CC, CG and GG genotype frequency &€C{1019)G polymorphism of the 5-
HT1A gene was 33%, 43% and 24%, respectively. Hugrgtric mean IELT for the CC, CG
and GG genotypes were 14.5, 27.7 and 36.0 secargpsctively (p=0.019). Compared to
GG and CG genotypes, men with CC genotype had @ 26@ 190% shorter ejaculation
time, respectively.

Conclusions.HTR1A gene polymorphism is associated with the IEbhTen with LPE. Men
with CC genotype have shorter IELTs than men with &d CG genotypes.

Keywords. Lifelong premature ejaculation; 5-HJreceptor gene C(-1019)G polymorphism;
Genetics; Genotype; IELT
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Introduction

Lifelong premature ejaculation (PE) is defined asade sexual dysfunction characterized by
ejaculation that always or nearly always occursergo or within about 1 minute of vaginal
penetration, the inability to delay ejaculationadhor nearly all vaginal penetrations, and with
negative personal consequences, such as distotsey frustration, and/or the avoidance of
sexual intimacy (McMahon, Althof et al. 2008). Tinevalence of lifelong PE in the general
male population is 2.5-3% (Serefoglu, Yaman e2@l1, Gao, Zhang et al. 2013). Daily
treatment by selective serotonin reuptake inhibi{®@SRIs) has shown th&SRIs exert
differing ejaculation delaying effects (Walding&winderman et al. 2004Df all SSRIs,

daily use of 20 mg paroxetine exerts the stronggesulation delay (Waldinger, Hengeveld
et al. 1998, Waldinger, Zwinderman et al. 2004)1998, Waldinger et al. postulated that
lifelong PE in terms of an intravaginal ejaculatiatency time (IELT) of less than 1 minute is
genetically determined and associated with distldsantral serotonin (5-hydroxytryptamine:
5-HT) neurotransmission, a hypersensitivity of 5;klfieceptors and/or hypofunction of 5-
HT,c receptors (Waldinger, Berendsen et al. 1998, Wgkhti, Rietschel et al. 1998,
Waldinger 2002). Notably, due to an absence otfgke5-HT;4 and 5-HT receptor ligands
for safe human usage, this hypothesis has sofdrawt confirmed in humans. However, as
ejaculation is facilitated by selective 5-FATreceptor agonists in rats (Haensel and Slob
1997), we postulate that functional polymorphismhthe 5-HT;, receptor gene may be
associated with the IELT. Various polymorphismshaf 5-HT, 5 receptor are known. The
most well-known polymorphism that has been invedéd is the mutation C(-1019)G,
indicating that at position 1019 a cytosine bagejdaced by a guanine base (Wu and
Comings 1999). The gene for the 5-iHTeceptor, HTR1A, is located on chromosome
5011.2-q13 (Parks and Shenk 1996). The C(-1019)@rmophism (dbSNP database
identification number, rs6295) is a common SNFhapromoter region of the 5-HTRgene
(Parks and Shenk 1996, Huang, Battistuzzi et &420rhis polymorphism is located in the
regulatory region of the 5-HI receptor promoter (Parks and Shenk 1996, HuantjsBazi

et al. 2004), and is part of a 26 basepair impegatindrome (Lemonde, Turecki et al. 2003).
This palindromic region is recognized by two traifs@n factors, that operate in an allele-
specific manner; the transcription factors binghie C-allele but not the G-allele. The G-
allele is associated with higher expression of 5H&ceptors in the raphe nuclei
(autoreceptors) and decreased 5-HT release. Setedis have suggested an association
between GG genotype and major depression (Paggpyendo et al. 2006, Molina, Cervilla
et al. 2011) and anxiety (Molina, Cervilla et @12) and a lower response to SSRIs
(Villafuerte, Vallabhaneni et al. 2009). The C@A9)G 5-HT;a receptor promoter

polymorphism is apparently influencing 5-HT neuanismission,
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probably in concord with that induced by the semotdransporter gene linked promoter
region. However, sofar an association betweeroliiglPE and depression or anxiety disorder
has not been found. In addition, it remains torlvestigated whether men with lifelong PE
and a GG-genotype have a lower ejaculation delagagonse than men lifelong PE and CC
and CG genotype. The vulnerability of the IELT todnlation of serotonergic
neurotransmission as evident in the 5-HTTLPR polyphsmn (Janssen, Bakker et al. 2009),
makes it interesting to investigate the polymorph@(-1019)G of the 5-Hijk receptor gene

in the IELT in men with lifelong PE. The aim of tbarrent study is to investigate the
relationship between 5-HJ receptor gene (HTR1A)-C(1019)G promoter polymasphiand
IELT in men with LPE, as this polymorphism is knotenincrease 5-Hijl receptor

expression.

Methods

Patients and Assessments

Included were men who were actively seeking dragttnent for lifelong PE. The included
men came from all parts of the Netherlands. Thesewet recruited by advertisement and
none of them were reimbursed for their participatiéll of them visited the outpatient
department of the last author. IELT was definethagime between the start of vaginal
penetration and the start of intravaginal ejacafafWaldinger, Hengeveld et al. 1994).
Lifelong PE was defined according to the ISSM d&fin (McMahon, Althof et al. 2008).
All patients included were heterosexual men, agetbb0 years. They suffered from PE
since their first sexual encounters in pubertyoraer not to exclude men with particular
psychological difficulties related to PE, a statdiationship with a female partner was not
required. However, it was required that duringXhmonth period of IELT assessments,
intercourse should have taken place with the saomam. Patients were not permitted the
use of condoms, topical local anesthetic creanspi@ys, or excessive consumption of
alcohol within 5 hours prior to intercourse. Exatuscriteria included erectile dysfunction,
alcohol or substance abuse, mental disorders, galyiBhesses affecting ejaculatory
functioning, concomitant medications, a histonsekual abuse reported by the patient
and/or his partner, serious relationship problgmsgnancy of the partner, or the desire to
become pregnant in the near future, a history of \@v intercourse frequency, and a history
of 100% anteportal ejaculation.

Patients attended the Outpatient Department of déexology, HagaZiekenhuis, The
Netherlands and after explanation of the purpogbeftudy they agreed with a baseline
IELT measurement at home during each intercoursaigihout 1 month. At the first visit,
patients were interviewed individually by the lasthor and asked for an independent

estimation of the IELT.
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A stopwatch and instructions on how to measurdBhd@ were provided. The IELT was
measured at home over the following 4 weeks. Hrirdurse took place more than once at the
time of IELT measurement, only the first inciderdasnincluded. With regard to the overall
good health of the participants a physical exanonawas not required at baseline. All the
data presented in the current study pertain td#seline period in which the patients did not
use any medication.

All laboratory testing, including blood samplingdagenetic testing, were conducted by the
first author. The study was conducted without arwpivement of a pharmaceutical industry.
All laboratory facilities and test materials weraigted by the participating laboratory.
Informed consent was obtained from all patientsradkplaining the purpose of the study.
The study was approved by the Hospital MedicaldahCommittee and was conducted in

accordance with the Helsinki Declaration of 19%&revised in 1983.

Genotyping (DNA isolation and Polymerase Chain Redion [PCR] analysis)
DNA Isolation
Genomic DNA was extracted from 10 mL of EDTA-antigalated venous blood samples

using a standard salting out method protocol (Millzykes et al. 1988).

PCR Analysis

The PCR protocol to determine the 5-4F1019C/G polymorphism was: P1 (5-GGC TGG
ACT GTT AGA TGA TAA CG-3’) and P2 (5-GGA AGA AGA CG AGT GTG TQ T-
3"). The underlined nucleotide is a mismatch whle 5SHT sequence, creating a restriction
site in the PCR product. PCR conditions were devicd: 7 min at 94C; 35 cycles of 1 min
at 94°C, 1 min at 59C and 1 min at 72C; and finally 7 min at 72C. The size of the
amplified product was 163 bp. Then the PCR pro@L@fl) was digested with BseGil|
(Fermentas) in a total volume of fibfor 1 h at 55 C and subsequently analyzed on a 3%
agarose/Tris-borate-EDTA gel with ethidium brom#daining. The fragments obtained for
the wild-type allele was 163bp, for the varianellthe fragments were 146 and 17 bp.
(Strobel et al, 2003).

For genotyping quality control about 10% positiemirols were additionally genotyped

according to the same protocol which resulted imcoodance rates of 100%.

Statistical Analysis
The mean, median, and geometric mean IELT wereallgaéd from stopwatch-determined
IELTs (Waldinger, Zwinderman et al. 2008). The Ghisare test was used for Hardy-

Weinberg equilibrium.
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Allele and genotype frequencies were assessed 888¢ 19.0 for Windows (Chicago, IL,
USA). P<0.05 was considered statistically significant. Arséd of variance (ANOVA) was

performed to determine an association betweenehetgpes and the IELTs.

Results

The study included 54 patients. Table 1 shows iaeacteristics of the men with lifelong PE.

Table 1. Patient Characteristics

Characteristics (N)
Population 54
Age (years)
Mean 39
Range 20 - 60
std dev 9.0
Age Partner (years)
Mean 34.0
Range 21-57
std dev 8.5
Nationality
Dutch (Caucasian) 94 %
Marital Status
Married 46 %
Relationship, not married 54 %
No relationship
Duration of relationshigyears) ((((years(years) 10
Range 0.2-29
std dev 7.1
Education
Low 16 %
medium 49 %
High 35 %

Of all men the mean + standard deviation frequaxfdgtercourse in the baseline period was
3.3 (x1.3) ranging from 1 to 12 intercourses. {Dfreen, the majority (94%) ejaculated

within 1 minute after vaginal penetration, e.g.,%0 ejaculated within 10 seconds, 10.4%
within 10-20 seconds, 22.4% within 20-30 secondd,40.3% between 30-60 seconds after
vaginal penetration (Figure 1). In the current abhage and duration of the relationship have
not been associated with the duration of the IBU&n with a relationship of 0-2 yrs, 2-5 yrs
and 5-10 yrs and more than 11 yrs, had a mean (#80) duration of 39,7 (£ 25,6), 36,1
(x19,0), 26,8 (£15,9), and 31,6 (x25,7) secoméspectively. In addition, men aged 20-30,
31-40, 41-50, and older than 51 years had a meaD)(#ELT duration of 36,4 (+18,2), 23,6
(¥17,5), 31,3 (#24,1), and 33,0 (£16,2) secondspeetively.
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Figure 1 : IELT Distribution in Dutch Men with Lifeng PE
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As seen before, the IELT distribution in this stwdys skewed with geometric mean, median,
and natural mean IELTs 23.8, 28.0, 34.4 secondpentively (Janssen, Bakker et al. 2009).
Therefore, statistical analysis of IELT was perfethafter logarithmic transformation
(Waldinger, Zwinderman et al. 2008).

The PCR reaction resulted in 45% and 55% C anddRs) respectively. Genotyping
completeness was 100%. Hardy-Weinberg equilibrwaa not rejected for genotype
distribution of the polymorphisms (p=0.972). Of & men, the CC, CG and GG genotype
frequency for the C(1019)G polymorphism of the 51ATgene was 33%, 43% and 24%,

respectively. Genotyping and association testingpsesented in Table 2.

Table 2: Genotype Frequencies in Patients

Allele/Genotype Count Frequency (%) p-value
C 59 55 0.860
G 49 45

Sum 108 100

CcC 18 33 0.972
CG 23 43

GG 13 24

Sum 54 100

Analysis of variance (ANOVA) of the natural logéit (In) of IELT showed a statistically
significant difference in men with lifelong PE wi@C, CG and GG genotypes (p=0.019)
(Table 3).
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Table 3: Natural logarithm of IELT per GenotypeMien with lifelong PE

Mean Geometric 95% ClI of the
Genotype N Ln IELT(SD)Mean IELT(sec) lgeometric mean
CC 18 2.7 (1.0) 14.5 8.7 -24.2
CG 23 3.3 (0,8) 27.7 19.5-39.5
GG 13 3.6 (0.9) 36.0 20.8 - 62.3
Total b4 3.2 (1.0) 23.8 18.2 - 31.0

The geometric mean IELT in the CC, CG and GG ggresywere 14.5, 27.7, and 36.0
seconds, respectively. The fold-increase of thergdic mean IELT in the GG genotype
compared to CC genotype was 2.5. In addition, alekihcrease of the geometric mean IELT
in the CG genotype compared to the CC genotypelv@as hese data indicate that men with
CC genotype compared to GG and CG genotypes oagewshow a 250% and 190% shorter

intravaginal ejaculation time in this group of meith lifelong PE.

Discussion

This is the first study to investigate the effaaft® functional 5-HT, receptor promoter
polymorphism on the IELT in men with lifelong PEhe current study showed the presence
of an association between 5-HTpolymorphism and the IELT duration in men wittelong
PE.

The study showed that men with CC genotype hadrafwiantly shorter (p=0.007) IELT

(14.5 seconds) compared to men with CG and GG-gpadB0,5 seconds). The population
was in Hardy-Weinberg equilibrium (p=0.972).

The current sample of men with lifelong PE hasmapgarable IELT distribution as has been
found in three other IELT studies in Dutch men wWitblong PE, and seems therefore
representative for this group of patients: abodb&faculates within 30 seconds, and about
90% ejaculates within 1 minute after vaginal peat@n (Waldinger, Hengeveld et al. 1998,
Waldinger 2002, Janssen, Bakker et al. 2009).

In the current study only 6% of men ejaculated leefvl-2 minutes after vaginal penetration.
This low percentage is also similar to the thresvimus studies in Dutch men in which 10%,
8% and 8% ejaculated between 1-2 minutes (Waldjridemgeveld et al. 1998, Waldinger,
Zwinderman et al. 2007, Janssen, Bakker et al. 2@@9only 6% of the current cohort of
men ejaculated between 1 and 2 minutes, and itag/k from previous studies that about
10% of men with lifelong PE report IELTs betweearid 2 minutes (Waldinger, Hengeveld
et al. 1998, Waldinger, Zwinderman et al. 2007A)yat decided to also include the 6% of men
in the current study in order to avoid investiggtindiagnostic criterion rather than a genuine

cohort.
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Interestingly, the current study showed that thellkh men with lifelong PE is associated
with the 5-HT;4 C(-1019)G polymorphism, e.g., that men with C@Qajgpe have a shorter
IELT than men with either CG or GG genotype.

It is difficult to immediately connect this rathlarge difference to functional differences in
5-HT;a receptor functioning. 5-Hk receptors exist as auto-receptors on serotoneetjic
bodies and dendrites in the raphe nuclei and &sdreteptors in a large range of brain
structures. Chronic elevated serotonin levelsndsded by SSRI treatment or genetic
ablation of the SERT (Snoeren, Chan et al. 201@nCBnoeren et al. 2011) leads to
functional adaptation of 5-HT autoreceptors (desensitization). Accordingly,ftirectional
5-HT1a (1019)CG polymorphism has been associated witbtimmal changes in 5-HT
neurotransmission (Le Francois, Czesak et al. 200&)ordingly, CC genotypes might have
more (or better) functioning 5-H{ receptors that would correspond to faster ejaiculatt is
not clear however whether pre- or postsynaptic 5:H&ceptors are involved and in what
brain or spinal cord area. Animal research has shbat selective 5-Hik receptor agonists
facilitate ejaculation latency times (Waldinger 2D0Similarly as we previously found in 5-
HTTLPR polymorphism (Janssen, Bakker et al. 208@gre men with LL SERT genotype
had shorter IELTs than men with SL and SS genotyjieremarkable that in a group of men
with already extremely short ejaculation times;tdT A receptor influencing polymorphism
still can exert such a strong effect.

In the current group of men with lifelong PE, thedian IELT was 28 seconds. In contrast,
two stopwatch assessment surveys of the IELT imémeral male population yielded a
median IELT of 5.4 and 6.0 minutes, respectivélialdinger, Quinn et al. 2005, Waldinger,
Mclntosh et al. 2009), indicating a differenceafout 5.5 minutes compared with the median
IELT in men with lifelong PE. As postulated in quevious study, it is assumed that, based
on the difference of 5.5 minutes with the mediahTHin the general male population, apart
from 5-HTTLPR polymorphism and 5-H{ receptor gene polymorphism, also other genetic
and possibly nongenetic factors may be involvetthénregulation of the IELT. This is also
more in line with our hypothesis that the variatiorvery short IELTs in men with lifelong
PE results from a combination of different polymugms in central serotonergic
neurotransmission, enzymes involved in serotonergitabolism, serotonergic receptors
related to ejaculation functioning, and serotorergteptors involved in synaptic
autoregulation. As in our previous study on 5-HTR_polymorphism, also the current study
shows that within the group of men with lifelong ®Rih IELTs of less than 1 minute,

one can distinguish men with persistently rapid alticirapid ejaculations dependent on 5-
HT A receptor gene polymorphism genotype. The datathf studies support the hypothesis
of Waldinger et al. (Waldinger, Berendsen et 808, Waldinger 2002) that lifelong PE in

terms of an IELT of less than 1 minute is relaedénetic vulnerability,
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disturbed central 5-HT neurotransmission and fonctiity of the 5-HT, receptor. With
reference to our previous study (Janssen, Bakkar 2009) on 5-HTTLPR polymorphism, it
may be speculated that men with lifelong PE andgebetype combined with CC-genotype,
have a more sever PE than males with other altetfdbmations. However, this should be
further investigated.

Notably, it is of relevance to know, that althougé investigated the influence of the C(-
1019)G polymorphism of the gene, expressing dufunctionality of the pre-
(=autoreceptor) and postsynaptic 5l Teceptor, variations of other genes influencirg th
expression of the 5-HXreceptor gene have not been investigated in themustudy.
Interestingly, the 5-Hi, receptor promoter region at the C(-1019) allglkriown to become
repressed by Hes and Deafl proteins (Albert, Ladeia et al. 2011). On the other hand,
apart from the C(-1019)G polymorphism, there aheogene variations that influence the
gene expression of the human 5qdTeceptor (Albert, Le Francois et al. 2011). Faaraple,
the repressor element-1 (RE-1) and particularlydihed repressor element (DRE), mediate
the strongest repression of the 5+kIfeceptor (Ou, Jafar-Nejad et al. 2000). Both thelRE
and DRE, located upstream of the promoter regianirdluenced by inhibiting proteins, such
as Freud-1 and Freud-2 (DRE) and REST (RE-1), vasefeet-1 exerts a strong enhancing
activity of the 5-HT, receptor gene expression (Hendricks, Francis 4980). Notably,
mutation in the DRE may de-repress 5:klfranscription. In the current study, we only
investigated the C(-1019) polymorphism and fourat thinfluences the duration of the IELT
in men with lifelong PE. However, it may well bathactivity of various proteins influencing
the DRE, RE-1 and C(-1019) G allele or mutatiothef DRE part of the gene is in some way
associated with the IELT in men with lifelong PEowkver, as the proteins of these gene
elements are located in particular parts of thenbriis unlikely that we will be able to
investigate their influence in men, although byiwvo animal research this may perhaps be
possible.

Conclusion

The current study shows evidence that SHEceptor gene C (-1019)G polymorphism is
associated with the IELT in men with lifelong PEeiMwith CC genotypes have statistically
shorter IELTs than men with CG and GG genotypes. dirrent study adds to our previously
stated hypothesis that apart from 5-HTTLPR polyrhaam, the IELT in men with lifelong

PE is also influenced by other genetic polymorphidrine serotonergic system. Further

genetic research in this group of men is warranted.
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ABSTRACT

Introduction. It has been postulated that the persistent shivaviaiginal ejaculation time

(IELT) of men with lifelong PE (LPE) is related $6HT,c receptor functioning.

Aim. The aim of this study was to investigate thetr@eship of Cys23Ser 5-H¢E receptor
gene polymorphism and the duration of IELT in meth LPE.

Methods. Therefore a prospective study was conducted iD@éh Caucasian men with
LPE. Baseline IELT during coitus was assesseddyvsitch over a 1-month period. All men
were genotyped for Cys23Ser 5-FdTeceptor gene polymorphism. Allele frequencies and
genotypes of Cys and Ser variants of 5¢fEceptor gene polymorphism were determined.
Association between Cys/Cys and Ser/Ser genotgpelsthe natural logarithm of the IELT in

men with LPE were investigated.

Main Outcome MeasureslELT measured by stopwatch, 5-kTreceptor gene Cys23Ser
polymorphism

Results As result the geometric mean, median, and natoean IELT were 25.2, 27.0, 33.9
seconds, respectively. Of all men, 20.0%, 10.8%1%3and 41.5% ejaculated within 10
seconds, 10-20 seconds, 20-30 seconds, and 38:60ds after vaginal penetration. Of the
64 men, the Cys/Cys and Ser/Ser genotype frequentlye Cys23Ser polymorphism of the
5-HT,c receptor gene was 81% and 19%, respectively. €bengtric mean IELT of the
wildtypes (Cys/Cys) is significantly lower (22.6cs€1 18.3-27.8 sec) than in male
homozygous mutants (Ser/Ser) (40.4%; Cl 20.3-8p40.03).

Conclusion It is concluded that Cys23Ser 5-fdTeceptor gene polymorphism is associated
with the IELT in men with LPE. Men with Cys/Cys gaype have shorter IELTs than men
with Ser/Ser genotypes.

Keywords. Lifelong premature ejaculation; 5-HJreceptor gene Cys23Ser polymorphism;
IELT



67

Introduction

According to the International Society for Sexuaditine (ISSM) lifelong premature
ejaculation (LPE) is defined as an ejaculation deaurs within about 1 minute after
penetration in the majority of sexual encounteii) an inability to delay ejaculation and
with associated negative personal consequencesasuafither and avoidance of sexual
activity (McMahon, Althof et al. 2008). In 1998, Wanger (Waldinger, Berendsen et al.
1998) postulated that the IELT of less than 1 ngnatmen with lifelong PE is influenced by
genetic factors and associated with disturbed aksérotonin (5-hydroxytryptamine: 5-HT)
neurotransmission, hypersensitivity of 5-4 Teceptors and/or hypofunction of 5-KT
receptors. Notably, due to an absence of seleBtid&;, and 5-HTc receptor ligands for safe
human usage, this hypothesis has sofar not bedinmed (Waldinger 2013). However,
recent stopwatch mediated genetic research oBhe€ in men with lifelong PE has

provided indications that gene polymorphisms of 3FHT transporter (5HTT) and the 5-
HT A receptor are associated with the duration of id| For example, by measuring the
IELT with a stopwatch in 89 Dutch men with lifeloRdE, Janssen (Janssen, Bakker et al.
2009)have shown that 5-HTTLPR polymorphism is associatitd the IELT duration. Of
these men who ejaculated within 1 minute after nalgbenetration, men with LL genotype
had a 100% and 90% shorter IELT than men with S53Angenotypes, respectively
(p=0.027) (Janssen, Bakker et al. 2009). Howehergtwere no significant differences
between these men and a control group of 92 Dutelt&sian men with regard to 5-HTT
polymorphism alleles and genotypes (Janssen, Badtkadr 2009). Using the same stopwatch
method of associating the IELT duration with genbymorphism, Jansseet al(Janssen, van
Schaik et al. 2014) have recently shown that meh ktelong PE and with the CC genotype
of the C(1019)G polymorphism of the 5-EATreceptor, also ejaculate statistically
significantly faster than men with GC and GG gepetyUp to now the stopwatch method for
genetic research as applied by Janssen (Jansdekera al. 2009, Janssen, van Schaik et al.
2014) has not been used by other researchersadhstiher research groups have attempted
to investigate the question whether the frequeri©gdain genotypes of genetic
polymorphism in men with lifelong PE differs froimase in a control group. For example,
two questionnaire studies by Jern (Jern, Erikssah 2013) and Zuccarello (Zuccarello,
Ghezzi et al. 2012) confirmed the finding of Jansgklanssen, Bakker et al. 2009) that there is
no association in 5-HTTLPR polymorphism between méh lifelong PE and a control
group. In contrast, three other studies (Ozbek¢iletsal. 2009, Safarinejad 2009, Luo, Wang
et al. 2011) reported a higher SS genotype frequienmen with lifelong PE compared with

a control group.
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But as the latter three studies were not in Harayriderg equilibrium (HWE) - most

probably due to technical laboratory insufficierscid polymerase chain reaction (PCR)
interpretation- their results are not considetedd reliable (Waldinger, Janssen et al. 2009,
Waldinger, Janssen et al. 2009, Janssen, Olivigt 8014). In a previous questionnaire study
in a large Finish cohort of twins, Jern (Jern, Wesg et al. 2012) did not find an association
of 5-HT; receptor gene polymorphism C(-1019)G and the BAilh regard to the 5-HE
receptor in relation to PE, two studies have pnesipbeen performed (Luo, Lu et al. 2010,
Jern, Westberg et al. 2012). Luo (Luo, Lu et al®@@eported that compared to a control
group, men with lifelong PE and with G-697C pobnphism of the 5-H7: receptor gene,
have an increased Odds for PE. On the other hasedion a retrospective self-reported
measure of the ejaculation time in 1399 male twiesn (Jern, Westberg et al. 2012) reported
no association of G-697C polymorphism of the 5;(fEceptor and the self-reported measure
of the ejaculation time.

In the current study in men with lifelong PE, wedstigated whether the 5-bEreceptor

gene Cys23Ser polymorphism is associated with tingtidn of the IELT by using a

stopwatch to measure the IELT.

Methods

Patients and Assessments

Included were 64 men who were actively seeking dregtment for lifelong PE at the
Outpatient Department of Neurosexology of HagaZiekes in the Netherlands. The
included men came from all parts of the Netherlaitgy were not recruited by
advertisement and none of them was reimbursedh&r participation. None of them used or
had ever been using drugs, such as SSRIs or clamipe, for the treatment of lifelong PE.
IELT was defined as the time between the staraginal penetration and the start of
intravaginal ejaculation (Waldinger, Hengeveldletl§94). Lifelong PE was defined
according to the ISSM definitioh

All patients included were heterosexual men, agetbB0 years. In order not to exclude men
with particular psychological difficulties relatéol PE, a stable relationship with a female
partner was not required. However, it was requiihed during the 1-month period of IELT
assessments, intercourse should have taken pl#t¢éhwisame woman. Patients were not
permitted the use of condoms, topical local andistkeeams or sprays, or excessive
consumption of alcohol within 5 hours prior to irteurse. Exclusion criteria included
erectile dysfunction, alcohol or substance abusstah disorders, physical illnesses affecting
ejaculatory functioning, concomitant medicationgjstory of sexual abuse reported by the
patient and/or his partner, serious relationshgblams, pregnancy of the partner, or the

desire to become pregnant in the near future,tarkisf very low intercourse frequency,
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a history of 100% anteportal ejaculation, andpgbssibility of dangerous situations arising at
work in the case of paroxetine induced side effects

Patients attended the Outpatient Department appaigly 1 month before the start of daily
SSRI treatment (first baseline assessment), oddidefore treatment (second baseline
assessment), and at the end of 10 weeks of daiy B&tment.

At the first visit, patients were interviewed inalually by the last author and asked for an
independent estimation of the IELT. A stopwatch srstiructions on how to measure the
IELT with a stopwatch were provided. The patientsasured the IELT at home over the
following 4 weeks. The female partners had to hatiti stopwatch. It was advised not to
have interrupted intromission or to change the lusag of frequency of intercourse. If
intercourse took place more than once at the tiELOI measurement, only the first
incident was included.

All laboratory testing, including blood samplingdagenetic testing, were conducted by the
first author. The study was conducted without arwpivement of a pharmaceutical industry.
All laboratory facilities and test materials weraigted by the participating laboratory.
Written informed consent was obtained from all gatis. The study was approved by the
Hospital Medical Ethical Committee and was conddidgteaccordance with the Helsinki

Declaration of 1975, as revised in 1983.

Genotyping (DNA isolation and Polymerase Chain Redion [PCR] analysis)

DNA Isolation

Genomic DNA was extracted from 10 mL of EDTA-antgalated venous blood samples
using a standard salting out method protocol.

PCR Analysis:

We investigated the single nuclear polymorphismRp8ys23Ser.

PCR Analysis of the Cys23Ser polymorphism

5HT2C( Cys23Ser): P7 (5'-TTG GCC TAT TGG TTT GGG AA&’) and P8 (5'-GTC TGG
GAA TTT GAA GCG TCC-3”). The underlined nucleotide a mismatch with the 5SHT
sequence, creating a restriction site in the PQ@Rymt. PCR conditions were as follows: 7
min at 94°C; 35 cycles of 1 min at &€, 1 min at 50C and 1 min at 72C; and finally 7 min
at 72°C.The size of the amplified product was 104 bp.nTthe PCR product (1) was
digested with Hinfl (Roche) in a total volume of @i5or 1 h at 37 C and subsequently
analyzed on a 3% agarose/Tris-borate-EDTA gel eiitliidium bromide staining. The
fragments obtained for the wild-type allele wad b, for the variant allele the fragments

were 86 and 18 bp (Lappalainen, Zhang et al. 1995).
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Statistical Analysis

The mean, median, and geometric mean IELT was ledalifrom stopwatch-determined
IELTs. SPSS 19.0 for Windows (Chicago, IL, USA) waed. P<0.05 was considered
statistically significant. Analysis of variance (A&NA) was performed to determine an

association between the genotypes and their IELTs.

Results
The study included 64 patients. Table 1 shows iagacteristics of the men with lifelong PE.

Characteristics (N)
Population 64
Age (years)
Mean 39
Range 20 -60
std dev 9.0
Age Partner (years)
Mean 34.0
Range 21-57
std dev 8.5
Nationality
Dutch (Caucasian) 94 %
Marital Status
Married 46 %
Relationship but not married 54 %
No relationship
Duration of relation (years) 10
Range 0.2-29
std dev 7.1
Education
Low 16 %
Medium 49 %
High 35%

Table 1. Patient Characteristics

Of all men the mean = standard deviation frequeriggtercourse during one month in the
baseline period was 3.3 (x1.3) ranging from 1 toidrcourses. Of all men, the majority
(96%) ejaculated within 1 minute after vaginal pgeai@on. Of all men, 20.0% ejaculated
within 10 seconds, 10.8% within 10-20 seconds, 23aidthin 20-30 seconds, and 41.5%
between 30-60 seconds after vaginal penetratigu(€il).
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As seen in our previous studies (Waldinger, Henlgeseal. 1998, Janssen, Bakker et al.

2009), the IELT distribution in the current studgswskewed with geometric mean, median,

and natural mean IELTs of 25.2, 27.0, 33.9 secardpectively. Therefore, statistical

analysis of IELT was performed after logarithmirtsformation (Waldinger, Zwinderman et

al. 2008).

Table 2 shows the results of the genotyping ofGhe23Ser 5-HJ: receptor polymorphism.

As the gene is only located at the X-chromosoméyeterozygotes of the Cys23Ser 5-HT

receptor polymorphism exist in males. Accordinglighough the number of alleles is twice as

high as the genotypes, the distribution of the ggres is similar to the distribution in alleles,

as the alleles do not distribute on heterozygatekis case.

Allele/Genotype

Frequency (%)

w

81

M

19

Sum

100

Table 2: Results of Genotyping Testing of the @& 5-HEcreceptor polymorphism:
W = wildtype (Cys/Cys), M = mutant (Ser/Ser)
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The geometric mean IELT of the wildtypes (Cys/Gwpsthe current group of men is
significantly lower than the geometric mean IELThiale homozygous mutants (Ser/Ser)
(p=0.03) (Table 3).

Mean Geometric 95% ClI of the
Genotype N Ln IELT(SD)Mean IELT(sec) lgeometric mean
w 52 3.1 (0.7) 22.6 18.3-27.8
M 12 B.7 (1,1) 40.4 20.3-80.4
Total 64 3.2 (0.8) 25.2 20.4 - 31.1

Table 3: Natural logarithm of IELT per GenotypeMen with Lifelong PE

Discussion

The results of the current study show that wilds/@gs/Cys of the 5-HE receptor gene,
which is exclusively located at the X-chromosoneyéha statistically significant faster
(p=0.03) IELT than men with a mutant genotype (Ser). In the current study, we did not
use a control group, but compared the genotypeiémrecies of the 5-H:E receptor gene
polymorphism with the European HapMap-CEU populafiz=6318. 2014), consisting of
120 men and women, in which the allele distributicas 15.8% Ser/Ser and 84.2% Cys/Cys.
Although this is not a Dutch reference populatiout, a European population, the genotype
frequency of the current cohort of men does notadexfrom the European population.
Notably, although, Luo (Luo, Lu et al. 2010) did mse our method of comparing the IELT
duration values of each single patient with 5;Heceptor gene polymorphism, he did find
an association of Cys23Ser 5-idTeceptor polymorphism with lifelong PE by comparthe
frequency of genotypes with the frequency of thgesotypes in a Han Chinese population.
However, as noted, we did not find such an assooiatith the European HapMap-CEU
population.

Although the current study shows an associatios+dil,c receptor Cys23Ser polymorphism
and the IELT duration in men with lifelong PE, émains unknown whether 5-bdreceptor
Cys23Ser polymorphism is in the same way associaitiackthe IELT duration in the general
male population. For that purpose, very large pajpah based stopwatch studies or male
twin studies are recommended. However, in a regr@spe questionnaire study in Finnish
twins, Jern (Jern, Westberg et al. 2012) did mat &n association of Cys23Ser 5-HT
receptor polymorphism with the ejaculation latetioye (ELT) duration, as measured by a
guestionnaire. By using our method of stopwatchsuesament of the IELT in men with
lifelong PE, and comparing gene polymorphisms wWithIELT duration in the same group of
men, the current study shows that there is an edgntof the IELT duration and Cys23Ser

5-HT,¢ receptor gene polymorphism.
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By using the same method, we have previously alsod an association of the IELT duration
in men with lifelong PE with polymorphism of thetBFTLPR gene and the C(1019)G
polymorphism of the 5-Hil, receptor (Janssen, Bakker et al. 2009, Jansseigaclaik et al.
2014). However, our findings of three genetic palyphism associations with the IELT
duration in an exclusive group of men with lifeloR& by using a stopwatch to prospectively
and exactly measure the IELT duration have preWoost been found in a large cohort of
Finnish twins in which the ELT was retrospectivasessed by the use of a questionnaire
(Jern, Westberg et al. 2012, Jern, Eriksson (4I3).

More studies are needed in a large cohort of mémliégélong PE and a control group with
well controlled PCR analysis in order to replicatel confirm the robustness of the current
outcome data indicating an association of Cys289€T,c receptor gene polymorphism and
the IELT duration in men with lifelong PE. Neverigs, it is intriguing to note that the
studies of Janssen (Janssen, Bakker et al. 20@8sela van Schaik et al. 2014) including the
current study and the animal studies (BerendserBamekkamp 1987, Foreman, Love et al.
1988) that formed the basis for the hypothesis\&ldinger (Waldinger, Berendsen et al.
1998) provide (preliminary) indications that thegistent short IELTs of men with lifelong
PE may be associated with central 5-HT neurotrassion, and central 5-HT and 5-Hbc
receptor functioning, as mirrored by the assoaiatiof their gene polymorphisms with the
IELT duration.

A limitation of the current study is that not allpmorphisms of the 5-HE receptor gene
have been investigated. For that purpose, genaygfithe whole 5-H7: receptor gene is
required. Such a study in men with lifelong PE $@a$ar not been published. Another
limitation of the current study is the relativebw number of participants. However, our
number of 64 males does not differ from the averagaber of male and female patients
investigated in other studies on 5-fd Teceptor polymorphism. For example, in 5 studies
(Gutierrez, Fananas et al. 1996, Oruc, Verheyeah 097, Frisch, Postilnick et al. 1999,
Vincent, Masellis et al. 1999, Lerer, Macciardaet2001) on major depression and bipolar
disorder the average number of male and fematejpants was 67 (range 42-98). Notably,
of these 5 studies, 3 studies reported an assatiagitween Cys23Ser polymorphism and
major depression or bipolar disorder (Gutierrendres et al. 1996, Oruc, Verheyen et al.
1997, Frisch, Postilnick et al. 1999, Vincent, Mbset al. 1999, Lerer, Macciardi et al.
2001). However, in order to avoid any misundersitamnduch association does not mean that
lifelong PE is in any way associated with majorrésgion or bipolar disorder. Moreover, at
the moment genetic research of lifelong and acque is only meant for scientific purposes
and therefore is not part of daily practice to aatd and diagnose PE (Jannini, Maggi et al.
2011).
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Conclusion

The current study shows evidence that 54t€ceptor gene Cys23Ser polymorphism is
associated with the IELT duration in men with lifie PE. Men with Cys/Cys genotype have
statistically shorter IELTs than men with Ser/Sengtype. The current study adds to our
previously stated hypothesis that apart from 5-HFPRLpolymorphism, the IELT in men with

lifelong PE is also influenced by other geneticypubrphism of the serotonergic system.
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ABSTRACT

Introduction . Daily paroxetine treatment induces a clinicaierant ejaculation delay in

men with lifelong premature ejaculation (LPE).

Aim. To investigate the relationship between 5-HT spamter gene-linked polymorphism (5-

HTTLPR) and paroxetine-induced ejaculation delagnan with lifelong PE.

Methods. A prospective study was conducted in 54 men WRE. IELT was measured by
stopwatch. Controls consisted of 92 Caucasian ikmen with LPE were genotyped for a
5-HTT-promoter polymorphism. Allele frequencies ayahotypes of short (S) and long (L)
variants of 5-HTTLPR polymorphism were comparedMaen patients and controls.
Association between LL, SL, and SS genotypes, altificrease of paroxetine-induced

geometric mean IELT in men with LPE was investidate

Main outcome measuresFold increase of geometric mean IELT, 5-HTTLPR
polymorphism.

Results Of all 54 patients, 43 (79,6%) responded t@patine treatment with an ejaculation
delay, whereas 11 (20,4%) patients did not respompdroxetine treatment; 44%, 18% and
18% had a fold increase of 2-10, 10-20, and of nttoma 20. Of the 54 men, 14 (25,9%) had
LL genotype, 29 (53,7%) had SL genotype and 1140 had SS genotype. Of the 92
controls, LL, SL and SS genotype were present i(2273%), 41 (44,6%) and 24 (26,1%),
respectively. No statistically significant diffei@s were found in 5-HTTLPR allelic
variations. No statistically significant differercevere found in 5-HTTLPR gene variations.
In all men treated with 20 mg paroxetine, includihg 80% with ejaculation delay and the
20% who did not respond with ejaculation delay |Jysia of variance (ANOVA) of the
natural logarithm (In) of fold increase showed tatistically significant difference in men
with LL, SL and SS genotypes (p=0.83) with regarthie fold-increase of the IELT

Conclusions 5-HTTLPR polymorphism is not associated with y&0 mg paroxetine
treatment induced ejaculation delay in men wigidng PE.
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Introduction

Since 2009, a number of studies with different radtiiogies and designs (for example,
stopwatch vs. questionnaire) have investigateddlagionship between genetic
polymorphisms and premature ejaculation (PE) (Wiaieli 2011). In a stopwatch study,
Janssen (Janssen, Bakker et al. 2009) found tima¢mwith lifelong PE, 5-HTTLPR
polymorphism is associated with statistically sigpaint effects on the latency to ejaculate;
men with LL genotype ejaculate 100% faster than migim SS genotype (Janssen, Bakker et
al. 2009). In addition, men with lifelong PE andwCC genotype of the C(1019)G
polymorphism of the 5-Hil receptor, also ejaculate statistically signifidgfdster than men
with GC and GG genotype (Janssen, van Schaik 20a#).

It is a well-established clinical fact that dailyeuof SSRIs in men with lifelong PE, clinically
very relevantly delays ejaculation (Janssen, Sohia#ét. 2014). Compared to other SSRIs,
daily treatment with 20 mg paroxetine exerts thergjest ejaculation delay (Waldinger,
Zwinderman et al. 2004, Janssen, Schaik et al.)2BldWvever, this is not always the case. In
some men daily use of SSRIs only moderately dgkgutation, whereas in others there is no
ejaculation delay at all (Waldinger, Hengeveldle1898). Animal studies have shown that
pharmacodynamic factors, such as the amount of@noneurotransmission, 5-HJ

receptor sensitivity and/or 5-Hdreceptor sensitivity are associated with the doradif the
ejaculation latency time (Ahlenius, Larsson efl@B81) (Foreman, Love et al. 1988).

In the current study in men with lifelong PE whepended to daily paroxetine 20 mg
treatment, we investigated the role of 5-HTTLPRyp@rphism on paroxetine induced

ejaculation delay.

Materials and methods

Patients and Assessments.

Included were men who were actively seeking dmegatient for lifelong PE at the
Outpatient Department of Neurosexology. The inatbideen came from all parts of the
Netherlands. None of them used or had ever beeg dsugs, such as SSRIs or
clomipramine, for the treatment of lifelong PE. [Elvas defined as the time between the
start of vaginal penetration and the start of wdganal ejaculation (Waldinger, Hengeveld et
al. 1994). Lifelong PE was operationally definedading to the ISSM definition as the
lifelong presence of an IELT of 1 minute or leseraf/aginal penetration occurring on more
than 90% of occasions of sexual intercourse enttry sexual partner together with
complaints of inability to delay ejaculation an@lfags of frustration about it (McMahon,

Althof et al. 2008). All patients included were éietsexual men, aged 18 to 65 years.
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In order not to exclude men with particular psyliogical difficulties related to PE, a stable
relationship with a female partner was not requitéowever, it was required that during the
1-month period of IELT assessments, intercourseldhmave taken place with the same
woman. Patients were not permitted the use of amsdtopical local anesthetic creams or
sprays, or excessive consumption of alcohol withirours prior to intercourse. Exclusion
criteria included erectile dysfunction, alcoholsmibstance abuse, mental disorders, physical
illnesses affecting ejaculatory functioning, conaamt medications, a history of sexual abuse
reported by the patient and/or his partner, senielagionship problems, pregnancy of the
partner, or the desire to become pregnant in taefuéure. Patients attended the the
Outpatient Department approximately one month leefoe start of daily SSRI treatment

(first baseline assessment), on the day beforentezd (second baseline assessment), and at
the end of two consecutive series of 5 weeks ity &SRl treatment. At the first visit,
patients were interviewed by the last author asked for an independent estimation of their
IELT. A stopwatch and instructions on how to meagte IELT were provided. The female
partners measured the IELT and handled the stapvedthome at every intercourse over the
following 4 weeks. Patients were instructed ndtawe interrupted intromission or to change
their usual way or frequency of intercourse. Ifenaourse took place more than once at the
time of IELT measurement, only the first occurrem@s included. Patients were not
recruited by advertisement and were not reimbufsetheir participation. All laboratory
testing, including blood sampling and genetic itgstwere conducted by the first author. The
study was conducted without any involvement pharmaceutical industry. All laboratory
facilities and test materials were granted bypheicipating laboratory. Informed consent
was obtained from all patients after explaining pliepose of the study. The study was
approved by the Hospital Medical Ethical Commitiee was conducted in accordance with
the Helsinki Declaration of 1975, as revised in3.9Bhe control group consisted of 92
physically and mentally healthy male individualsrteted in another study conducted by the
Department of Psychiatry of the Utrecht Medical &enUtrecht, the Netherlands (Jungerius,
Hoogendoorn et al. 2007). All of these control ggraints had been previously genotyped for
the 5-HTTLPR polymorphism. In addition, all malentmls had at least 3 grandparents who
were born in the Netherlands. The control group raaslomly sampled and is onsidered
representative of the general Dutch populationdétins, Hoogendoorn et al. 2007). Neither
occurrence of complaints of PE nor stopwatch assests of IELT has been investigated in
the control group.

A Responder was operationally defined as an indadigvho on daily paroxetine 20 mg
treatment had a fold-increase of the geometric niieam of 2 and more, e.g. more than
100% increase of the baseline IELT value. A Normpossler was defined as an individual

who had a fold-increase of the geometric mean IBLIEss than 2.
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The cut-off point of 2 was based on the outcoma daa meta-analysis of daily SSRI
treatment for PE, in which placebo response wasistamtly lower than a 2 fold-increase of

the geometric mean IELT compared to baseline valMéddinger, Zwinderman et al. 2004).

Genotyping

DNA Isolation

Genomic DNA was extracted from 10 mL of EDTA anéigalated whole blood using a
standard salting-out method protocol.

Polymerase Chain Reaction (PCR Analysis).

The 44-bp insertion/deletion polymorphism withie foromoter region of the
SERT(SLC6A4) gene was amplified by PCR. The inseftieletion in the SERT gene-linked
polymorphic region (5-HTTLPR) was amplified usirggtfollowing oligonucleotide primers:
forward 8B-GGCGTTGCCGCTCTGAATC-3 and reverse;"85AG
GGACTGAGCTGGACAACCAC-3 flanking the 5-HTT gene-linked polymorphic region
(5-HTTLPR). Corresponding to the nucleotide posisicanging from -1,416 to -1,397 and
from -910 to -889 of the 5-HTT gene regulatory oggia 484-bp or a 528-bp fragment was
generated.

Reagents and conditions for the PCR were: 1 mlOdfries polymerase buffer; 0.2 mmol/L
deoxyribonucleotide triphosphates; 2.0 mmol/L Mg@2 mMmol/L of each primer
(Biolegio BV, Nijmegen, the Netherlands); 0.5 U A&rime Pfx DNA polymerase
(Invitrogen Life Technologies, Strathclyde, UK);d8B0 ng of genomic DNA, in a total
reaction volume of 10 mL. The PCR program on artta¢cycler (GeneAMP type 9700;
Perkin Elmer, Waltham, MA, USA) was as follows: Rians were cycled with initial
denaturation at 94°C for 4 minutes, followed byR33R cycles of 94°C for 30 seconds, 61°C
for 60 seconds, 68°C for 60 seconds, and a finansion step of 4 minutes at 72°C. The
amplification products were electrophoresed on g#r@se gels at 100 V for 120 minutes.
The gel and running buffers were 1¥ TBE (0.89 ns-Base, 0.89 m boric acid, 20 mM
Na2EDTA). The fragments were visualized by ethidionrmmide under ultraviolet
transillumination.

Statistics.

The mean, median, and geometric mean IELT was leddcliof stopwatch-determined
IELTs. Hardy—Weinberg equilibrium to check laboragtefficacy of PCR analysis was
determined in the control group and the patientignesing a chisquare test. Allele and
genotype frequencies between patients and conters compared using SPSS 19.0
forWwindows (Chicago, IL, USA). P < 0.05 was consakstatistically significant. Analysis
of variance (anova) was performed to determinesan@ation between the genotype in the

patient group and their fold increases.
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Results

The characteristics of patients and controls apgvahin Table 1. The mean age of the

controls was significantly higher than that of gagients. However, as lifelong PE affects all

age categories, this difference does not affecptinpose of the study.

Characteristics Patients (N) Controls (N) P
Population 54 92
IAge (years) <0.05
Mean 36.1 53.6
Range 25-58 27-78
std dev 8.6 15.3
IAge Partner (years)
Mean 34.6
Range 22 -57
std dev 9.6
Nationality
Dutch (Caucasian) 95% 100%
Marital Status <0.05
Married 33.3% 70.0%
Relationship but not married 64.8% 30.0%
No relationshi 1.9% 0.0%
Duration of relation (years) 12
Range 0.1-34
std dev 9.5
Education 0,40
low 11.1% 13.0%
medium 33.3% 24.6%
high 55.6% 62.3%

Table 1. Patient and Control Characteristics

The paroxetine induced ejaculation delay, expresspdrcentage Fold Increase of the
geometric mean IELT compared to baseline IELT vakishown in Figure 1. Notably,
paroxetine was only used by the patients withdifigl PE and not by the controls.

Of all 54 patients, 43 (79,6%) responded to paingdreatment with an ejaculation delay,
whereas 11 (20,4%) patients did not respond toxediree treatment; 50%, 12% and 18% had

a fold increase of 2-10, 10-20, and of more than 20
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Figure 1: Distribution of Fold Increase (FI) of tBe&ometric mean IELT on daily Paroxetine
20 mg Treatment in Men with Lifelong PE; 20% hadpamoxetine induced ejaculation delay
(FI 0-2), whereas 80% had an ejaculation delay-@l

A photograph of illuminating DNA fragments on gelder UV light is shown in Figure 2.

Figure 2: Photograph of illuminating DNA fragmenis gel under UV light. Lane 1:
homozygous patient for LL alleles / Lane 2: homarygpatient for SS alleles / Lane 3:

heterozygous patient for LS alleles
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Hardy-Weinberg equilibrium was not rejected for gigpe distributions of the
polymorphisms investigated in patients (p=0.83) ematrols (p=0.59). Of the 54 men with
lifelong PE, 14 (25,9%) had LL genotype, 29 (53,14 SL genotype and 11 (20,4%) had
SS genotype. Of the 92 controls, LL, SL and SS tygeowere present in 27 (29,3%), 41
(44,6%) and 24 (26,1%), respectively. No statifiiicgignificant differences were found in 5-
HTTLPR allelic variations. In addition, no statgslly significant differences were found in
5-HTTLPR gene variations. Genotyping and associatsting are represented in Table 2.

Patients Controls

Allele/ Count Frequency(%) Count Frequency (%)

S 57 52,8 89 48,4 0,47
L 51 47,2 95 51,6

Sum 108 100 184 100

SS 11 20,4 24 26,1 0,43
SL 29 53,7 41 44,6

LL 14 25,9 27 29,3

Sum 54 100 92 100

Table 2. Results of Genotyping and Associatiortimgsn Patients and Controls.

In all men treated with 20 mg paroxetine, includihg 80% of men with ejaculation delay
and the 20% who did not respond with an ejaculadielay, analysis of variance (ANOVA) of
the natural logarithm (In) of FI showed no statially significant difference in men with LL,
SL and SS genotypes (p=0.83) with regard to thi:ifudrease of the IELT (Table 3).

Genotype N Mean Geometric 95% CI of the

LL 14 1,92 6,80 3,58 -12,93
SL/LS 29 1,67 5,30 3,35-841
SS 11 1,73 5,65 2,02 - 15,86
Total 54 1,75 5,73 4,09 - 8,04

Table 3. Natural logarithm of Fold Increase (Flj genotype in men with lifelong PE

Discussion

Owing to the lack of genome-wide studies in merhwfelong PE, we selectively chose to
investigate the 5-HTTLPRolymorphism because the resultsro¥ivoanimal and clinical
human research with SSRIs indiate that the semptmmtent in the neuronal synapse is
involved in ejaculation delay. Moreover, daily uge20 mg paroxetineyhich inhibits the
reuptake of 5-HT by inhibiting the activity of tleHT transporter, exerts the strongest
ejaculationdelay of the SSRIs (Waldinger, Hengeveld et al.81%aldinger 2003).
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The difference in age between the patients andaisrih the current study did not influence
the comparison ahen with lifelong PE and controls, because lifel®fgis present
“lifelong,” that is, both at a young age and inediédiged men. Why the number of married
men was higher in the control group is unclear spculatively, may be explained by the
difference in age, as younger men may be moreniedlto live together with a female partner
instead of being married.

In the current study of a cohort of 54 men witkelbing PE it was shown that on daily
treatment with 20 mg paroxetine, 80% of men respdnaith ejaculation delay expressed in
a fold increase of more than 2. About 18% of threse had a clinically very relevant
ejaculation delay, as mirrored by a fold increals&0e20. Another 18% of these men even
had a clinically very strong ejaculation delay $~20). However, 20% of all men did not
respond with an ejaculation delay.

The patient and control group were in Hardy Weigleguilibrium with regard to the 5-
HTTLPR genotype polymorphism (Janssen, Olivied.e2@14). In addition, with regard to 5-
HTTLPR polymorphism both the patient and contraugr did not differ in their genotype
frequencies.

Importantly, although the majority of men respondéth a clinically relevant ejaculation
delay, in the current study it was found that 5THPR genotype polymorphism is not
associated with the paroxetine induced ejaculatalay.

Interestingly, in a previous study in 89 men wifalbng PE (who at the moment of
investigation did not use medication) it was fotimat 5-HTTLPR polymorphism was
associated with the duration of the IELT (JansBakker et al. 2009). Men with LL
genotype, had a 100% shorter IELT than men witlsBSL genotype (Janssen, Bakker et
al. 2009). In the current study, in which a parthef previous group of men were included,
the paroxetine-induced ejaculation delay was ned@ated with the 5-HTTLPR
polymorphism. It might be argued that this negativecome is due to the low number of
participants of the study. This is indeed a limdtatof the current study. However, it should
be noted that the data of the current study dicshotv any tendency toward a paroxetine-
induced ejaculation delay that was associated svifT TLPR polymorphism, as mirrored by
a p-value of 0.83. For a definite answer, a stoplwatudy in a much larger cohort of men
with lifelong PE and treated by daily 20 mg paraxeis required. Notably, as various
genetic polymorphisms may interact, future reseafgharoxetine induced ejaculation delay

in men with lifelong PE should also focus on intgi@n of various genetic polymorphisms.
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Conclusion

In the current study of 54 men with lifelong FBB% of men reported an clinically relevant
ejaculation delay and 20% did not report any paioganduced ejaculation delay. In
addition, 5-HTTLPR polymorphism in these men wasassociated with daily 20 mg

paroxetine induced ejaculation delay.
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ABSTRACT

Introduction . Non-response on any SSRI treatment is a rare phemam

Aims. To investigate ejaculation delay non-response ooxgdine treatment in men with
lifelong premature ejaculation (LPE), who are &deown with non-response on other SSRIs.

Methods. Five males with LPE, known with paroxetine and otberotonergic antidepressant
non-response, and eight males with LPE, specijicaltruited, were included. Blood
sampling occurred one month and on the day befareaf treatment and at the end of three
consecutive series of 4 weeks of daily treatmetit Wdmg, 20mg and 30mg paroxetine,
respectively. Leptin and paroxetine were taker8a3@ 09.20, 10.00 and 11.30h,
respectively. At 09.00h one tablet of 10, 20 on3§ paroxetine were taken after the first,

second and third month, respectively. IELT was mesbwith stopwatch

Main Outcome Measures Fold-increase of geometric-mean IELT, serum leptid
paroxetine concentration, body-mass-index (BMI{Bra receptor C-1019G polymorphism,
CYP2D6 mutations.

Results Between 7 paroxetine responders and 6 non-respotiuefold- increase of
geometric-mean IELT was significantly differenteaftlaily 10mg (p=0.003), 20mg
(p=0.002), and 30mg paroxetine (p=0.026), and rarfigen 2.0-8.8, and 1.1-1.7,
respectively. BMI at baseline and at end of studg wot significantly different in responders
and non-responders. Serum leptin levels at basekme similar in responders and non-
responders and did not change during each mortteatment. Serum paroxetine
concentration increased with increasing dosagesvaischot significantly different between
responders and non-responders. There was no assotiatween fold-increase of geometric
mean IELT and serum paroxetine levels during timestment periods, and between leptin
levels during treatment periods and paroxetinersdevels. For the 5-H receptor C-
1019G variation, all responders and all non-respmiad the CC genotype and GC

genotype, respectively.

Conclusion Complete absence of paroxetine-induced ejaculaliday is presumably related

to pharmacodynamic factors and perhaps to 5slEiceptor gene polymorphism.
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Introduction

Daily use of selective serotonin reuptake inhiwEt@@SRIs) very effectively delays
ejaculation in men with lifelong premature ejacigat(PE) (Waldinger, Zwinderman et al.
2004). Compared to the other SSRIs, daily use ahg(paroxetine hemihydrate exerts the
strongest ejaculation delay (Waldinger, Zwinderraaal. 2004). However, this is not always
the case. The extent of ejaculation delay diffetsvieen men. For example, in a stopwatch
study of 54 men with lifelong PE investigating #esociation between paroxetine-induced
ejaculation delay and 5-HTTLPR polymorphism (Jansgsvinderman et al. 2014), 43 (80%)
men responded with an ejaculation delay whered20%) did not experienced an
ejaculation delay. A similar result was found byoB& et al (Salonia, Rocchini et al. 2009)
in a group of 65 men with lifelong PE with an estted IELT of less than 1 minute. Of these
patients, 15 (23%) males discontinued daily paioggreatment within 3 months as the
ejaculation delay was below expectation, e.g. hadnnal ejaculation delaying effects
(Salonia, Rocchini et al. 2009).

In rather rare cases men with lifelong PE do ngpoad on any SSRI treatment with an
ejaculation delay. This phenomenon has sofar nert b@entioned in the literature of PE and
has never been investigated. Theoretically, ulttarsive metabolizers of paroxetine may not
respond with an ejaculation delay as an adequatxgi@ne concentration may not be
established (Sgren, Sindrup et al. 1992). Howeart from this potential pharmacokinetic
factor, animal studies have shown that also phasthatamic factors, such as the amount of
serotonin neurotransmission and/or 5;klfleceptor activation are associated with the extent
of ejaculation delay (de Jong, Pattij et al. 208%|dinger, Schweitzer et al. 2005). However,
whether pharmacokinetic and/or pharmacodynamiofachay explain the (nearly) complete
absence of SSRI-induced ejaculation delay in soew with lifelong PE remains unknown.

It is of note that SSRI-induced ejaculation delag been suggested to be related to decreased
leptin serum levels (Atmaca, Kuloglu et al. 2008) @hat there is a relationship between
serum plasma testosterone levels and the serum lepel (Behre, Simoni et al. 1997).

The aim of the current study was to investigatertive of various pharmacokinetic factors
(e.g., paroxetine dosage, serum paroxetine lewgd206 activity ) and serum leptin,
gonadotrophin and prolactin levels, all of whichl peviously been suggested to be related
to PE and SSRI-induced ejaculation delay (Atmacdoglu et al. 2002, Atmaca, Kuloglu et
al. 2003, Nikoobakht, Tajik et al. 2008). In addlitj based on the hypothesis of Waldinger et
al. that the IELT in men with lifelong PE is reldt® 5-HT;, and/or 5-HEc receptor
functioning (Waldinger, Berendsen et al. 1998),imiestigated the role of 5-Hireceptor

gene C(-1019)G polymorphism.
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Due to the rarity of the phenomenon, the small lpemof patients and controls was

inevitable and necessitated a strict protocol otpdures and interventions.

Methods

Patients

Included were patients with complaints of lifeloRg. As (nearly) complete absence of any
paroxetine-induced ejaculation delay together atikence of ejaculation delay after another
serotonergic antidepressant is an - sofar knowirequent clinical phenomenon, we
informed 5 males, which have been (unsuccessfuiigted by the last author before the start
of the current study about the purpose of the stAdyof them agreed with participation to
the current study, which meant that they couldtaké an SSRI or clomipramine for 6
months prior to the start of the study. On the ohi@nd, we recruited 8 new patients with
lifelong PE, who after telephone screening, wesnsa the Outpatient Department of
Neurosexology. All men were informed about the psgof the current study which was to
investigate factors that contribute and do notioute to paroxetine-induced ejaculation
delay.

All patients included were heterosexual men, agethB5 years, and suffering from lifelong
PE. They had a stable relationship with a fematpa Exclusion criteria included erectile
dysfunction, alcohol or substance abuse, mentatdiss, physical illnesses, concomitant
medications, a history of sexual abuse, serioadiogiship problems, a history of very low
intercourse frequency, pregnancy of the partnepregnancy wish in the near future, and
possible unacceptable risks for occupational hazdwe to side effects of the study drugs.
Informed consent was obtained from all patientsragkplaining the study and possible side
effects. The study was approved by the hospitalicaédthical committee and was conducted
in accordance with the Helsinki Declaration of 198$ revised in 1983.

Assessment and Treatment

Lifelong PE was defined according to the ISSM dé&bin of lifelong PE, e.g., a male sexual
dysfunction characterized by ejaculation which aisvar nearly always occurs prior to or
within about one minute of vaginal penetration, #mainability to delay ejaculation on all or
nearly all vaginal penetrations, and negative pebkoonsequences, such as distress, bother,
frustration and/or the avoidance of sexual intim@dgMahon, Althof et al. 2008).

The intravaginal ejaculation latency time (IELT)s@efined as the time between the start of
vaginal intromission and the start of intravagiejalculation (Waldinger, Hengeveld et al.
1994).
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As placebo response to SSRI-induced ejaculaticayd®s been shown to be less than 2 fold
increase of the geometric mean IELT (Waldinger,riflgirman et al. 2004), response to
treatment in the current study was defined asdiifarease of the geometric mean IELT
higher than 2 (Fold-increase= IELT value at the ehtleatment period / IELT value at
baseline).

Patients attended the outpatient department appedzly 1 month before the start of
treatment (1 baseline assessment), on the day before treat@fébaseline assessment), and
at the end of three consecutive series of 4 wekd#aily treatment with 10 mg, 20 mg and 30
mg paroxetine, respectively.

At the first visit, patients were interviewed inglually by the last author and asked for an
independent estimation of the IELT. A stopwatch srstiructions on how to measure the
IELT with the stopwatch were provided. The IELT wasasured at home over the following
16 weeks. The female partners had to handle tlpsvatch. Patients were instructed not to
have interrupted intromission or to increase thp&ed of intercourse. This instruction was
checked during later visits to the clinic. If inteurse took place more than once at the time of
IELT measurement, only the first episode of vagpperietration with ejaculation was
included. Patients were not permitted to use corsdantopical anaesthetics during the study,
and no psychotherapeutic interventions were made.

After a 1-month baseline period, patients recelvalfitablets of paroxetine hydrochloride
hemihydrate 20 mg for 4 weeks. The study medicatias provided by the hospital
pharmacy department. The patients were requestattécalf a tablet (10 mg) once a day in
the morning in the first month of treatment and tatget (20 mg)/day in the morning in the
following 4 weeks. In the last month, the patigotsk 1 tablet of paroxetine of 30 mg per day
in the morning. After each period of 4 weeks, paseaeturned to the hospital. On that day
blood samples of leptin and paroxetine were takehfixed times in the morning e.g., at
08.30, 09.20, 10.00 and 11.30 h, respectively.AD0 h one tablet of 10, 20 mg or 30 mg
paroxetine were taken after the first, second hird tnonth, respectively. At the time of
blood sampling and paroxetine intake the patiemtewgober after 12 hours of fasting.

Peripheral venous blood samples were taken byirgteatithor.

Laboratory Analysis

Leptin Concentration.

The leptin serum concentrations were assessedawitifidated method of analysis [Human
Leptin RIA kit (250 tubes) (Cat.#HL-81K) (Human Ilcim Research, Inc. St. Charles, USA,
MO 63304-uSA)] with a lower limit of quantificatioof 0,5 ng/ml and a variation coéfficiént

which was dependent on the leptin serum conceot&{iBehre, Simoni et al. 1997);
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8.3% at 4.9 ng/ml, 4.6% at 7.2 ng/ml and 3.6%%a6 ng/ml. After 12 hours of fasting, at
8.30 AM, and at 9.30, 10.30 and 11.30 AM, peripheeaous blood was taken.

Paroxetine Concentration.
The paroxetine serum concentrations were assested walidated method of analysis with

a lower limit of quantification of 3,7 ug/l and anation coéfficiént of 2,9%.

As the concentration of paroxetine is dependeritsometabolism, it should be noted that the
metabolism of paroxetine has a linear and a naalitomponent (Ma, Gingerich et al.
1996). The non-linear component is caused by tensgn of paroxetine by CYP2D6.
CYP2D6 has been investigated on the presence @itiois *3, *4 and *6. The CYP2D6 *3,
*4, and *6 mutations are coding for enzymes whiahlass active than the (wildtype)
enzymes (Ma, Gingerich et al. 1996). GenotypinthefCYP2D6 enzymes was performed by
Tagman analysis. Of the CYP2D6 mutations, the *3ad *6 mutations are most frequently
seen in Caucasians (Ma, Gingerich et al. 1996)h\Wi¢se mutations more than 95% of slow

metabolisers in a Caucasian population can berdeted (Sgren, Sindrup et al. 1992).

5-HT 4 Receptor Gene Polymorphism (C-1019G).

For a 50pl polymerase chain reaction (PCR), we used abouigl®f genomic DNA. The
primers of the 5-H7, receptor gene polymorphism (C-1019G) were: PAGGC TGG ACT
GTT AGA TGA TAA CG-3’) and P2 (5'-GGA AGA AGA CCG BT GTG TCAT-3"). The
underlined nucleotide is a mismatch with the SHussce, creating a restriction site in the
PCR product. PCR conditions were as follows: 7 atifi4°C; 35 cycles of 1 min at €, 1
min at 59°C and 1 min at 72C; and finally 7 min at 72C. The size of the amplified product
was 163 bp. Then the PCR product (dpwas digested with BseGll (Fermentas) in a total
volume of 15ul for 1 h at 55 C and subsequently analyzed on a@&tose/Tris-borate-
EDTA gel with ethidium bromide staining. The fragme obtained for the wild-type allele
was 163bp, for the variant allele the fragmentsewiet6 and 17 bp.

Statistical analysis.

Data analysis was performed with SPSS19. Studetest was performed for comparing the
various concentrations of leptin and paroxetinggrBgsion analysis was performed to assess
the alterations of leptin concentrations during day and throughout the 16 weeks duration
of the current study. Differences were considergnificant at P< 0.05.
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Results

The characteristics of the patients are shown bielTa. The study included 6 paroxetine non-
responders and 7 responders. Notably, one of timseesponders was among the newly
recruited men. As this individual only appearedod respond to daily paroxetine treatment,
this man differed from the 5 previously known memovdid not respond to paroxetine and
another SSRI or clomipramine. Both groups showesdigwificant differences in age, marital

status and duration of relationship.

Age Pat Age Prt Marital Status (N) Duration Educatin
year year year

Responders 41+8,1 35+10,1 Married 57 % 12,7 emity -

(N=7) Divorced - Higher Edu 57 %
Girlfriend 43 % Lower Educ 29 %
Single - etc 14 %

Non-responders 44+ 6,1 39+74 Married 60 % 13,0 University

(N=6) Divorced - Higher Educ -
Girlfriend 40 % Lower Educ 50 %
Single - etc 50 %

Table 1. Patient Characteristics

Table 2 shows the baseline IELT values, the fotddases of the geometric mean IELT after
the three paroxetine treatment periods and the &Ndhseline and at the end of the study.
The IELTs in both the responders and non-respongers not significantly different at
baseline. All 6 paroxetine non-responders hadaifatrease of less than 2, ranging from 1.1
to 1.7. In contrast, the 7 paroxetine respondetlsaifald-increase of more than 2, ranging
from 2 to 8.8 in relation to the dosage of parimestreatment. The number of intercourses at
baseline in the responder and non-responder greup Wwand 5, respectively. In the three
drug treatment periods, the number of intercowses5, 4, and 4 in the responders and 6, 5,

and 5 in the non-responder group, respectively.

In the responders, the fold-increase of the geacnaiean IELT during the three paroxetine
treatment periods was significantly different betwehe 10 mg, 20 mg and 30 mg dosage
(p=0.004) and between the 20 mg and 30 mg dosa@e040). In the non-responders, the
fold-increase of the geometric mean IELT duringttivee paroxetine treatments periods was
not significantly different, e.g., 10 mg versusra@ (p=0.43) and 20 mg versus 30 mg
(p=0.11). Between responders and non-respondefslthmcrease of the geometric mean
IELT was significantly different after both 10 mgrnpxetine (p=0.003), 20 mg paroxetine
(p=0.002), and 30 mg paroxetine (p= 0.026), respalgt




Body mass index (BMI) at baseline and at the emsturdy, was not significantly different in

the responders and non-responders (p=0.49).

Baseline IELT Paroxetine induced BMI
Responders Mean 25.9 27.0 (4.0) 27.0 (4,5)
(N=7) Geom. Mean 16.9 2.0 6.6 8.8
Median 20.0
Non-responders Mean 38.4 27.0 (0.8) 26.5 (1.0)
(N=6) Geom Mean 21.7 11 15 1.7
Median 18.2

Table 2: Baseline Intravaginal Ejaculation Lateiiaye (IELT) values, the paroxetine-
induced fold-increase of the geometric mean IELTirduthe 10, 20 and 30 mg paroxetine
treatments, and the Body Mass Index (BMI) valudsaakeline and after the 3 treatment

periods.

The serum leptin levels at baseline at 8.30 AMar@ 30, 10.30 and 11.30 AM and after
each month of treatment with 10, 20 and 30 mg pethog, are shown in Table 3A. Serum
leptin levels at baseline were similar in the regfers and non-responders, and during the
three paroxetine treatment periods they were gaoifsiantly different compared to their
baseline values: serum leptin level compared telvasduring the paroxetine 10 mg period
was not significantly different (p=0.20), neitheasvthis during paroxetine 20 mg period
(p=0.30) and during the 30 mg period (p=0.31). &wer, serum leptin levels were not
significantly different between responders and responders (p=0.42).

Serum Level Serum Level Leptin ug/L Serum Level Leptin ug/L Seum Level Leptin ug/L
Leptin
10 mg 20 mg 30 mg
baseline 08.30 | 09.30 10.30 11.3( 08.3p 09.30 010.11.30 08.30 | 09.30 10.30 11.3¢
Responders 4.4 4,3 4,2 4 4,1 4.4 4,1 4,1 4 4,1 3,8 3,8 3,8
Non- 4,3 4,5 4,1 4,4 43 51 5 4,9 5 4,6 4,8 4,6 4,6
Responders
Serum Level Paroxetine ug/L Serum Level Paroxete ug/L Serum Level Paroxetine ug/L
10 mg 20 mg 30 mg
08.30 | 09.30 10.30 11.30 08.30 09.3 10.30 11.308.30 09.30 10.30 11.30
Responders 3 4,1 4,4 7,5 12,9 12,6 18,1 25,4 26,6 27,2 34,8 42,7
Non- 3 3 31 3,9 10,5 10,5 12,5 21,4 24,5 23,3 28,2 45,6
Responders
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Table 3. A. Serum Leptin Levels at Baseline andrduthe three Paroxetine Treatment
Periods. B. Serum Paroxetine Concentrations duhieghree Paroxetine Treatment Periods.

Intake of paroxetine hemihydrate at 09.00 AM.

The serum paroxetine concentrations at 8.30, 4330 and 11.30 AM after each month of
treatment with 10, 20 and 30 mg of paroxetine hoavs in table 3B. In the responders,
serum paroxetine concentrations increased betvieeh mg and 20 mg dosage (p=0.023),
between 20 mg and 30 mg (p=0.095) and betweenQtimegland 30 mg dosages (p=0.014).
In the non-responders, serum paroxetine concemtiathcreased between the 10 mg and 20
mg dosage (p=0.064), between the 20 mg and 30 sepedp=0.034), and between 10 mg
and 30 mg (p= 0.025). Between the responders amglegponders there was no significant
difference between the 10 mg dosage (p=0.45),@h@@ dosage (p=0.33), and the 30 mg
dosage (p=0.17).

Between the fold-increase of the geometric mearTI&hd serum paroxetine levels during
the three treatment periods, no association wasdfofy = 0,1035x + 2,9411 / R2 = 0,066).
(Figure 1). Moreover, also between leptin leveldrduthe treatment periods and paroxetine

serum levels no association was found.
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Genetic research demonstrated that all non-respetal@aroxetine treatment were
heterozygote (GC genotype) for the 51{dTeceptor C-1019G variation. In contrast, all
paroxetine responders had the wildtype (CC) gerotypthe 5-HT, receptor C-1019 G

variation (Figure 2).
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Figure 2. Fold-increase of the geometric mean IEY-RAXis) as a function of the serum
paroxetine dosages (X-Axis). The second horizdimtalrepresents a Fold-increase of 2.

In the current study non-response is defined dso@ [Ess than 2, and response is defined as a
FI of more than 2. At the left side are the Flshaf paroxetine non-responders (GC genotype
for the 5-HT;4 receptor C-1019 G). At the right side, are thed¥ithe paroxetine responders
(CC genotype for the 5-HI receptor C-1019 G).

Table 4 shows the serum concentrations of testoselH, FSH, SHBG, prolactine, TSH
and T4-free at baseline and at the end of 8 welaroxetine treatment in both the
paroxetine responders and non-responders. Thedholes that within both groups treatment

did not result in significant changes of serum @miations. However, it is remarkable that

prolactin serum levels increase during treatmetitéresponder group, whereas prolactin

serum levels tend to decrease during treatmehiimon-responder group. This change in

prolactin serum concentrations is representeddnri 3. The change in the prolactin serum

level in the responder group compared to its chamgfee non-responder group was

statistically significant different ( p=0.044). Hewer, although this phenomenon suggests an

association between prolactin release and parex#gatment response and perhaps with

central 5-HT metabolism, it should not be consideneterms of a causal relationship as this

remains unclear.

Baseline Baseline Week 8 Week 8 Baseline vs week 8
NONRESPONDERS Iy SD gem SD P
FSH (U/L) 2,2 0,4 2,3 0,5 0,63
LH (U/L) 3,4 1,3 3,7 1,0 0,57
Prolactin (mU/L) 136,8 56,1 112,0 32,8 0,42
SHBG (nmol/L) 36,8 4,6 31,0 12,8 0,52
T4 free (pmol/L) 17,2 1,9 16,3 4,0 0,65
Testosterone (nmol/L) 16,6 3,1 15,3 5,6 0,64
TSH (mU/L) 0,8 0,2 0,5 0,2 0,04

Baseline Baseline Week 8 Week 8 Baseline vs week 8
RESPONDERS ¥ SD gem SD P
FSH (U/L) 2,9 2,2 3,2 2,3 0,79
LH (U/L) 3,2 15 4,0 1,1 0,20
Prolactin (mU/L) 109,4 46,2 147,0 30,8 0,09
SHBG (nmol/L) 25,8 8,9 17,5 2,1 0,11
T4 free (pmol/L) 16,3 2,4 16,7 34 0,77
Testosterone (hmol/L) 16,5 6,2 15,9 6,9 0,86
TSH (mU/L) 1,0 0,6 0,7 0,2 0,24

Table 4. Endocrinological Parameters in ResporaiedsNonresponders
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Figure 3. Paroxetine induced serum prolactin comagan changes in men with lifelong PE.
In the paroxetine non-responders prolactin conaéintrs tend to become reduced, whereas in

paroxetine responders prolactin concentration®ass.

Discussion

As complete non-response to paroxetine and an8&Bi or clomipramine is rare,
we were only able to include 5 non-responders, ndebbeen unsucccesfully treated
at our outpatient department in the previous 2[® £8.6) years with paroxetine 20-
30 mg/day, sertraline (n=3), on-demand use of goamine (N=2), EMLA créme
(n=3), and Tramadol (n=1). As one of the newly uged men did also not have any
response on paroxetine treatment, we decidedtagernd of the study to include this
man into the non-responder group.

Therefore, the current study involved 7 responderd 6 non-responders to daily paroxetine
treatment. Five of the 6 non-responders to dailppetine treatment in the current study, did
also not respond to daily paroxetine treatmentarather SSRI or clomipramine treatment in
the previous 2.6 (+3.5) years. A clear dose-effeletionship was found in the responder
group, with the highest fold increase (FI=8.8)la# geometric mean IELT in men using 30

mg paroxetine compared to those using 10 mg parexgtl=2.0).
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At baseline (e.g., 08.30 AM) the serum concentratiof paroxetine in both the responders as
non-responders were similar at the start of pamedteatment. In both the responders and
non-responders the serum concentration of paraxeitreased with increasing dosage.
Between the responders and non-responders theneorsagnificant difference between the
serum levels at the different dosages of paroxetirmighout the whole period of the study.
Therefore, it may be concluded that in the nonwedprs, increasing serum levels of
paroxetine do not result in a clinically relevajaotilation delay despite the fact that the
serum paroxetine levels were similar between teparders and non-responders.

Notably, as serum levels of leptin were not asgedi with the three different dosages of
paroxetine, and remained similar in the respondedsnon-responders throughout the whole
study period, it may also be concluded that thexetine-induced ejaculation delay is not
associated with the serum leptin level. In thipees, it should be emphasized that at baseline,
in both the responders and non-responders, septin levels were similar and within the
normal range (3.8 £ 1.8 ng/ml) of males with a BML8-25 (Inc). Notably, the BMI of both
the responders and non-responders was similaisatiba and at the end of the study.
Importantly, in both the responder and non-responn, the serum leptin level was not
associated with the serum paroxetine levels andiaidhow any association with the fold
increase of the geometric mean IELT.

In the current study, investigation of Cyp2D6 gigpes was investigated by measuring *3,
*4, *6 and ultra extensive metabolism (UEM). Therere no patients with UEM. The
majority of men had Cyp2D6 *1 (homozygote wildtyeix there were two men with
Cyp2D6 *3 and *4 mutations, respectively. In othwrds, in these men there is less
Cyp2D6 activity which may result in higher paroxetiplasma levels. Indeed, it was found
that while using 30 mg of paroxetine per day, ¢hm@en had a higher serum paroxetine level
than men without these Cyp2D6 mutations. Howewgetha number of patients was low, one
can not make any conclusion about the significari¢his higher paroxetine level in relation
to these mutations. Moreover, the IELTs of thesa mvere not significantly different, and
the BMI and the leptin serum level in these menenadso not significantly different
compared to men without the Cyp2D6 mutation. Ireotliords, the IELT in these men was
not dependent on the serum paroxetine levekehem leptin level and their BMI.
Interestingly, in the current study we found threg 6 paroxetine non-responders were
heterozygous (GC-genotype) for the 51k Teceptor C-1019G variation, whereas the 7
responders had the wildtype (CC) genotype.
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However, it should be noted that these findingddtbe the result of a selection bias, as
before the onset of the study, we purposely salegteon-responders from previous
unsuccessful paroxetine and other SSRI and clomipeatreatment.

Intriguingly, although the number of patients irttbgroups are very low, a similar finding in
responders and non responders was not present prexious study investigating

5-HTTLPR polymorphism and paroxetine-induced ejatoh delay in 54 men with lifelong
PE, in which non-response to paroxetine-induceciudgsion delay was present in 20% of
men (Janssen, Zwinderman et al. 2014). As the &clFECeptor is important in mediating
ejaculation, the current finding warrants furthesearch of this phenomenon in larger group
of men with lifelong PE.

Apart from the aforementioned difference in 5-ldTeceptor gene polymorphism in
paroxetine responders and non-responders, thentstrgly shows another interesting
difference in both groups. The prolactin serum ll@vereases in the responders, whereas it
tends to decrease in the nonresponders. Althowgprtilactin increase in the responders is
not significantly different compared to the basehmlues in the responder group, and the
prolactin decrease in the nonresponders is noifisigntly different compared to the baseline
values in the non-responder group, the change t@)dsfl the prolactin levels in the responder
group is significantly different (p=0.044) compatedhe change (-delta) of the prolactin
levels in the nonresponder group. Although cauisomarranted to interpret this finding in the
light of the small number of patients, the phenoameis intriguing and warrants further
research in a larger group of men.

Based on the aforementioned results, it may beeiéthat in the current group of men with
lifelong PE, (i) both lifelong PE and the duratiointhe IELT are not associated to serum
leptin levels, (ii) the serum leptin level in thereent group of men with lifelong PE is within
the range of the normal population (iii) paroxetireatment-induced ejaculation delay is not
associated with serum leptin levels, (iv) paroxetiratment induced ejaculation delay is not
solely related to serum paroxetine levels, (v) patine treatment-induced ejaculation delay is
not associated to serum leptin levels, and (vi) montresponse to paroxetine treatment is not
related to paroxetine serum levels, not relatesetam leptin levels, and not related to the
patients BMI. Instead, it may well be that paronetinduced ejaculation delay and non-
response to paroxetine treatment is associatedpeitaps 5-Hi receptor C-1019 G

polymorphism and/or prolactin metabolism or undedymechanisms of action.

The strength of the current study is its strict glamg protocol, IELT measurement with a
stopwatch during a baseline period and during thoesecutive 4 weeks daily paroxetine
treatment periods, the inclusion of SSRI (inclgdiraroxetine) non-responders and

paroxetine responders,
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blood sampling at 4 different fixed moments of tichging the morning after 12 hours of
fasting, at the onset of and after 4 weeks of #meline period, and after three consecutive
daily paroxetine treatment periods with 10, 20 a@dng paroxetine hemihydrate, paroxetine
serum level assessment and leptin, prolactin anddmtrophin serum level assessments in
relation to three different dosages of paroxet@yn2D6 assessment and 544 Teceptor
polymorphism genotyping. However, a limitation b&tcurrent study is the small number of

patients.

Although this is the first study investigating SSRIn response in men with lifelong PE, our
findings regarding leptin serum levels are noine Wwith three previous studies on leptin in
relation to PE (See Table 4). For example, in 2@@&aca et al. reported a high serum leptin
levels of 25.7£3.9 ng/mL in 15 Turkish men with B&mpared to a level of 7.9 £2.1 ng/mL
in 15 healthy controls, after adjusting for BMI aage (Atmaca, Kuloglu et al. 2002). In a
second study, Atmaca et al (Atmaca, Kuloglu e2@03) reported significantly decreased
leptin levels (8.3+2.8 ng/mL) in 15 men with PEeaf8 weeks of daily 30.7 £ 9.3 mg
citalopram treatment, compared to baseline val2@®(+ 5.3 ng/mL). Atmaca et al. therefore
suggested that PE is associated with increasethdeptin levels and that citalopram
treatment induces a decrease of leptin (Atmacagddulet al. 2003). However, although it
was mentioned in the latter study that the patibatbthe same weight at the end of the study,
the BMI at the end of the study has not been regolit therefore remains rather unclear
whether the decreased leptin level after citalopiratment was related to a change in the
BMI of the PE patients. Notably, in contrast toitHest study, the second study of Atmaca
(Atmaca, Kuloglu et al. 2003) reports a high sefeptin concentration in their control males
(24.2 £ 3.8 ng/mL). This finding of Atmaca et at@alcontrasts the findings of Nikoobakht
(Nikoobakht, Tajik et al. 2008) who in 46 Iraniaremwith PE found a normal but higher
baseline serum leptin level (8.3 + 3 ng/mL) tha@a icontrol group of 44 men with
nepholithiasis (3.3 £ 1 ng/mL).

In our current study, all patients had leptin lswghich had a normal value compared to a
standard control group. Moreover, our patientsh Itlo¢ responders and non-responders, had
the same leptin levels, both at baseline and agnieof the three paroxetine treatment
periods. Indeed, in our study both the respondedsian-responders also had an identical
BMI both at the start and at the end of the sti&hsed on the aforementioned findings, there
is no reason to believe that lifelong PE or theTHS related to weight and/or serum leptin
concentration. Neither there is a reason to belieaeparoxetine treatment influences or is

influenced by the serum leptin levels.
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In other words, based on our study, in which seleptin and testosterone levels, other
gonadotrophic parameters, TSH, T4-free and BMI reethhomogenous throughout
paroxetine treatment in both responders and noangelgrs, serum leptin levels can not be
considered a biological marker of PE as has beggesiied by Atmaca et al (Atmaca,
Kuloglu et al. 2002, Atmaca, Kuloglu et al. 2008daNikoobakht (Nikoobakht, Tajik et al.
2008). On the contrary, there are still many qoestregarding leptin that have to be
investigated in the context of lifelong PE. Asusrsnarized in Table 5, it is of note that the
four studies on leptin, including the current stuldgve used different leptin kits.

In the current study, a radio immune assay (RIA)ho@, specific for human leptin, was
used, whereas Nikoobakht (Nikoobakht, Tajik eR@D8) used an enzyme linked immune
assay (ELISA) method, specific for human leptincémtrast, Atmaca (Atmaca, Kuloglu et al.
2002, Atmaca, Kuloglu et al. 2003) used a RIA mdttapecific for rat leptin to measure
human serum leptin concentrations. Although our kit has a cross reactivity of 100%
with human leptin, the cross-reactivity of Atmaédnfaca, Kuloglu et al. 2002, Atmaca,
Kuloglu et al. 2003) is only 40% (Inc). However, ather the use of different leptin kits
contributes to the different findings of Atmaca if#stca, Kuloglu et al. 2002, Atmaca,
Kuloglu et al. 2003), Nikoobakht (Nikoobakht, Tagk al. 2008) and the current study
remains unknown. Another explanation for the défdrfindings, may perhaps be related to
different testosterone levels of the includedgrds. It has been reported that high
testosterone in males is associated with low séeptn level (Behre, Simoni et al. 1997). As
serum testosterone has not been measured in dng aforementioned studies, it can't be
excluded that the differences between the fouristuare related to differences in serum
testosterone levels. It is therefore recommendatftn future studies on PE and leptin,

serum testosterone will be measured.

after SSRI_|after SSRI_|[BMIPE _ |BMI PE BMI BMI Time of [serum
PE men at |controls at |treatment  |treatment |Men at Men end |controls |controls Assay Type / |Blood concentration |Genetic
Study baseline |baseline |PE men controls baseline |study baseline |end study [leptin kit *3 Sampling |medication variations
leptin leptin leptin leptin
ng/ml ng/ml ng/ml ng/ml
Atmaca, 2002 25.7+3.9 |[7.9+2.1 24.0+2.8 24.4+33 RIA rat *1 08:00 N
Atmaca, 2003 |23.9+5.3 |24.2+3.8 |8.3+2.8 249+35 [23.7+£19 |- 23.3+23 |- RIA rat *1 08:00 N
Nikoobakth 83+3.0| 33+1.0 28.7+23 247+3.6
2008 ELISA DRG *2 |08:00 N -
08:30 [5HTIA
09:30 (C-1019 G)
10:30 CYP2D6
Janssen, 2013 RIA human *1 |11:30 paroxetin (*3 *4 *6)
responder 44+0.6 |- 4.1+0.3 - 27.0+4.0 |27.0 (4.5) |- - 5HT1a CC
nonresponder |4.3+0.5 |- 4.6 +0.3 - 27.0+0.8 |[26.5+1.0 |- - 5HT1a CG

*1 Linco research (St. Charles, M
*2 DRG diagnostics Marburg diagnos
*3 sample material = sert

Table 5. Summary of four Studies on Premature Egdéiom and Leptin
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Conclusion

Using a very strict and elaborate sampling protatalifferent dosages of daily use of
paroxetine, we have found no explanation for theeabe of paroxetine-induced ejaculation
delay in six men with lifelong PE.

Moreover, we have found not any indication thatléwel of leptin is associated with either
the presence of lifelong PE, the dosage or duratiataily paroxetine treatment, the serum
level of paroxetine, or the duration of the IELTbhaseline or at paroxetine treatment. In
addition, we have found no evidence that dailyafggaroxetine influences plasma leptin
levels in both the responders and non-respondetaity paroxetine treatment.

Although it was found that increasing daily dosagéparoxetine was associated with a
stronger ejaculation delay, we have found no aatiodi between paroxetine serum
concentration and paroxetine-induced fold incredsbe geometric mean IELT. However, in
the current study it was found that serum concéatrs of paroxetine are higher in two men
with Cyp2D6 *3 and*4 variations, respectively, astthere is no serum paroxetine
concentration and IELT effect relationship, thisgiype for paroxetine metabolism is not
relevant for paroxetine-induced ejaculation detathie current study. Interestingly, in the
current group of men, we have found two intriguptignomenons. Firstly, all paroxetine non-
responders were heterozygous (GC-genotype) fds-#H&; , receptor C-1019G variation,
whereas all responders had the wildtype (CC) gemotiiowever, although we have argued
that these results may be related to a selectams) hirther research in larger group of men
with lifelong PE is warranted to investigate whetties polymorphism plays a role in
paroxetine treatment non-response. Secondly, spralactine levels increased in the
paroxetine responders, whereas they tended toatecne the paroxetine non-responders. The
change in prolactin serum level after paroxetieatiment in the responders was significantly
different compared to the prolactin serum levelng®in the nonresponders. Also this

phenomenon deserves further investigation in fustuidies.
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ABSTRACT

Introduction . It will be argued that a reliable comparison giréviously published articles

on 5-HTTLPR polymorphism and premature ejaculatt@m not be performed.

Aim. To analyze a recent meta-analysis of 6 studi€s-dTTLPR polymorphism and
lifelong premature ejaculation (PE).

Methods. Calculation of the fraction of observed and &tpé genotype frequencies and
Hardy Weinberg equilibrium (HWE) of cases and colstrLL, SL and SS genotype
frequencies of patients were subtracted from gereofsequencies of an ideal population (LL
25%, SL 50%, SS 25%, p=1 for HWE). Analysis of P@R6 studies and re-analysis of

Odds ratios (ORSs) reported in the recent meta-aisaly

Results Three studies deviated from HWE in patients ané study deviated from HWE in
controls. In 3 studies in-HWE the mean deviatibrgenotype frequencies from ideal
population was small. LL (1.7%), SL (-2.3%), SH0). In 3 studies not-in-HWE the mean
deviation of genotype frequencies was high: LL3%8), SL (-18.5%) and SS (21.8%) with a
very low percentage SL genotype concurrent widerg high percentage SS genotype. The
most serious PCR deviations were reported in thieidies not-in-HWE. The 3 studies in-
HWE had normal OR. In contrast, the 3 studies ndttWE had a low OR.

Conclusions In 3 studies not-in-HWE and with very low ORadequate PCR analysis
and/or inadequate interpretation of its gel elgattayesis resulted in very low SL and a
resulting shift to a very high SS genotype freqyenuatcome. Consequently, PCR of these 3
studies are not reliable. Unawareness of inaded®@R tests makes such PCRs a
confounding factor in the clinical interpretatiohgenetic studies. Based on 3 studies in-
HWE and with OR of about 1 there is not any indarathat in men with lifelong PE the
frequency of LL, SL and SS genotype deviates froengeneral male population and/or that

the SL or SS genotype is in any way associated lifilong PE.

Keywords. genetics, lifelong premature ejaculation, 5-HTR_polymorphism, meta-

analysis, Hardy Weinberg Equilibrium, polymerasaiohreaction, IELT
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Introduction

Lifelong premature ejaculation (PE) is defined asade sexual dysfunction characterized by
ejaculation that always or nearly always occurerpgo or within about 1 minute of vaginal
penetration, the inability to delay ejaculationadihor nearly all vaginal penetrations, and with
negative personal consequences, such as distaglssr drustration, and/or the avoidance of
sexual intimacy (McMahon, Althof et al. 2008). lontrast, men with acquired PE have never
suffered from complaints of PE but experience aicédn of the ejaculation time later in life,
often to an estimated intravaginal ejaculationfeyetime (IELT) of less than about 3 minutes
(Serefoglu, Cimen et al. 2010, Serefoglu, Yameel.€2011, Zhang, Gao et al. 2013). In
1998, Waldinger et al postulated that lifelong REerms of an IELT of less than 1 minute is
related to genetic factors and to diminished céBtdT neurotransmission and/or
dysfunctional 5-HT1A and 5-HT2C receptors (Waldinderendsen et al. 1998). Although
lifelong PE is not regarded a genetic hereditaspitier, Waldinger (Waldinger, Rietschel et
al. 1998) reported a familial occurrence of lifeddPE in first degree relatives of some male
patients with lifelong PE. After the publicationtbi first study on the influence of 5-
HTTLPR polymorphism and IELT duration in Dutch meith lifelong PE by Janssen
(Janssen, Bakker et al. 2009), five similar stutieage been published (Ozbek, Tasci et al.
2009, Safarinejad 2009, Luo, Wang et al. 2011, Zralto, Ghezzi et al. 2012, Jern, Eriksson
et al. 2013).

Recently, Zhu (Zhu, Mi et al. 2013) published aan@balysis on these 6 studies and
concluded that L-alleles of 5-HTLPR polymorphisnghtiprotect men against lifelong PE
risk (Zhu, Mi et al. 2013). However, with regardpotential laboratory insufficiencies and
differences in design and methodology, it is questd whether it is allowed to combine these
6 studies for meta-analysis. In this context, disinces of Hardy-Weinberg equilibrium
(HWE) as indicator of a laboratory insufficiencyganetic studies on lifelong PE has
previously already been emphasized (Waldinger,séamst al. 2009, Waldinger, Janssen et
al. 2009, Waldinger 2011).

Similarly, Yonan (Yonan, Palmer et al. 2006) hakeven that lowering the magnesium
concentration of the mixture of the polymerase rhaaction (PCR) resulted in a shift of the
relative allele frequencies. As a result, the @itiutcome (p=0.06) of the HWE, suggestive of
an association with autism spectrum disorder, watorated. In other words, the initially
found linkage of 5-HTTLPR polymorphism and autigpestrum disorder, disappeared by
correction of the magnesium content of the PCRréfoee, Yonan et al, correctly concluded
that higher magnesium concentrations of the PCRethallele-dependent, non-random

genotyping errors.
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In the current article, we show that out of therévipusly published articles on 5-HTTLPR
polymorphism and premature ejaculation used fonb&a-analysis, laboratory data show
that 3 studies were not in HWE and that in thoseudies the deviation of HWE is due to
technical insufficiencies and/or measurement srodthe PCR. As the 6 studies also differed
in clinically relevant factors of design and metbladyy, it will be argued that a reliable

comparison of the 6 studies by a meta-analysisioabe performed.

Material and Methods

We analyzed the 6 articles that were used for tearanalysis performed by Zhu (Zhu, Mi et
al. 2013), and also analyzed the statistical catirs as described in the meta-analysis of
Zhu (Zhu, Mi et al. 2013). For this analysis, wayoused the data that were mentioned in the
6 articles. Based on the absolute genotype fredegmve calculated the fraction of observed
and expected genotype frequencies. With thesewdatalculated the HWE of cases and
controls. For comparison with an ideal populatiomafacterized by LL 25%, SL 50%, SS
25% and therefore p=1 for HWE) we subtracted the3ll and SS genotype frequencies of
the patients and the controls from the genotypguiacies of the ideal population. In other
words, we calculated the difference between themesl genotype percentages and the
percentages of the ideal population.

An analysis was also performed on the polymeraamakeaction (PCR) of the 6 studies, as
far as the details of the PCR were provided byatlithors. The details pertained (i) to the
content of the reaction mixture, (ii) the PCR-paogr and (iii) the gel-electrophoresis.

Ad (i).The content of the reaction mixture includedwvard and reverse primers, polymerase
buffer (PB), dNTPs, magnesiumchloride, concentratibthe primers, polymerase
concentration, amount of genomic DNA and its tetdlme.

Ad (ii). The PCR-program included the first steperhperature and duration of preheating
followed by cycles of duration and temperature efi@uration, annealing, extension and final
hold at the end of the cyclus.

Ad (iii). The gel-electrophoresis included the camication of the gel, the applied voltage and
the duration of the procedure.

For analysis of the methods and design of thetstiss we summarized whether the studies
were performed with a stopwatch or questionnaiveether men reported lifelong, acquired
and or both PE subtypes, and whether the IELT wtsnor longer than 1 minute.

Statistics: Hardy—Weinberg equilibrium to chedsdeatory efficacy of PCR analysis was
determined using a Chi-square test. Allele and tygrofrequencies were compared using
SPSS 19.0 forwindows (Chicago, IL, USA)<P.05 was considered statistically significant.
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Results

Hardy-Weinberg Equilibrium.

Table 1 shows the 6 studies on 5-HTTLPR polymorphasid premature ejaculation. It shows
the genotype frequencies (LL, SL, and SS) of ble¢hpatients and the control individuals.
Three (Ozbek, Tasci et al. 2009, Safarinejad 2006, Wang et al. 2011)of these studies
showed deviation of HWE in the patients, as reéliddiy their p values &f 0.05, and one
study (Luo, Wang et al. 2011) also showed a denatf HWE in the controls.

Table 1: 5-HTTLPR genotype frequencies in patiamid controls as reported by the authors

of 6 studies
Author Year of Cases | Cases Controls | Controls
publication | N PWeinberg | % % % N PWeinberg | % % % P case
LL |SL |SS LL |SL |SS |control
Janssen 2009 89 0,9707 | 30,3|48,3|21,4 92 0,5862|29,3|44,6|26,1| 0,5657
Safarinejad 2009 82 0,0318 29,2 |35,4(35,4 82 0,1116 | 42,7 | 36,6 | 20,7 | 0,0025
Luo 2011 119 0,0003|20,1|28,6 51,3 20 0,0156 | 27,8 | 34,4 | 37,8 | 0,0002
Ozbek 2009 69 0,0543|15,9|30,4 | 53,7 69 0,7698 | 17,4 | 53,6 | 29,0 | 0,0002
Zuccarello 2012 89 0,6217 | 24,7 55,1 20,2 100 0,9174|33,0|51,0|16,0| 0,0787
Jern 2012 33 0,9809 | 25,1 39,7 (35,2 33 0,9961 | 30,9 |44,2|24,9| 0,9297

Table 2. Difference of the genotype frequenciethefpatients and controls of 6 studies with

an ideal genotype frequency.

Author Year of Cases | Cases Controls | Controls

publication | N P Weinberg | 25 50| 25|N P Weinberg [ 25 50| 25

LL |SL SS LL |SL SS

Janssen (ref 7) 2009 89 0,9707 | 53| -1,7| -3,6 92 05862 | 43| -54( 11
Safarinejad (ref 8) 2009 82 0,0318| 4,2(-146| 10,4 82 0,1116 (17,7 (-13,4| -4,3
Luo (ref 10) 2011 119 0,0003|-4,9(-21,4|26,3 90 0,0156 | 2,8(-15,6 12,8
Ozbek (ref 9) 2009 69 0,0543]-9,1(-19,6 | 28,7 69 0,7698 | -7,6| 3,6| 4,0
Zuccarello (ref 11) 2012 89 0,6217|-0,3( 5,1| -4,8 100 0,9174| 8,0 1,0| -9,0
Jern (ref 12) 2012 33 0,9809| 0,1(-10,3|10,2 33 0,9961| 59| -58]| -0,1

Table 2 shows the frequency difference of the ggefrequencies of the 6 studies with the
ideal population, characterized by (the ideal) ggo® frequencies of LL (25%), SL (50%)
and SS (25%). For example, in the study of Sadfath(Safarinejad 2009), SL frequency is
35.4%, which is 14.6% lower than the 50% SL freaqyen the ideal population. Similarly, in
the study of Luo (Luo, Wang et al. 2011), the Sgfrency was 28.6%, which is 21.4% lower
than the 50% SL frequency in the ideal population.

Interestingly, in the 3 studies which do not dexiftom HWE (Janssen, Bakker et al. 2009,
Zuccarello, Ghezzi et al. 2012, Jern, Erikssor.e2@ 3), the mean deviation of the genotype
frequencies from the ideal population is rather:lbl (1.7%), SL (-2.3%) and SS (0.6%).
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In contrast, in the 3 studies which do deviate fldWE (Safarinejad 2009), the mean
deviation of the genotype frequencies from theligeaulation is very high: LL (-3.3%), SL
(-18.5%) and SS (21.8%). Importantly, in the 3 eadhat are not-in-HWE (Ozbek, Tasci et
al. 2009, Safarinejad 2009, Luo, Wang et al. 20ttE) direction of the deviation is similar: a

vey low percentage of SL genotype concurrent witkery high percentage of SS genotype.

PCR-analysis.

Table 3 shows the differences of the PCR testebtbktudies. It shows that the PCRs of the 6
studies differed from one another. Apart from thet that 5 authors did not report all the
relevant information of a PCR reaction mixtureyis found that there was a difference in
both the forward and reversed primers, with ongfutlies (Janssen, Bakker et al. 2009,
Ozbek, Tasci et al. 2009) using identical prim&tereover, the 6 studies differed in the
polymerase buffer, the concentration of the dNTis magnesium chloride concentration,
the absolute concentration of the primers, the eotmation of polymerase, and the
concentration of genomic DNA. Moreover, the totalume of the reaction mix differed from
10 to 50uliter.

Table 3. Differences of the PCR test of the 6 gsidiith regard to primers and PCR reaction
mixture; FP=forward primer, RP=reversed primer, pBlymerase buffer,

dNTPs=oligonucleotides, MgCl=magnesiumchloride.

Total

Author Year of FP5-3' RP 5-3' PB dNTPs Mgcl2 primers Polymerase g%‘:’"'“

publication each Volume

u ng ul

Janssen 2009 | GGCGTTGCCGCTCTGAATC GAGGGACTGAGCTGGACAACCAC 1ul 10 times 0,2 mmol/L 2.0 mmol/L 0.4 um/L 0.5 50

Safarinejad 2009 | GGCGTTGCCGCTCTGAATGC AGGGGACTGAGCTGGACAAC - 10mM 15mMm 2um - 20

Luo 2011 | CTGGCGTTGCCGCTCTGAAT GAGGGACTGAGGTGGACAACCAC - 0,25 mmol/L. 10 100

Ozbek 2009 | GGCGTTGCCGCTCTGAATC GAGGGACTGAGCTGGACAACCAC - 0,2 mmol/L 2,0 mmol/L 0,4 umiL 1.0 100

Zuccarello 2012 | TGAATGCCAGCACCTAACCC TTCTGGTGCCACCTAGACGC 2.5uL 10 times - - 10uM - 100

Jern 2012 | ATGCCAGCACCTAACCCCTAATGT GGACCGCAAGGTGGGCGGGA - - 1.5mm 03um 1.0 50

Table 4 shows the specification of the polymerasslun the various studies. Five of the six

studies provided the specification of the polymertisit was used in the reaction mixture.

Author Year of Polymerase used Firm
Publicati
Janssen 2009 | AccuPrime Pfx DNA polymerase Invitrogen Life Technologies, Strathclyde, UK
Safarinej 2009 | Polymerase in: GC-Rich PCR System Roche Molecular Biochemicals, Basel, Switzerland
Luo 2011 | - -
Ozbek 2009 | Taq Polymerase MBI Fermentas, Hanover, MD, USA
Zuccarell 2012 | Tag DNA Polymerase Roche Diagnostics, Milano, Italy
Jern 2012 | Hotstar Taq Polymerase Qiagen
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Table 5 shows the PCR program. All the 6 studiffergid in the various parameters of the
PCR-program. There was a significant differencéhenduration of the preheating period. In
addition, 2 studies (Ozbek, Tasci et al. 2009, igadgad 2009, Luo, Wang et al. 2011)
differed in the duration of the denaturation pefficn the 4 other studies. The duration of
the annealing differed in 2 studies (Janssen, Baddkal. 2009, Safarinejad 2009) from the 4
other studies. The duration of extension was abeimaone study (Ozbek, Tasci et al. 2009).
The duration of the final hold differed significnfrom 4 to 10 minutes among 5 studies.
The number of cycles differed from 33 to 37 amorsjuslies.

Table 5. Differences of the PCR test of the 6 stsigith regard to PCR program

Author Year of preheating | preheating | denaturation | denaturation | annealing | annealing | extension | extension | final | final | Cycles
publication | Min C min C min C min C min C

Janssen 2009 4 94,0 0,5 94,0 0 60 1 68 4 72 33
Safarinejad 2009 3 95.5 1 95,5 1 60 1 72 7 72 35
Luo 2011 5 94,0 1 94,0 0,5 61 1 72 10 72 -

Ozbek 2009 4 94,0 0,5 94,0 0,5 60 0,75 72 8 72 33
Zuccarello 2012 4 94,0 0,5 94,0 0,5 61 1 72 4 72 37
Jern 2012 15 95,0 0,5 95,0 0,5 66 1 72| - - 35

Table 6: Differences of the PCR test of the 6 stsiavith regard to the gel electrophoresis

Author Year of agarose gel agarose gel agarose gel
Publication % min \%

Janssen 2009 2,0 120 100

Safarinejad 2009 20| - -

Luo 2011 | - 60 100

Ozbek 2009 2,0 30 100

Zuccarello 2012 2,5 45 150

Jern 2012 20 -

Table 6 shows the gel-electrophoresis. It was fdhatlonly 4 studies (Janssen, Bakker et al.
2009, Ozbek, Tasci et al. 2009, Luo, Wang et al12@uccarello, Ghezzi et al. 2012)
provided information of the gel-electrophoresisthase 4 studies, the duration of the gel-

electrophoresis differed significantly from 30 20lminutes.

Table 7 shows the differences in study design aetthadology of the 6 studies. Only two
studies(Janssen, Bakker et al. 2009, Safarinejadé)2tave used a stopwatch to measure the
IELT, whereas the other four studies relied onitifiermation on a questionnaire. Of all
studies, most authors used an inclusion criterfandELT < 60 sec in more than 90% of
sexual events. However, the study of Ozbeck (OZbakgi et al. 2009) also included men
who only in 50% of sexual events ejaculated withiminute. Moreover, three studies
(Janssen, Bakker et al. 2009, Safarinejad 2009, Wamg et al. 2011) reported the

characteristics of the investigated cohort of men,
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whereas two studies (Ozbek, Tasci et al. 2009, ahatio, Ghezzi et al. 2012) only partially
reported the characteristics and one study (Jeiksdon et al. 2013) failed to do so.

Table 7. Differences of the study design and meatdtoay of the 6 studies (Y=yes, N=no)

publication

Stopwatch

IELT <60 sec

population

description

Janssen

2009

Y

Y

Safarinejad

2009

Y

Y

Luo

2011

Y

Y

Ozbek

2009

Partially

Partially

Zuccarello

2012

Y

Partially

Jern

2012

Z|lZz|Z|Z|<]|<

Y

N

Discussion

In the current study we have shown that from tiseu@ies, used in the meta-analysis of Zhu
(Zhu, Mi et al. 2013), 3 studies (Ozbek, Tascile@09, Safarinejad 2009, Luo, Wang et al.
2011) were not in HWE, as represented bx & 05. By analysing the data of the 6 studies
and comparison of these data with the calculatedtype frequencies of an ideal population,
we have found that the SL and SS genotype freqesneére normally distributed in the 3
studies that were in-HWE (Janssen, Bakker et &8192Auccarello, Ghezzi et al. 2012, Jern,
Eriksson et al. 2013). However, they were abnonrdiitributed in the 3 remaining studies
that were not in Hardy Weinberg equilibrium (Ozb&ksci et al. 2009, Safarinejad 2009,
Luo, Wang et al. 2011). Most importantly, we fouhdt the direction of this abnormal
distribution was similar in all the three studiegy., very low SL and very high SS genotype
frequencies (Ozbek, Tasci et al. 2009, Safarin2(@®, Luo, Wang et al. 2011).

Our findings concur with the study of Yonan (YonBalmer et al. 2006), who initially also
found a low percentage of SL genotype concurretit whigh percentage of SS genotype in a
study of 5-HTTLPR polymorphism and autism disosdétowever, correction of the PCR
reaction mixture by increasing its magnesium cotraéinn resulted in a change of the
genotype frequency distribution.

The remarkable similarity of the deviation in thet@dies (e.g., very low SL genotype
frequency concurrent with very high SS genotypguency) only becomes clear by
understanding the procedure of a polymerase ckaition (PCR), and the consequences of
technical insufficiencies and/or inadequate prtetation of its gel electrophoresis.

The PCR is a biochemical technique in a biologieakarch lab to amplify a single or a few
copies of a piece of DNA towards thousands to amliof copies of a particular DNA
sequence (Mullis 1990). The method relies on theayaling, i.e., alternately heating and
cooling of the reaction to induce melting of the ®BInd enzymatic replication of the DNA.
Primers (short DNA fragments) containing sequemoesplementary to the target DNA
region along with a heat-stable DNA polymerasesfafthich the method is named) are key

components to enable selective and repeated DNAifarapon. As PCR progresses, the
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DNA generated is itself used as a template forigafibn, setting in motion a chain reaction

in which the DNA template is exponentially amplifie

A basic PCR set up requires several componentseagdnts (Sambrook and Russel 2001).
These components include: DNA template contairtiegQNA target region, two primers,
Tag polymerase, deoxynucleotide triphosphatesffaranplution providing a suitable
chemical environment for optimum activity and sliappf the DNA polymerase, divalent
cations, magnesium or manganese ions, and mondwa#on potassium ions.

To check whether the PCR generated the anticigahéd fragment (the amplimer or
amplicon) “agarose gel electrophoresis” is empldpedize separation of the PCR products.
With this technique the amplification products akectrophoresed on 2% agarose gels at 100
Volt for 120 minutes. For this purpose the gel amnthing buffers need to contain the right
content. In order to see the DNA fragments theyriede visualized by ethidium bromide
under UV transillumination. The size(s) of PCRqurcts is determined by comparison with a
DNA ladder (a molecular weight marker), which camsaDNA fragments of known size, run

on the gel alongside the PCR products (see Figure 1

Figure 1. Photograph of illuminating DNA fragments gel under ultraviolet light after
electrophoresis. DNA bands in lane 1, 2 and 3 mtdisuccessful amplification of the target
sequence. The gel also shows a positive contrdladdNA ladder containing DNA
fragments of defined length for sizing the bandthmexperimental PCRs. Lane 1.:
homozygous patient for LL alleles, Lane 2: homozngpatient for SS alleles; Lane 3:

heterozygous patient for LS alleles (L=long, S=ghor
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Figure 1 shows a PCR product (e.g., DNA of a p#tiafter gel electrophoresis. For a good
interpretation of this test, clear distinction bétshort and the long allele is essential.
However, clear distinction can be obscured by iiisehcies of the test itself. For example, a
lower concentration of magnesium in the gel (oabele specific reaction in the gel) may
diminish the visibility of the long allele. As ast, the investigator will count less long
alleles(L) and more short alleles (S), althouglsé¢hleng alleles are present in the DNA
content. In other words, in case of a heterozy&at€SL in lane 3 in Figure 1) the short allele
S will be visible, whereas the long allele L wi# kess visible. This induces the risk that the
(wrong) conclusion will be made that the SL genetfigquency is low, whereas the SS
genotype frequency will be high.

Our finding that in the 3 studies that were nadtlWE, the SL genotype frequencies are
strongly decreased concurrent with a strongly iased frequency of SS genotype, fits
perfectly well with the aforementioned wrong intergation of gel electrophoresis in case of
an insufficient gel mixture of the PCR. Howevemiay also be due to inexperience of the
laboratory investigator with this type of lab resda

Indeed, our additional analysis of the PCRs of@lstudies, shows essential differences in the
PCRs which may have influenced the outcome of tR€dRs. An additional finding was that
of the 6 articles, 5 authors did not provide adl thquired information of the PCR analysis
(See Figure 2).

Data shown In table 2 Janssen |Safarinejad|Luo Ozbeck Zuccarello |Jern
reaction mix

lack of information 0 2 3 1 3

major differences 0 1 0 0 1

Data shown In table 3

program

lack of information 0 0 2 0 0

major differences 0 1 1 1 0

Data shown In table 4

product separation
and reading

lack of information 0 2 1 0 0
major differences 0 0 1 1 1
sum total 0 G & 3 5
sum major diffierences 0 2 2 2 2

Figure 2. Aberrations in PCR Analysis in Six Stigdi®tails are represented in Tables 2-4;

0=no aberration, 1=one aberration; 2=two aberrafiBr three aberrations.
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Notably, of the information that has been publishiedppears that there are important
aberrations in the PCR reaction mixture, the PGiyram and the gel-electrophoresis. In
these 3 phases of the PCR the most relevant abesaire found in the studies of
Safarinejad, Luo and Ozbeck (Ozbek, Tasci et &1928afarinejad 2009, Luo, Wang et al.
2011). For example, Luo and Ozbeck (Ozbek, Tasal &009, Luo, Wang et al. 2011) used
a very short electrophoresis time, which may rasultadequate separation of the PCR
products. Also the duration of denaturation anémsibn was different in the studies of
Safarinejad, Luo and Ozbeck (Ozbek, Tasci et &1928afarinejad 2009, Luo, Wang et al.
2011). This may have resulted in inadequate extardi the DNA. By lack of provided
information, it remains unknown what the amounpolymerase buffer has been in the
studies of Safarinejad, Luo and Ozbeck (Ozbek, iTetsa. 2009, Safarinejad 2009, Luo,
Wang et al. 2011).

In summary, our analysis of genotype frequencissshawn that of the 6 studies the studies
of Safarinejad, Luo and Ozbeck (Ozbek, Tasci €2@09, Safarinejad 2009, Luo, Wang et al.
2011) are not-in-HWE. Additional analysis of theRof the 6 studies shows that the major
differences in the PCRs are found in the studieSadérinejad, Luo and Ozbeck (Ozbek,
Tasci et al. 2009, Safarinejad 2009, Luo, Wand.&d.1).

Therefore we suggest that in the 3 studies that wet-in-HWE and had the most significant
aberrations in PCR (Ozbek, Tasci et al. 2009, 8affd 2009, Luo, Wang et al. 2011), the
PCR test had a preference for the short alleletoime visible for the laboratory investigator.
As a result, part of the heterozygotes (SL) aratieally interpreted as homozygote mutant
(SS). Indeed, in the 3 studies not-in-HWE (OzbedscT et al. 2009, Safarinejad 2009, Luo,
Wang et al. 2011), there is a very low frequenc$lofgenotype and a very high frequency of
SS genotype, compared to the studies of Janssena@lio and Jern (Janssen, Bakker et al.
2009, Zuccarello, Ghezzi et al. 2012, Jern, Erikssoal. 2013) who are in-HWE, whereas
the percentage of the homozygote LL genotype doeappear to be affected.

It should be noted that the study of Ozbeck (Ozbekci et al. 2009) shows a marginally
significant effect (g0.0543). Moreover, in this study the SS genotypeadi®n from the

ideal population is 28.7%, which is the highesalbstudies.

Apart from the aforementioned technical insufficdies of the PCR analysis and/or its
interpretation, it has been found that the 6 studignificantly differed in clinical design and
methodology. Most importantly, only two studieséstigated the IELT values measured by
stopwatch (Janssen, Bakker et al. 2009, Safarir€)ad).

The findings of our study show that apart frongaond clinical design and methodology, a
correct laboratory performance and interpretatibthe PCR is an essential requirement for

an evidence based study of 5-HTTLPR polymorphisthlé@long PE.
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An inadequate PCR test is a serious confounddémaayi give rise to false-positive SS
genotype frequencies and false-negative SL gendtggeencies. Unfortunately, this is
unknown to clinicians who are not used to perforBCR themselves. Unaware of the pitfalls
of an inadequate PCR test they tend to uncritiaadlyept the (written) conclusion of the
laboratory investigator. An indication of the unaer@ess of clinicians of the importance of a
good PCR test, is our finding that in 5 of the @dgts essential information of the PCR has
not been reported in the section materials and edstgiving the impression as if the authors
(and also the reviewers of their manuscripts) docoasider this information important for
the reader. However, we would like to emphasiseftrea good understanding and
interpretation of the laboratory work future geoeiudies of lifelong PE and all other studies
should provide all the relevant data of the PCR gdore.

As 3 of the 6 studies were not-in-HWE based odaegaiate PCR analysis of DNA
fragments, it may be clear that a meta-analysia@ame performed on the 6 studies as they
differ on the most essential procedure of geneiearch. The remaining 3 studies that were
in-HWE (Janssen, Bakker et al. 2009, ZuccarelleeZZhet al. 2012, Jern, Eriksson et al.
2013) and did not show dramatic PCR insufficiencé®w no significant aberations of LL,
SL or SS genotype frequencies compared to the ngropalation. In other words, these 3
studies (Janssen, Bakker et al. 2009, Zuccarehez@ et al. 2012, Jern, Eriksson et al. 2013)
show that the genotype frequencies of men witlolifg PE is just normally distributed.
However, and interestingly, one of these 3 studikeyed that men with lifelong PE and with
a LL genotype have a significant shorter IELT tihaen with SS genotype (Janssen, Bakker
et al. 2009).

It is of note that there are indications for a gepgical spread of the S-allele occurrence of 5-
HTTLPR around the world. In Western Europe thel8lafrequency is about 45%, where in
Turkey and China it is 55% and 70%, respectivElgido and Blizinsky 2010). According to
these general data, three studies of the six esti@zbek, Tasci et al. 2009, Safarinejad 2009,
Luo, Wang et al. 2011) have been performed in c@swvith a natural higher S-allele
frequency occurrence compared to Western Europaamries (Chiao and Blizinsky 2010).
However, even when there is a natural higher Sealfequency occurrence in non-Western
European countries, this will not have any influsia our findings of the PCR test analysis.
Our view and conclusion opposes that of Zhu (Zhuetal. 2013). These authors who
performed a meta-analysis on the same 6 studigigedithat a meta-analysis is allowed in
spite of the fact that they are aware that sontbexfe studies are not-in-HWE. As SS
genotype may be ethnically higher in Asian popaladi Zhu (Zhu, Mi et al. 2013) separated
the Asian population study of Luo (Luo, Wang et2fl11) from the five other studies, which
they labelled as Caucasian studies (Janssen, Bakk&r2009, Ozbek, Tasci et al. 2009,
Safarinejad 2009, Zuccarello, Ghezzi et al. 20&8),JEriksson et al. 2013).
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In addition, Zhu (Zhu, Mi et al. 2013) calculatée pooled Odds ratio (OR) of these 5 single
studies, as a measure of the strength of assatia¢ibveen 5-HTTLPR gene polymorphism
and lifelong PE.

Based on the L and S allele frequencies in patemiscontrols, Zhu (Zhu, Mi et al. 2013)
reported a low OR value for both the Asian studiR€0.64; Cl 0.43-0.96) (Luo, Wang et al.
2011) and the five Caucasian studies (JanssenggBaklal. 2009, Ozbek, Tasci et al. 2009,
Safarinejad 2009, Zuccarello, Ghezzi et al. 20&&,JEriksson et al. 2013) together
(OR=0.83; CI1 0.80-0.98), indicating an all togetteak association of 5-HTTLPR and
lifelong PE. As also a lower OR was found in LL s SS genotype frequencies in all
Caucasian patients versus controls (OR=0.88; @-0.88), and a lower OR was also found
in LL+LS versus SS genotype frequencies in Caungsaients versus controls (OR=0.83; Cl
0.70-1.00), Zhu (Zhu, Mi et al. 2013) interpretbdse results as that SS genotype and/or S-
allele are risk factors of lifelong PE, and therefthey concluded that LL genotype and/or L-
allele might be protecting factors for lifelong PE.

In much contrast to the study of Zhu (Zhu, Mi et24113), we have not only demonstrated but
also emphasised that a very high SS genotypedrayuonly occurs in the 3 studies not-in-
HWE (Janssen, Bakker et al. 2009, Zuccarello, Ghatzal. 2012, Jern, Eriksson et al. 2013)
and that this deviation most probably is causethtsnterpretation of the gel electroforesis
of the PCR analysis or a PCR reaction disturbaiat of curiosity, we calculated the ORs
of the patients and controls in the 3 separatédietlin-HWE (Janssen, Jern and Zucarello)
(Figure 3) and in the 3 separate studies not-in-H®&farinejad, Luo and Ozbeck) (Figure
4). In addition, we calculated the pooled Oddsgatif the three studies in-HWE (Figure 3)
and the three studies not-in-HWE (Figure 4) regaydillele frequency.

Experimental Control Oids Ratio Odds Ratio
Study or Subgroup  Bwvents  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Jansszen a7 178 95 184 385% 1.12[0.74,1.70] —
Jern 41 66 40 BE 13.7% 1.07[0.583, 2.149] =
Zuccarella 93 178 117 200 47.7% 078082117 ——
Luo az 238 g1 180 0.0% 0.64[0.43, 0.96]
Ozbek 43 138 g1 138 0.0% 0.67[0.35, 0.84]
Safarinejad T 164 100 164 0.0% 0.67[0.37,0.88]
Total (95% CI) 422 450 100.0%  095[0.73, 1.24] sl
Total events rch 252
Heterageneity: Chi®= 1.67, df= 2 (P = 0.43); F= 0% I:IIE Di? 155 %
Testfor overall effect Z= 038P =070 ' ﬁjclcls . '

Figure 3: Odds Ratios of the Three Studies in-HWE
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Experimental Control Oudds Ratio Odds Ratio
Study or Subgroup  BEvents  Total Bvents Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Janssen ay 178 85 184 0.0% 1.12[0.74,1.70]
Jern 41 66 40 GE 0.0% 1.07 [0.83, 2.19]
Zuccarello 93 178 117 200 0.0% 0780482117
Lua a: 238 g1 180 38.9% 0.64[0.43, 0.96] —
Ozhek 43 138 61 138 27.0% 0487035 094) —— & ———
Safarinejad T 164 100 164 341% 057[037 088 ——&——
Total (95% CI) 540 482 100.0%  0.60[0.46, 0.77] -
Total events 202 242
Heterogeneity: Chi®= 0.22, df = 2 (P = 0.90%; F= 0% IZIIS IZII? 155 é
Test for overall effect; £=4.00 (P = 0.0001) ' Cl-:ln:ls ratio '

Figure 4:0dds Ratios of the Three Studies not-inEHW

The ORs of the 3 studies in-HWE were for Janssam, dnd Zucarello: OR 1.12 (Cl 0.74-
1.70), OR 1.07 (C1 0.53-2.15) and OR 0.78 (CI Q15P7), respectively. The pooled OR of
these 3 studies in-HWE was 0.95 (CI 0.73-1.14)yféd). The ORs of the 3 studies not-in-
HWE were for Luo, Safarinejad and Ozbeck: OR 0®H4(Q43-0.96), OR 0.57 (C1 0.37-0.88)
and OR 0.57 (CI 0.35-0.94), respectively. The po@® of these 3 studies not-in-HWE was
0.60 (CI1 0.46-0.77) (Figure 4). In other words,@ding to the separate ORs of the 3 studies
in-HWE, and according to the pooled OR of thest@iss together, there is no association at
all between 5-HTTLPR polymorphism and lifelong PEcontrast, as the pooled OR of the 3
studies not-in-HWE was 0.60 (Cl 0.46-0.77) andgbearate ORs of these 3 studies were
very low, it may erroneously be concluded thatehiera strong association between 5-
HTTLPR polymorphism and lifelong PE.

Unfortunately, in their meta-analysis, Zhu (Zhu, étial. 2013) did not report the separate
ORs of all 6 studies regarding the allele frequesicinstead, as Zhu (Zhu, Mi et al. 2013)
have pooled the ORs of 5 (Caucasian) studies,dimguthe two studies not-in-HWE
(Safarinejad and Ozbek), they erroneously calcdlateow OR for all these 5 studies
together.

Re-analysis of the Meta-analysis of Zhu et al

Apart from our aforementioned critical analysidlod 6 articles, we re-analysed the data as
reported by Zhu et al. (Zhu, Mi et al. 2013) foeithOR calculations. As we were unable to
replicate their outcome data, we used three dtatigirograms to calculate the ORs: Excel
from Microsoft, Review Manager from Cochrane (vensb.2) and IBM SPSS version 19. By
using the Review Manager we found a mistake madéhloy(Zhu, Mi et al. 2013) in the use
of their statistical program. After having recogrdzheir probable mistake, we were able to

exactly reproduce their tables and figures.
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We found that Zhu (Zhu, Mi et al. 2013) did caldalthe OR for the study of Luo (Luo,
Wang et al. 2011), but instead of the OR they dated the risk ratio (RR) for the 5 other

studies, as represented in their table 2 of tledeafiequencies , in spite of the fact that they

claimed to have calculated the OR of these 5 ssudllereover, instead of the OR they

calculated the RR for all the 6 studies with relgarLL vs SS genotype (their figure 2) and

with regard to LL+LS vs SS genotype (their figujeBpart from that miscalculation, we

found that the legend of their figure 2 ought tiereo their figure 3, whereas the legend of

their figure 3 ought to refer to their figure 2.

In Figure 5 we present all the data that belontglte 2 of the study of Zhu (Zhu, Mi et al.

2013) showing how they erroneously calculatedRReinstead of the OR of the 5 Caucasian

studies. In Figure 6 we present the separate ORpa@wied OR of all the six studies, as we

have calculated using the Review Manager.

Odds ratio Risk Ratio Risk Ratio
Study or Subgroup  Bvents Total Bvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Luo a2 238 a1 180 0.0% 0.64[0.43, 0.96]
Safarinejad 77164 100 164 247% 0.77[0.63,0.84] —
Janssen 97 178 95 184 231% 1.06[0.87,1.28] —
Czhek 43 138 A1 138 151% 0.70[0.52, 0.896] S —
Zuccarello 93 178 117 200 27.2% 0.89[0.74,1.07] —
Jern 41 G 40 (415} 99% 1.02[0.78,1.34] B o
Total (95% CI) 724 752 100.0% 0.88 [0.80, 0.98] <
Taotal events a1 413
Heterogeneity: Chi®= 817, df= 4 (P = 0.09); F= 51% DIS DiT 155 é
Test for overall effect: 7= 244 (P =0.01) ' ' Odds ratio '

Figure 5: Risk Ratio of the 5 Studies and theirledd®R of Allelic Contrast, inadequately
represented as Odds Ratio in Table 2 in the Meddysis of Zhu (Zhu, Mi et al. 2013)

Odds ratio Odds Ratio Oidds Ratio
Study or Subgroup  Bvents Total Bvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Luo a2 238 a1 180 0.0% 0.64 [0.43, 0.96]
Safarinejad 77164 100 164 258% 057 [0.37,0.88] —
Janssen ar 178 95 184 207% 142[0.74,1.70] S B —
Czhek 43 138 61 138 2048% 057 [0.35, 0.84] I —
Zuccarello 93 178 117 200 256% 0.78[0.52,1.17] —
Jem 41 GG 40 53] T.4% 1.07 [0.53, 2.19]
Taotal (95% CI) 724 752 100.0% 0.77 [0.63, 0.95] i
Total events 341 413
Heterogeneity: Chi®= 7.31, df= 4 (P = 0.12%; F= 45% I:IIE I:IIT 155 é
Testfor overall effect: 2= 2.45 (F=0.01) " 0dds ratio

Figure 6: Separate ORs and pooled OR of the Sdi&uegarding Allelic Contrast, as

Calculated by the Current Authors using the Reiéanager



124

Figure 5 shows figure 3 of Zhu (Zhu, Mi et al. 2D1tBat actually represents the lifelong PE
risk associated with the 5-HTTLPR gene polymorphisinvs SS) instead of the (LL+LS vs
SS) as is erroneously represented in their artiElgure 5 shows the RR as calculated by Zhu
(Zhu, Mi et al. 2013), whereas figure 6 shows tlis@f all the six studies with regard to the
lifelong PE risk associated with the 5-HTTLPR g@oé/morphism (LL vs SS). Notably,
figure 2 of the study of Zhu (Zhu, Mi et al. 20X®)ntains the same miscalculations as their

figure 3 (not represented here).

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Luo 24 a5 25 a3 201% 0.67 [0.42,1.09] e
Safarinejad 24 K] 35 a2 241% 0.67 [0.47, 0.96] I —
Janssen a7 16 27 a1 17.4% 1.11[0.78,1.58] —
Ozhek 11 13 12 3z 9.8% 0e1[031,121] — 71—
Zuccarello 22 an 33 48 202% 0.821[0.58,1.19] —
Jern 13 18 12 17 2.4% 1.02 [0.67, 1.56] I —
Subtotal 205 201 0.83 [0.70, 1.00] e
Total (95% CI) 290 260 100.0% 0.80 [0.68, 0.95] -
Total events 121 144
Heterogeneity, Chi®= 6.75, di= 5 (P = 0.24); IF= 26% D=5 D=? 115 é
Testfor overall effect; £= 2.61 (P =0.00) Odds Ratio

Figure 7: Risk Ratio LL vs SS, as misrepresentedads Ratio in figure 3 of the meta-
analysis of Zhu (Zhu, Mi et al. 2013)

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Bvents Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Luo 24 g4 25 54 0.0% 054 [0.27,1.08]
Safarinejad 24 53 34 52 33.5% n4o0[0.18, 089 —— & ——
Janssen 7 4 a7 51 18.3% 1.26[0.47,2.82) e
Ozhek 11 48 12 32 19.2% 0a0[0.19, 1.32]
Fuccarello 22 a0 33 49 231% 0.59[0.25,1.40] R
Jern 13 18 12 17 5.9% 1.081[0.258, 4.70]
Total (95% CI) 205 201 100.0%  0.66 [0.44, 0.99] -
Total events a7 1149
Heterogeneity: Chif= 4.83, df= 4 (P =0.313; F=17% D=2 I:IIE % é
Testfor averall effect: 2= 2.00(F = 0.05) ' ' Odds  Ratio

Figure 8: Odds Ratio LL vs SS, as calculated bysisg the Review Manager

According to our OR calculations, the OR valuethef3 studies not-in-HWE are even lower
than the RR values presented as ORs by Zhu (Zhat 8. 2013). Nevertheless, our finding
of 3 seriously disturbed PCR tests which are ab#ws of a deviated HWE and a low OR,
show that these 3 studies are completely inadedodite used in a meta-analysis that

includes 3 other studies that have a normal P@&RnaHWE and have a normal OR.
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Conclusion

In our analysis of 6 studies that were previousigduby Zhu (Zhu, Mi et al. 2013) for a meta-
analysis of 5-HTTLPR polymorphism and lifelong RtByas found that 3 of these studies
were not-in-HWE. In these 3 studies, SL genotypquency was very low whereas the SS
genotype frequency was very high compared wittBtbéher studies that were in-HWE. As
we assume that this very low SL/very high SS ggm®tgombination is caused by an
inadequate visual interpretation of the PCR test disturbed PCR test, we investigated the
PCRs of the 6 studies. It was found that 5 of tiseuélies did not provide all the required
information of the PCR procedure. Moreover , theeee important differences in the PCR
reaction mixture, the PCR program and the gel-adpbibresis, particularly in the studies that
were not in HWE. Therefore, we suggest that inxtlstudies that were not-in-HWE, the PCR
test had a preference for the short allele to becasible for the laboratory investigator.
Consequently, part of the heterozygotes (SL) haragieally been interpreted as homozygote
mutant (SS), leading to a false high percentag&Sofienotypes. Indeed, in the 3 studies not-
in-HWE there is a very high frequency of SS angtiy low frequency of SL genotype,
compared to the studies who are in-HWE , wherapéhneentage of the homozygote LL
genotype does not appear to be affected.

Our finding of very high SS and very low SL genatygistribution in the 3 studies not-in-
HWE in relation to disturbances of their PCR tast/ar misinterpretation of their gel
electrophoresis, supports our view that understandif the PCR procedure is pivotal for
clinicians in general, and obviously for those véne involved in genetic research of 5-
HTTLPR polymorphism and ejaculation. Moreover, las eéutcome of a genetic research
study in men with lifelong PE is heavily dependentan adequate PCR procedure, we argue
that an inadequate PCR test may behave as a cdlifiguiactor in genetic studies,
particularly when the details of the PCR test arknown to the clinician.

Notably, as the PCRs of 3 studies not-in-HWE predualse SL and SS genotype
frequencies, their inclusion together with the 8l&s in-HWE for a meta-analysis is
inadequate. Our calculation of the ORs regarditedeafrequencies (S and L) of patients and
controls, yielded normal ORs in the 3 studies inHH®@hd a low OR in the 3 studies not-in-
HWE. In other words, the normal ORs of the thregigts in-HWE demonstrate that there is
not any association between 5-HTTLPR polymorphisihlgelong PE.
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In conclusion, our analysis demonstrate that diefa studies who are not-in- HWE have a
disturbed PCR test and a low OR and thereforenageiquate to be compared in a meta-

analysis with 3 other studies who are in-HWE, havermal PCR test and a normal OR.

From our analysis we also conclude that a PCRmagtform a confounding factor to
clinicians who do not understand the details o€&Rest, and that there is not any indication
that 5-HTTLPR is associated with lifelong PE. ther words, according to our conclusion
there is not any indication that L alleles mighdterct against lifelong PE as Zhu et al have

erroneously concluced in their meta-analysis.
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Chapter 8:

Discussion an conclusions

Lifelong Premature Ejaculation, Serotonin and Gendts

Lifelong premature ejaculation (PE) is a male ségisorder characterized by a consistent
very short ejaculation time of less than about dutg, in more than 90% of intercourses,
with nearly every female partner, since the fiestusal activities of a man in puberty or
adolescence (Waldinger 2007). In about 30% of thee, ejaculation becomes even more
faster at the age of 30-35 years (Waldinger 2007he 1990s, it has been hypothesised that
the short ejaculation time, e.g., the intravagajatulation latency time (IELT) which is the
time between intravaginal penetration and the markimtravaginal ejaculation, is
associated with a diminished central serotoniny@txytryptamine; 5-HT)
neurotransmission, a hyperfunction of 5l Teceptors and a hypofunction of 5-HT
receptors (Waldinger, Berendsen et al. 1998).

The aim of this thesis was to study the role obtmTergic gene polymorphisms in men with
lifelong premature ejaculation (PE) with regardhe duration of their IELT. In order to do
this, we investigated the duration of their IELT Uming a stopwatch that had to be handled
by the female partner of the male. After an exgianavas given on how to use the
stopwatch during intercourse, the IELT was measatdwbme in a one month baseline period
and during a period of daily paroxetine treatmémaddition, we investigated whether the
duration of daily paroxetine treatment-induced ejaiion delay was associated with
polymorphism of the 5-HT transporter ge@héapter 2), polymorphisms of the 5-HT
receptor geneGhapter 3) and the 5-H7c receptor geneGhapter 4). In Chapter 5 it was
investigated whether paroxetine-induced ejaculadiglay is associated with polymorphism
of the 5-HT transporter gene. Furthermore, it wagstigated whether in these men response
and non-response to paroxetine treatment was assdavith paroxetine serum
concentration, CYP2D6 genotype, and a number ardtttors, such as an intact
hypothalamic-pituitary gonadal axis, thyroid fulectiand serum leptin level€Kapter 6). In
Chapter 7 we analyzed six studies that were published iemegears on 5-HTTLPR

polymorphism and premature ejaculation.

Lifelong Premature Ejaculation and Genetic Polymorgisms of the Central 5-HT
System
As described ifChapter 1, the history of lifelong premature ejaculatiorcisracterized by a

development of mere psychological into neurobimalgand genetic thinking.
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Although in 1943 familial occurrence of lifelong s been noted by Bernhard Schapiro
(Schapiro 1943), attention to the influence of gierfactors on premature ejaculation has
been ignored for more than 50 years. However, 881Waldinger (Waldinger, Berendsen et
al. 1998) suggested that the short IELT of lesa #i@out 1 minute might be associated with
genetic factors and central serotonergic mechanigms a diminished central 5-HT
neurotransmission, a hyperfunction of 5{iTeceptors and hypofunction of 5-kT
receptors (Waldinger, Berendsen et al. 1998). Maggean a cohort of 110 Dutch men with
lifelong PE, it was found that the majority of m&as not willing to discuss the occurrence of
PE with their family members due to embarrassmalated to the taboo on PE and the
unwillingness to talk about private sexual issuéh warents and other family members
(Waldinger, Rietschel et al. 1998). Despite the illimgness to talk about PE, this cohort
study showed some indications that there is agterydof familial occurrence of lifelong PE
in first degree male relatives, confirming the alsagon of Schapiro in 1943 of familial
occurrence of lifelong PE. The observation of Safoegnd the hypothesis of Waldinger have
been the basis for the genetic studies, as deddriltbis thesis.

However, for a better understanding of the studieationed in this thesis, it is important to
bear in mind that prior to our studies nothing Waswn or published about DNA research
in lifelong PE. Therefore, and with no financiapport, we started our genetic research from
scratch. It has only become possible to condusktiséudies as a result of the willingness of
the heads of the four participating laboratorigite permission to me to perform the
laboratory genetic work myself without additionakts.

On the basis of data derived from sexual animaaeh (Ahlenius, Larsson et al. 1981,
Berendsen and Broekkamp 1987, Foreman, Love £988) we hypothesized that the odds
to find an association between 5-HT and the IELfatian was higher when investigating
polymorphism of the 5-HT-transporter (5-HTT) gemberefore, we started our first study
(Chapter 2) investigating 89 men with lifelong PE. The méjpof them ejaculated within 1
minute, whereas 6 men ejaculated between 1 anidies. In this group of men, those with
LL genotype ejaculated within 13.2 seconds, exggésn geometric mean IELT, whereas
men with SL and SS genotype ejaculated within 283 26.0 seconds, respectively
(p<0.05). In other words, men with LL genotype gjated 100% faster than men with SS
genotype. Importantly, the genotype distributioribefse men with lifelong PE did not differ
from the genotype distribution of the general nmdpulation in the Netherlands.

In the second studyChapter 3) in the same cohort of men with lifelong PE, wedstigated
54 men with respect to the role of the C(1019)Gmmirphism of the 5-Hi, receptor gene

on the duration of the IELT. It was shown that maétlh CC genotype ejaculated within 14.5
seconds, whereas men with CG and GG genotype afadulithin 27.7 seconds , and 36.0
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sec, respectively. Therefore, it was concludetntien with CC genotype ejaculated 250%
earlier than men with GG genotype.

Similarly, in the third studyGhapter 4) in 64 men with lifelong PE, we investigated to&er
of the Cys23Ser polymorphism of the 5-4dTeceptor on the duration of the IELT. As this
polymorphism is only present at the X chromosonmy bomozygote wildtypes and mutants
were measured in these men. It was shown thatitdeypes (CysCys) had an IELT of 22.6
seconds, whereas the mutants (Ser/Ser) had andE40.4 seconds. Thus, the men with
CysCys genotype ejaculated 79% faster than therygote mutant (SerSer) men.

The fourth study of this thesi€lapter 5) describes the investigation of whether theranis a
association between paroxetine-induced ejaculagay and polymorphism of the 5-HT
transporter gene. In this study in 54 men witHdifg PE, it was found that there is no
association between paroxetine-induced ejaculat@ay, expressed in the fold-increase of
the geometric mean IELT compared to baseline vatuagen with lifelong PE, and 5-
HTTLPR polymorphism. Interestingly, about 80% ofrmaeasured and reported a clinically
relevant ejaculation delay induced by daily parimestreatment, whereas in 20% of men,
paroxetine treatment did not result in a clinica#jevant ejaculation delay.

In the fifth study Chapter 6) a sofar in the literature not reported phenomenas
investigated, e.g., complete ejaculation delay esponse to paroxetine and another
serotonergic antidepressant treatment. For thgogerof this study, five previously with
paroxetine unsuccessfully treated men with lifel@igywere recruited and compared with
eight newly recruited men. The study showed thatafrthe eight newly recruited men did
not respond to paroxetine treatment. Therefors,tfdle patient was classified into the non
responder group. It was found that in the respogdmup (n=7), paroxetine treatment resulted
in a statistically significant increased serumlg@ctne level compared to the serum
prolactine levels of the non-responders (n=6) gféeoxetine treatment (p=0.04). However,
the serum prolactine level in the responder grdtgy paroxetine treatment (X £SD: 147,0
mU/L + 30,8) were not significantly different coamed to baseline prolactine levels (X+SD:
109,4 mU/L % 46,2) (p=0,09). In this respectgsiimportant to note that in the non-responder
group a tendency was noted of prolactine leveletmme reduced after paroxetine treatment.
Intriguingly, it was also found that with regard3eH T, receptor gene polymorphism, all
non-responder were heterozygote (CG) whereasspbnder appeared to be homozygote
wildtype(CC). However, the number of participatimgn in this study has been extremely
low. Therefore no conclusions can be drawn frora finiding. Notably, we are currently
investigating whether paroxetine-induced ejacutatielay is associated with 5-kklreceptor
gene polymorphism in men with lifelong PE. Impottgnthere are indications that
expression of the 5-HX receptor gene is also related to C(1019)G polyiwmisrp of this 5-

HT receptor gene (Albert, Le Francois et al. 2011).
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There are indications that in homozygote wildty(le€ genotype) more 5-HJ receptors
become expressed, whereas in case of a mutatio®(d&s5) less 5-Hik receptors become

to expression (Le Francois, Czesak et al. 2008 mllhe Francois et al. 2011).

In the final and sixth study of this thes@h@apter 7) we investigated six studies on 5-
HTTLPR polymorphism and PE, which have been usedhwy(Zhu, Mi et al. 2013) in a
meta-analysis of these six studies on the influefid¢kis polymorphism on lifelong PE. We
have shown that three of the six studies weremblardy-Weinberg equilibrium (HWE), and
that the polymerase chain reaction (PCR) reactidhe latter 3 studies was aberant compared
to the PCR reaction in the studies who were in HWE.provided arguments to show that

the deviation from HWE was caused by a lower SlLoggre frequency and a higher SS
genotype frequency. This deviation was presenlt itha three studies that were not in HWE,
whereas the deviation did not occur in the othezelstudies which were in HWE. It is most
likely that the uniform shift from HWE was caudaga disturbance of PCR test favouring
the visibility of the short arm, erroneously leaglio a misreading of SL genotypes. Based on
this phenomenon we postulated that insufficiermvidedge of proper PCR analysis among
clinicians may be a confounding factor in the iptetation of PCR analysis outcome data. As
the three studies in HWE did not show an associdigiween lifelong PE and 5-HTTLPR
polymorphism, we concluded that, in contrast ®ahnclusion of Zhu et al (Zhu, Mi et al.
2013), there are no indications that 5-HTLPR palyphism is associated with lifelong PE.

Future perspectives and limitations

In the current thesis three separate studies gfesBtHT gene polymorphisms have been
conducted in a single cohort of Dutch men withldifey PE. It was found that three 5-HT
gene polymorphisms are associated with the durafidine IELT. Despite the association of
5-HTTLPR polymorphism and IELT duratio@lkapter 2), we have not found any difference
in genotype distribution of this polymorphism wétDutch control group, that was analyzed
by another research group with regard to 5-HTT geatgmorphism. In the studies
investigating 5-HT, en 5-HT,cgene polymorphismQhapter 3 and 4, a control group was
not part of the study as these polymorphism gemotigia were not available to us at the
time. However, there are no indications that théT3a en 5-HTLcgene polymorphism
genotype distributions from our study differ fronetgeneral Dutch male population, as our
genotype distribitions were in Hardy Weinberg eiuilim. Nevertheless, as we have only
investigated the genotype distributions of DutcHa®ait would have been better if we would
have compared our genotype distributions with teogype distribution of Dutch males

controls. However, these data have not been alailatus.
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In our studies we have focused on the investigaifagene polymorphisms of men who
ejaculated within 1 minute, as measured with avesgh. In the control group of the 5-HTT
gene polymorphism study, the genotype distributias been available, but the IELT data of
the control group have not been measured. Neved$elor future reseach it is of relevance
that also in the control group, IELT data shouldreasured.

It is important to note that within the group oflesawho ejaculate within a minute, a
distinction can be made in rapid (20-40 sec) ty vapid (1-20 sec) males, which distinction
is associated with their genotype distribution. rEtfiere, it is intriguing, that within the
general male population approximately 2-3% ejaeslatithin 1 minute, whereas, as far is
known on the basis of our first study, their 5-HTPPR. genotype distribution does not differ
from the genotype distribution of males in the gahpopulation.

With regard to the association that we have foustdben the C(-1019) G polymorphism of
the 5-HT;A receptor gene and the IEKThapter 3), we would like to emphasise that this
finding occurred in a small sample of participaiMsreover, it remains unclear whether this
association involves presynaptic 5-HTeceptor and/or post-synaptic 5-tH Teceptor
activity.

The negative finding of our study regarding a ptité association between the plasma
paroxetine level and the fold-increase of the IEChapter 6), does not exclude the
possibility of a potential positive associationveetn the fold-increase of the IELT and one of
the four metabolites (e.g., glucuronides) of patimee(Bourin, Chue et al. 2001).

Despite the fact that our studies in men with difgj PE did not provide any indication that
the genotype distributions of the investigated gaslgmorphisms differ from the genotype
distribution of the general male population, we filnd a statistically significant difference
within the IELT values were compared with the IEddta. This result has only become
manifest by the exact method, e.g., the use aasttch, that we used to measure the
duration of the IELT. Therefore, for genetic rasbeof the IELT the stopwatch method is of
utmost importance.

In the near future we would like to investigateagke group of men with lifelong PE in order
to investigate whether combinations of these gengiiiations are associated with the IELT
duration. From a retrospective view, it appears e current group of men is too small to
stratify on more than one genetic variation. Iniaol, for a better understanding , a very
large group of men with lifelong PE and a contpadup are required to investigate the
various combinations of the genetic variations. frtoge genetic variations associated with
the IELT will be found, the larger both groups hawde to find an association. Although this
is argued from a retrospective view, it should bted that even when we would have argued
this prior to our studies, the lack of financiappart would have hampered us to perform

such research.
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Samenvatting in het Nederlands

Lifelong Premature Ejaculatie, Serotonine en Genetia

Lifelong premature ejaculatie (levenslange vrodig§g zaadlozing; lifelong PE) is een
mannelijke seksuele stoornis die gekenmerkt woodt @en ejaculatie tijd van minder dan 1
minuut die optreedt in meer dan 90% van de gevatlenseksuele gemeenschap, met vrijwel
elke vrouwelijke partner, vanaf de eerste seksagieiteiten van de man in zijn puberteit of
adolescentie (Waldinger 2007). Bij ongeveer 30%dexe mannen, wordt de duur van de
ejaculatie nog korter rondom de leeftijd van 3G&& (Waldinger 2007). In 1998 werd
gepostuleerd dat de korte ejaculatie tijd, i.e.inti@vaginale ejaculatie latentie tijd (IELT),
hetgeen de tijd is tussen intravaginale penetegtibet moment van intravaginale ejaculatie,
geassocieerd is met een verminderde centrale saret(b-hydroxytryptamine; 5-HT)
neurotransmissie, een hyperfunctie van 5-H€ceptors en een hypofunctie van 5:HT
receptors (Waldinger, Berendsen et al. 1998).

De studies in dit proefschrift richten zich op deag of polymorfismen van genen die
betrokken zijn bij het centraal serotonerge systbgmannen met lifelong premature
ejaculatie invloed hebben op de duur van hun IEL&neinde dit objectief te kunnen
bestuderen, hebben wij studies uitgevoerd waaebiuir van de IELT met behulp van een
stopwatch werd gemeten. De stopwatch moest gelidni@eden door de vrouwelijke
partner. Na uitleg te hebben gegeven over hoeogevatch gebruikt moet worden bij
seksuele gemeenschap, werd de IELT thuis gemgtetkbicoitus gedurende 1 maand
(baseline periode) waarin de man geen medicatiruged, en gedurende een periode waarin
de man dagelijks paroxetine in verschillende dagem innam. Wij onderzochten tevens of
de door paroxetine veroorzaakte vertraagde duudedELT geassocieerd was met het
polymorfisme van het 5-HT transporter gétoffdstuk 2), het polymorfisme van het 5-HJ
receptor genHoofdstuk 3) en het polymorfisme van het 5-kElreceptor genHoofdstuk 4).

In Hoofdstuk 5 werd onderzocht of de door paroxetine veroorzaajaculatie vertraging
geassocieerd is met het polymorfisme van het 5+eiiisporter gen. Verder werden bij deze
mannen twee groepen onderscheiden: enerzijds maiabij paroxetine behandeling een
vertraging van de zaadlozing kregen (paroxetinpaes) en anderzijds mannen die bij
paroxetine behandeling geen vertraging van de @aaigj kregen (paroxetine non-respons).
Wij onderzochten of de paroxetine respons en dexgéine non-respons geassocieerd was
met de paroxetine serum concentratie, het CYP2D6tgpe, en een aantal andere factoren,
zoals een intacte hypothalamus-hypofyse gonadakech#dklier functie en serum leptine

concentratiesHoofdstuk 6).
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In Hoofdstuk 7 analyseerden wij zes studies over de relatie tugsemature ejaculatie en het
5-HTTLPR polymorfisme, die door Zhu et al. (Zhu, &tial. 2013) gebruikt waren in een

door hen uitgevoerde meta-analyse.

Lifelong Premature Ejaculatie en Genetisch Polymoitme van het Centrale 5-HT

Systeem

In Hoofdstuk 1 wordt de historische ontwikkeling van lifelong prature ejaculatie over de
afgelopen eeuw beschreven. Aanvankelijk werd lifglpremature ejaculatie alleen verklaard
vanuit psychologische factoren. Pas in de afgeldwer decennia wordt steeds meer gedacht
dat lifelong premature ejaculatie een neurobioldgisubstraat heeft waarbij genetische
factoren een rol spelen. Hoewel Bernhard Scha@ichdpiro 1943) in 1943 al schreef dat het
hem was opgevallen dat lifelong premature ejautadk bij familieleden van zijn patienten
voorkwam, is er meer dan 50 jaar geen enkele ahhbasteed aan zijn opmerkelijke
uitspraak. Pas in 1998 postuleerde Waldinger (iigét, Berendsen et al. 1998) dat IELTs
van minder dan een minuut waarschijnlijk geassdcign met genetische factoren en
centraal serotonerge mechanismen, zoals een vasrdmdentrale 5-HT neurotransmissie,
een hyperfunctie van 5-H{ receptoren en een hypofunctie van 5:¢fEceptoren

(Waldinger, Berendsen et al. 1998). Tevens vondatdger et al (1998) dat in een cohort
van 110 Nederlandse mannen met lifelong premajaceilatie de meerderheid van deze
mannen niet bereid was familieleden te vragenjafak last hadden van premature
ejaculatie. Dit berustte op schaamte te moetemarkeaan vroegtijdige zaadlozingen te
lijden en het taboe dat hierover (nog steeds) bediatgeen des te sterker was bij de
gedachte dit te moeten bespreken met ouders enegliaaieilieleden (Waldinger, Rietschel et
al. 1998). De studie gaf desondanks toch enige igangen voor het bestaan van een
familiair voorkomen van lifelong premature ejacidah eerste graads manlijke familieleden,
hetgeen overeenkwam met de klinische observati&Sehapiro in 1943 over een familiair
optreden van lifelong premature ejaculatie. De plaie van Schapiro en de hypothese van
Waldinger et al. hebben de basis gevormd voor detgehe studies die in dit proefschrift
worden beschreven.

Voordat wij waren begonnen met de eerste studieditgproefschrift, was er helemaal niets
bekend of gepubliceerd over DNA onderzoek bij tifed premature ejaculatie. Derhalve
moesten wij eerst zelf uitzoeken hoe dit type onolek opgezet kon worden. De studies die
wij gedaan hebben, konden wij alleen maar uitvoeradat ik toestemming had gekregen
van de hoofd leidinggevenden van de vier deelneméatmbratoria om zelf het genetisch
onderzoek te doen in hun laboratoria zonder dawvdaabijkomende kosten werden

berekend.
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Op basis van dierexperimentele bevindingen vanranaiederzoeks groepen (Ahlenius,
Larsson et al. 1981, Berendsen and Broekkamp F#@man, Love et al. 1988) hebben wij
gemeend dat de kans een associatie te vinden thdd&ren de duur van de IELT het grootst
was bij onderzoek van het polymorfisme van het 5ttéihsporter (5-HTT) gen. Hierop werd
dan ook de onderzoeksvraag van onze eerste stefdigraileerd idoofdstuk 2) waarbij wij

89 mannen met lifelong premature ejaculatie helgmelerzocht. Het merendeel van deze
mannen ejaculeerde binnen 1 minuut: slechts 6 nmaejaeuleerden tussen de 1 en 2
minuten. De studie toonde aan dat in dit cohoramea met een LL genotype binnen 13.2
seconden ejaculeerden (uitgedrukt in de geometgeotiddelde IELT), terwijl mannen met
SL en SS genotype, binnen 25.3 en respectie@8ifd seconden ejaculeerden (p<0.05).
Anders gezegd, mannen met het LL genotype ejaceact00% sneller dan mannen met het
SL en SS genotype. Het is van belang hierbij apeeken dat deze genotype verdeling niet
verschilde van de genotype verdeling van manneie ialgemene bevolking in Nederland.

In de tweede studigHpofdstuk 3) uitgevoerd in hetzelfde cohort mannen met lifglon
premature ejaculatie, onderzochten wij 54 mannendmeraag of het C(1019)G
polymorfisme van het 5-HF receptor gen een rol speelde bij de duur van dé&.IPe studie
toonde aan dat mannen met het CC genotype binnérsédonds ejaculeerden, terwijl
mannen met het CG en GG genotype binnen respeljie?e27 seconden en 36.0 sec
ejaculeerden. Derhalve was de conclusie van dadeestat mannen met het CC genotype
250% sneller ejaculeerden dan mannen met het GGygen

In de derde studiHpofdstuk 4) uitgevoerd bij 64 mannen met lifelong prematyezeatie,
onderzochten wij de rol van het Cys23Ser polymorisyan de 5-HZ: receptor ten aanzien
van de duur van de IELT. Aangezien dit polymorfisatieen aanwezig is op het X
chromosoom, werden alleen homozygote wildtypes etanten bij deze mannen gemeten.
Aangetoond werd dat de wildtypes (CysCys) een Ik&ai 22.6 seconden hadden, terwijl de
mutanten (Ser/Ser) een IELT van 40.4 seconden haddet andere woorden, de mannen
met het CysCys genotype ejaculeerden 79% snelfedelanonozygote mutant (SerSer)
mannen.

De vierde studie van dit proefschriidofdstuk 5) beschrijft een studie waarbij de
onderzoeks vraag was of er een associatie is tukesdoor paroxetine behandeling
veroorzaakte ejaculatie vertraging en het polyrsoré van het 5-HT transporter gen. In deze
studie van 54 mannen met lifelong premature ejieylaerd gevonden dat er geen associatie
is tussen de door paroxetine veroorzaakte ejaeulatiraging, uitgedrukt in de fold-increase
van de geometrisch gemiddelde IELT vergeleken raatidjangswaarden bij mannen met

lifelong premature ejaculatie, en 5-HTTLPR polynsnfe.
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Interessant bij deze studie was verder dat onge86ét van de mannen een door dagelijkse
paroxetine behandeling veroorzaakte klinisch raleyajaculatie vertraging hadden gemeten,
terwijl anderzijds bij 20% van de mannen, paroxetehandeling niet resulteerde in een
klinisch belangrijke ejaculatie vertraging. Met anelwoorden bij 20% van de mannen heeft
dagelijkse paroxetine behandeling vrijwel geergeen ejaculatie vertragend effect.

In de vijfde studieKloofdstuk 6) is een vooralsnog niet in de literatuur genoeermbmeen
onderzocht, i.e., complete ejaculatie-vertraging-response voor dagelijkse paroxetine
behandeling en voor een behandeling met een aad#prerg antidepressivum. Voor het
doel van deze studie werden vijf, voorheen dagelijlet paroxetine behandelde mannen met
lifelong premature ejaculatie, gevraagd deel teererDeze mannen hadden bij die eerdere
behandeling tot hun teleurstelling geen vertraagadallozing opgemerkt. In de huidige studie
werden zij vergeleken met acht mannen met lifejorggnature ejaculatie die voor
vroegtijdige zaadlozing behandeld wilden worden sRelie toonde aan dat 1 van de acht
nieuw gerecruiteerde mannen geen ejaculatie verichgffect van paroxetine had gekregen.
Derhalve werd deze patient achteraf alsnog gefilzessid in de non responder groep. De
studie toonde aan dat in de responder groep (aagglijkse behandeling met 20 mg
paroxetine een statistisch significante toenamevgiathet serum prolactine gehalte ten
opzichte van het serum prolactine gehalte van deresponders (n=6) na paroxetine
behandeling (p=0.04). Het serum prolactine gehaltede responder groep na paroxetine
behandeling (X +SD: 147,0 mU/L % 30,8) was eclniiet significant verschillend ten
opzichte van het uitgangswaarde gemeten prolagéhalte (X+SD: 109,4 mU/L + 46,2)
(p=0,09). In de non-responder groep bestond eaetendat het prolactine gehalte verlaagd
werd na paroxetine behandeling. Deze studie gabparerkelijke uitslag van het 5-HJ
receptor gen polymorfisme. Alle non-responders wamelijk heterozygoot (CG) terwijl alle
responders homozygoot wildtype (CC) bleken te Ajaar omdat het aantal mannen in deze
studie echter buitengewoon klein was, kan uit dezending geen enkele conclusie worden
getrokken. Niettemin, voeren wij thans een studievaarbij onderzocht wordt of de door
paroxetine veroorzaakte ejaculatie vertraging geaessrd is met het 5-HIreceptor gen
polymorfisme bij mannen met lifelong premature ajatie. Er zijn overigens aanwijzingen
uit de literatuur dat expressie van het 5;k¥Eceptor gen ook gerelateerd is aan het
C(1019)G polymorfisme van dit 5-HT receptor genyZMi et al. 2013). Er zijn

aanwijzingen dat in homozygote wildtypes (CC gepej}ymeer 5-Hi, receptoren tot
expressie komen, terwijl in het geval van een nei&G en GG) minder 5-HJ receptoren
tot expressie komen (Albert, Le Francois et al.1301

In de zesde studie van dit proefschiitbpfdstuk 7) hebben wij zes studies over 5-HTTLPR

polymorfisme en premature ejaculatie onderzocht.
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Deze zes studies zijn door Zhu et al (Zhu, Mi eR@lL3)gebruikt in een door hen uitgevoerde
meta-analyse over de invloed van deze polymorfisapelifelong premature ejaculatie. Onze
studie toonde echter aan dat drie van deze zeestuigt in Hardy-Weinberg evenwicht
(HWE) waren, en dat de polymerase chain reacti&kjR€sten in de studies die niet in HWE
waren afwijkend bleken te zijn vergeleken met d&kR€actie testen in de studies die wel in
HWE waren. Wij hebben hierbij met verschillendeuangnten beredeneerd dat de afwijking
van HWE werd veroorzaakt door een lager SL genofygmpientie en een hoger SS genotype
frequentie. Deze afwijkende genotype frequentiaewaanwezig in alle drie studies die niet
in HWE waren, terwijl deze afwijkingen niet optradén de andere drie studies die wel in
HWE waren. Het is daarom zeer waarschijnlijk daudiforme verschuiving van het HWE

is veroorzaakt door een gestoorde PCR test wadeldjchtbaarheid van de korte arm
eenzijdig relatief versterkt werd, hetgeen duwveipissing leidde tot het verkeerd aflezen van
de SL genotypes. Op basis van dit fenomeen, hebljgepostuleerd dat onvoldoende
kennis over het op een goede manier uitvoeren @aPE€R analyse bij klinici als een
“confounding” factor kan werken bij de door hergeven interpretatie van gegevens die uit
een PCR analyse zijn gekomen. Omdat de drie stidid8VE geen enkele associatie lieten
zien tussen lifelong premature ejaculatie en hdf3L PR polymorfisme, hebben wij
geconcludeerd dat er, in tegenstelling tot de emielvan Zhu et al (Zhu, Mi et al. 2013),
geen aanwijzingen zijn de het 5-HTLPR polymorfispeassocieerd is met premature

ejaculatie.

Toekomst en kritische kanttekeningen

In dit proefschrift zijn vijf afzonderlijke studiesan een 5-HT gen polymorfisme uitgevoerd
in een cohort Nederlandse mannnen met lifelong prera ejaculatie. Deze studies toonden
aan dat op basis van de door ons gehanteerde reathadie 5-HT gen polymorfismen
geassocieerd zijn met de duur van de IELT bij deaanen. Ondanks de gevonden associatie
tussen het 5-HTTLPR polymorfisme en de duur vatEdld (Hoofdstuk 2), zijn er geen
verschillen gevonden tussen de genotype verdelingit polymorfisme bij de Nederlandse
mannen met lifelong premature ejaculatie en eereNadse controle groep, die door een
andere onderzoeksgroep was onderzocht op dit 5gé€flpolymorfisme. In de studies
waarbij de 5-HTa en 5-HTLcgen polymorfismen zijn onderzochidofdstuk 3 en 4, was

een controle groep niet aanwezig omdat de gegexandeze genotype polymorfismen
destijds niet voor ons beschikbaar waren. Er zijfnter geen aanwijzingen dat de 54/ €n
5-HT,cgen polymorfisme genotype verdelingen uit onzeisgidfweken van die in de
algemeen manlijke bevolking in Nederland, omdatogenotype verdelingen in Hardy

Weinberg evenwicht waren.
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Niettemin, aangezien wij de genotype verdelingemNaderlandse mannen hebben
onderzocht, zou het beter zijn geweest indien @ifldor ons gevonden genotype verdelingen
vergeleken hadden met de genotype verdelingenemmederlandse controle groep mannen.
In onze studies hebben wij ons beperkt tot het udd van gen polymorfismen bij mannen
die bij een coitus binnen 1 minuut tot een zaadipkiomen, zoals dit met een stopwatch is
gemeten. In de controle groep van de 5-HTT genrpolfisme studieoofdstuk 2) was de
genotype verdeling beschikbaar, maar de IELT geggevan de controle groep mannen
waren niet beschikbaar omdat deze niet waren gemigtettemin, is het voor toekomstig
onderzoek van belang dat de IELT ook gemeten woreén controle groep.

In onze studies hebben wij aangetoond dat binnegraEp mannen die binnen 1 minuut tot
een zaadlozing komen, een onderscheid gemaakt detewin snelle (20-40 sec) en zeer
shelle (1-20 sec) mannen. Onze studies toondedatatit onderscheid in de IELT duur is
geassocieerd met de genotype verdeling. Het isatiertintrigerend dat voor zover bekend
binnen de algemeen manlijke bevolking circa 2-3% d@ mannen binnen 1 minuut tot een
zaadlozing komt, terwijl, voorzover bekend op basis onze eerste studie, hun 5-HTTLPR
genotype verdeling niet verschilt van de genotygreleling van de mannen in de algemeen
manlijke bevolking in Nederland.

Wat betreft de associatie die we hebben gevondesetuhet C(-1019) G polymorfisme van
het 5-HT;4 receptor gen en de IEL(Hoofdstuk 3), moet benadrukt worden dat wij dit
gevonden hebben in een zeer kleine groep mannerenBizn blijft het onduidelijk of deze
associatie de presynaptische 5;klfleceptor en/of de post-synaptische 5¢keceptor
activiteit betreft.

De negatieve bevinding van onze studie ten aawvaerde mogelijke associatie tussen de
plasma paroxetine concentratie en de fold-increasede IELT Hoofdstuk 6) sluit de
mogelijkheid niet uit van een potentieel positi@ssociatie tussen de fold-increase van de
IELT en een van de vier metabolieten (i.e., gluoiden) van paroxetine (Bourin, Chue et al.
2001).

Ondanks het feit dat onze studies in mannen nedofif premature ejaculatie geen enkele
aanwijzing gaven dat de genotype verdelingen vaondierzochte gen polymorfismen
verschilden van de genotype verdelingen in de adgenmanlijke populatie, vonden we wel
een statistisch significant verschil wanneer deTlElaarden binnen deze groep onderling
werden vergeleken. Deze bevinding is alleen mdgg#jweest door de exacte methode die
wij gehanteerd hebben, i.e., het gebruik van egpwsitch, om de duur van de IELT te meten.
Derhalve is voor (toekomstig) genetisch onderzaakde IELT de stopwatch methode van

eminent belang.
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In de nabije toekomst, willen wij een grote groegnmen met lifelong premature ejaculatie
onderzoeken ten einde de vraag te beantwoordermafinaties van de door ons gevonden
genetische variaties geassocieerd zijn met devhude IELT. Achteraf beschouwd, blijkt
dat de huidige groep mannen te klein is om meerldgenetische variatie te stratificeren. Om
de genetica van de IELT beter te begrijpen, zijnzser grote groep mannen met lifelong
premature ejaculatie en een zeer grote controlepgnoodzakelijk om deze verschillende
combinaties van genetische variaties te onderzoé¢ka®m meer genetische variaties ten
aanzien van de IELT worden gevonden, des te gbetiele groepen moeten zijn om een
associatie te vinden. Hoewel dit achteraf is bareds, is het belangrijk in het oog te houden
dat zelfs indien wij dit van te voren hadden bereded, het gebrek aan financiele

ondersteuning een dergelijk onderzoek onmogeligk demaak.
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