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Abstract 
Introduction: Lifelong premature ejaculation (LPE) is a subtype of premature ejaculation. Genetic research on LPE has primarily focused on 
neurotransmitters such as serotonin, dopamine, and norepinephrine, whereas LPE treatment studies have focused on drugs such as selective 
serotonin reuptake inhibitors. However, findings from genetic association and pharmacotherapeutic studies have been inconsistent. 
Objectives: To provide a quality overview of neurobiological targets that are potentially associated with LPE by investigating genetic association 
and pharmacotherapeutic studies. 
Methods: This scoping review was conducted per the PRISMA-ScR tool (Preferred Reporting Items for Systematic Reviews and Meta-analyses 
Extension for Scoping Reviews). Five databases were searched in March 2023 without timeline- or language-related restrictions. 
Results: After deduplication, 3949 records were obtained for review. Following screening and full-text review with citation tracking, 52 studies 
were included: 18 genetic and 34 pharmacotherapy studies. Serotonergic targets, such as the serotonin transporter and pre- and postsynaptic 
serotonergic receptors, were most often associated with LPE in genetic and pharmacotherapeutic studies. Mixed results were found among 
polymorphisms within genetic studies. This mechanism is in accordance with pharmacotherapeutic studies, as the highest efficacy was found 
for potent serotonergic antidepressants. Successful treatment was also observed with medication acting on phosphodiesterase-5 enzyme, such 
as tadalafil and vardenafil. Analyses of other genetic association studies did not yield any further evidence for associated targets. 
Conclusions: This review is the first comprehensive scoping review on LPE. We found that serotonergic targets are most often associated with 
LPE, suggesting that the serotonergic pathway is a predisposing factor in LPE. Furthermore, there is some evidence for phosphodiesterase 
5 inhibitors, which should be investigated. Other previously investigated neurobiological targets appear less likely to contribute to LPE. Future 
studies should focus on multiple targets, ideally in a genome-wide association study design. 
This review has been registered with the Open Science Framework (doi:10.17605/OSF.IO/JUQSD). 

Keywords: scoping review; lifelong premature ejaculation; genetics; polymorphism; pharmacotherapy. 

Introduction 
Premature ejaculation (PE) is a common condition with a 
prevalence of 20%.1,2 Lifelong PE (LPE) is its subtype that is 
characterized by (1) ejaculation that always or nearly always 
occurs prior to or within about 1 minute of vaginal penetra-
tion; (2) the inability to delay ejaculation on all or nearly all 
vaginal penetrations; and (3) negative personal consequences, 
such as distress, bother, frustration, and/or the avoidance of 
sexual intimacy.3 

In 1943, Bernard Schapiro discovered that men affected 
with LPE have family members with similar ejaculatory com-
plaints.4 Waldinger et al elaborated on this result, which 
helped focus the research interest on genetic factors in the 
etiology of LPE.5 Furthermore, Jern et al found similar results 
in a cohort study with Finnish male twins in 2007.6 The find-
ings suggested a heritable neurobiological component in the 
pathophysiology of LPE. In addition, neurobiological causes 

for LPE are supported by findings showing that psychother-
apeutic treatments or sex therapy alone is ineffective for a 
significant remission of symptoms in LPE in contrast to other 
forms of PE.7 A major part in the scientific studies of LPE 
consists of genetic case-control association studies. Another 
neurobiological approach associates abnormal endogenous 
blood levels of substances, such as hormones, with LPE.8,9 

Imaging studies on brain structures were recently published 
that investigated abnormal brain areas as compared with 
healthy controls.10-12 Despite several plausible hypotheses 
and clues for 1 or multiple predisposing factors in the central 
nervous system causing LPE, no convincing evidence has yet 
been published. In contrast to these fundamental studies, the 
treatment of LPE has progressed by scientific research. In 
particular, pharmacotherapeutic treatment with selective sero-
tonin reuptake inhibitors (SSRIs) such as paroxetine can delay 
ejaculation and improve clinical symptoms of LPE.13,14 Other
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studies in the treatment of LPE and PE focus on traditional 
Chinese medicine or alternative medicine such as acupunc-
ture.15,16 Surgical interventions in the penis have also been 
studied; however, they remain controversial because of the risk 
of postoperative complications with a high impact on qual-
ity of life.17 Local pharmacotherapeutic treatments are well 
studied with commercial local anesthetics and other locally 
administered pharmaceuticals.18,19 Furthermore, psychother-
apeutic treatment—such as sex therapy, behavioral therapy 
(eg, the start-stop technique), or physiotherapy with pelvic 
floor rehabilitation—has been studied with mixed results in 
terms of efficacy.7,20,21 

In 2008, the International Society for Sexual Medicine 
(ISSM) established clear definitions of LPE and other forms 
of PE, and the American Psychiatric Association followed 
in 2013 with a definition for LPE in the Diagnostic and 
Statistical Manual of Mental Disorders.22,23 Despite the con-
sensus on these definitions, some researchers dispute the dis-
tinction among all forms of PE.24,25 They propose that men 
may be predisposed to reach ejaculation within a particu-
lar time frame; however, the actual timing of ejaculation is 
likely influenced by a variety of situational and contextual 
factors that may change in individual sexual experiences 
and over the lifetime. Consequently, a more prominent role 
was proposed for nonpharmaceutical treatment such as sex 
therapy.24 

LPE research has improved in the last decade, mainly due 
to standardization in definition and measuring instruments.3 

In 1973, Tanner proposed an objective stopwatch method to 
measure the intravaginal ejaculation latency time (IELT).26 

This method was reintroduced in the 1990s to standardize 
research findings and prevent bias. PE research is known to 
be prone for response bias when the stopwatch method is 
not used, since men are often bad estimators of their own 
IELTs.27,28 Unfortunately, these standardizations are still not 
used consistently in LPE research, leading to inconsistent and 
irreproducible findings. 

In the field of LPE, mainly genetic and pharmacother-
apeutic research has been conducted. Identified targets by 
pharmacotherapeutic studies or genetic association studies 
can provide leads for neurotransmitter pathways involved 
in the pathophysiology of LPE. Therefore, the objective of 
this scoping review is to provide an overview of genetic 
association or pharmacotherapeutic studies that evaluated 
targets that could be involved in the pathophysiology of LPE. 
Ultimately, a targeted strategy for conducting genome-wide 
association studies (GWASs) can be developed to identify the 
cause of LPE. 

To our knowledge, this is the first scoping review with such 
an aim. In addition, strict quality requirements were set for 
inclusion of studies to guarantee quality evidence. 

Materials and methods 
Search strategy 
For this study, a systematic process for evidence acquisition 
was set up according to PRISMA-ScR standards (Preferred 
Reporting Items for Systematic Reviews and Meta-analyses 
Extension for Scoping Reviews).29 In addition, we complied 
with guidelines by Levac et al.30 The protocol for this scoping 
review was published in detail in March 2023.31 No timeline-
or language-related restrictions were applied. 

Selection criteria 
Studies eligible for inclusion had to meet a number of criteria. 
(1) Participants had to be adult men with LPE (age ≥18 years). 
(2) The type of study was either a genotyping study or a phar-
macotherapy study. (3) The control group in the study con-
sisted of men without LPE in genotype studies or patients with 
LPE who were drug naïve/washed out in pharmacotherapy 
studies. (4) In genotype studies, a significant or nonsignificant 
difference between men with LPE and those in the control 
group could be calculated or was otherwise reported. In phar-
macotherapy studies, a fold increase in stopwatch-measured 
IELTs (sIELTs) pre- and posttreatment could be established. 
(5) Study designs in pharmacotherapy were randomized clin-
ical trials, crossover drug studies, single-arm trials, or case 
reports in which a baseline sIELT was reported. 

Studies were excluded when they met the following cri-
teria: (1) LPE was not diagnosed by the International Soci-
ety for Sexual Medicine (2008 or 2014),3,22 the Diagnostic 
and Statistical Manual of Mental Disorders (fifth edition),23 

or a cutoff IELT of approximately 1.5 minutes after vagi-
nal penetration. (2) IELTs were not measured by the stop-
watch method. (3) Pharmacotherapy studies with traditional 
(herbal) medicine or topical anesthetic/locally active agents 
were excluded. 

Study selection occurred in 2 stages. The first exclusion of 
records was performed according to eligibility by screening 
the title and abstract. Records that were classified as rele-
vant were included for full-text review and final inclusion 
in the scoping review. Reports that were unavailable as full 
text were excluded. Studies were independently selected by 
2 authors, and discrepancies were discussed until consensus 
was reached. The web-based research software Rayyan was 
used for selection of reports.32 Studies were imported in the 
research software Mendeley.31 

Data extraction 
A preliminary data-charting form was drafted in the scoping 
review protocol.31 We used this charting form and shaped it 
to ensure its suitable form for this review as data collection 
increased. The following were collected in the final charting 
form for pharmacotherapy studies: agent, country of origin, 
authors, year of publication, study design, LPE definition, 
total number of participants, treatment duration, pretreat-
ment sIELT, and posttreatment sIELT. The total number of 
participants per study was extracted as the total number 
of participants in the analysis. When IELT measurements 
were extracted, the geometric mean was the preferred mea-
sure for the charting; however, when it was unavailable, the 
median and arithmetic mean were used. For clarity, IELT 
measurements were rounded to zero decimals and calculated 
fold increases to 2 decimals. Fold increases (ΔsIELT) were 
calculated with the highest posttreatment sIELT measure-
ment within the duration of a study.33 Single-nucleotide poly-
morphism (SNP; rs) reference numbers were used to denote 
polymorphisms. Statistical recalculations for genotype asso-
ciations (chi-square test) and Hardy-Weinberg equilibrium 
(HWE) in control groups from genetic studies were performed 
in R (version 4.2.2). In addition, recalculation of fold increases 
was performed from pharmacotherapy studies. These were 
primarily done for uniformity in comparing equal outcome 
measures among studies. Extraction from studies, conversion 
of IELTs to seconds, and calculation of fold increases and
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Figure 1. Flow diagram based on PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses). 

chi-square tests were conducted by 1 author (J.J.v.R.). All 
extractions and calculations for errors were performed by a 
second author (P.K.C.J.). All calculations and data extraction 
details were uploaded onto the Open Science Framework 
(doi: 10.17605/OSF.IO/JUQSD). 

Statistics 
HWE was determined within the control groups by an exact 
test.34 Genotype frequencies between patient and control 
groups were compared by a chi-square test (R version 4.2.2). 
P < .05 was considered statistically significant. Fold increases 
>2 were considered therapy-induced and clinically relevant 
responses.33 Calculation forms were uploaded onto the Open 
Science Framework (doi:10.17605/OSF.IO/JUQSD). 

Results 
The final search was performed in March 2023, and 6362 
records were found in 5 scientific databases: Cochrane 
Database of Systematic Reviews, PubMed/MEDLINE, 
CINAHL, Embase, and Epistemonikos. After deduplication, 
3949 records were obtained for review. After screening 
and full-text review, 52 studies were included (Figure 1). 
OpenGrey and citation tracking identified 19 records. 
Searching for studies via other methods did not result in any 
inclusions. 

Pharmacotherapy studies 
In all, 34 studies were identified as pharmacotherapy 
studies complying with the inclusion criteria for qual-
ity assurance.13,14,16,18,21,35-63 Study characteristics are 
listed in Table 1. The size of study populations differed 
from 15 to 221, based on 10 types of similar definitions 
for LPE. Pharmacotherapy duration ranged from 2 to 

52 weeks. Investigation of 17 drugs was done from 8 types 
of pharmacologic subgroups considering the Anatomical 
Therapeutic Chemical fifth-level groups.64 Since epelsi-
ban and cligosiban do not have Anatomical Therapeutic 
Chemical codes, they could be considered a ninth phar-
macologic group.37,46,47,64 Five studies had a crossover 
design,18,35,36,40,54 and 21 studies were designed as parallel 
studies with ≥2 arms.13,14,16,21,37,39,42,46-51,53,55,57,58,60-63 

The remaining 8 studies were designed as a single-arm 
trial.38,41,43-45,52,56,59 In all, 20 studies reported their blind-
ing/nonblinding design.14,35-37,39-42,46,47,49,51,53,55,57,58,60-63 

The highest fold factor increases ranged approximately 
from 4 to 8, and they were reported with daily use of 
paroxetine and sertraline and on-demand use of varde-
nafil.14,35,36,41,43,53,59-61 Fluvoxamine, nefazodone, duloxe-
tine, pregabalin, epelsiban, cligosiban, modafinil, and mirtaza-
pine showed no clinically relevant fold increases.13,14,37,46,47, 
49,51,53,61 Variable results among studies were seen with on-
demand use of paroxetine, tramadol, sertraline, tadalafil, and 
dapoxetine.16,18,21,39,40,42,45,48,50,52,54-56,62,63 Daily use of 
citalopram and tadalafil also resulted in variable fold increases 
(Table 1).38,57,58,60 

Genetic studies 
In all, 18 studies were identified as genetic studies, and in these 
studies, 37 polymorphisms on 7 types of genes were analyzed 
with 28 unique types of polymorphisms: 2 VNTR polymor-
phisms (variable number tandem repeat), 25 various SNPs, 
and 1 insertion/deletion polymorphism.65-82 rs9279036 is 
thought to be an insertion/deletion polymorphism; however, 
it was classified as an SNP by Wang et al.70,83 In addition, 
1 GWAS was included (9 SNPs associated). All studies with 
relevant results are displayed in Table 2. Patient populations 
differed from 48 to 270 participants based on 8 types of 
similar definitions for LPE.
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In 8 studies, a significant difference in chi-square test 
result was found between LPE cases and non-LPE genotypes 
frequencies67,70,71,73,75,79,80,82; in 4 studies, this statistic 
test was not performed.65,72,74,76 Reanalysis in this review 
resulted in 7 significant differences between the genotype 
frequencies of cases and controls: 5-HT transporter–linked 
promoter region (5-HTTLPR), rs25531,65 rs4795541,71 

and rs930362872 in the dopamine transporter gene (DAT1) 
VNTR79; 5-HT1A rs629580; and 5-HT2C rs51814774,75 and 
rs381392975 (P < .05; Table 2). 

Original studies associated the following genes with various 
statistic tests with an increased risk for LPE: promotor muta-
tion of the 5-HTTLPR (S/S genotype),65,71,82 SNP rs3813929 
and rs518147 of 5-HT2C,74,75 VTNR of 6 and 10 repeat 
alleles of DAT1,76,79 SNP rs6295 of the 5-HT1A receptor,80 

SNP rs11568817 of the 5-HT1B receptor,74 and 2 SNPs 
(SNV019 and rs4290270) in the THP2 gene.73 

5-HTTLPR 
The most studied SNP, rs4795541, was associated with LPE 
in 1 study in the reanalysis, as shown in Table 2.71 In 6 
other studies that examined rs4795541, no association with 
LPE was found.65,66,68,77,78,82 The second-most studied SNP 
in the serotonin transporter was rs25531; this SNP differed 
significantly between cases and controls in 1 study,65 in con-
trast to 2 other studies.68,77 Other nonsignificant or nonre-
calculable SNPs studied in this transporter were rs1042173, 
rs2054847, rs140701, rs8076005, rs11080122, rs16965628, 
and rs2020933.72 

Postsynaptic receptors 
Three SNPs were studied on the 5-HT2C receptor, rs518147, 
rs3813929, and rs6318, and 3 were significant in our anal-
ysis (Table 2).74,75 The 5-HT2A receptor was studied on 
SNP rs6314, and no significant results were found.69 The 5-
HT1B receptor was studied once on SNP rs11568817, with 
a significant increased risk for T-allele carriers.74 However, 
the reanalysis did not find an association between cases and 
controls per a chi-square test. Roaiah et al found rs6295 on 
the 5-HT1A receptor to be significantly different between 
cases and controls, in contrast to Sonkurt et al, and this was 
confirmed in our reanalysis.74,80 

Discussion 
Serotonergic targets 
All SSRIs with the exception of fluvoxamine showed clinically 
relevant delay in ejaculation when used as a pharmacothera-
peutic agent.14,16,18,21,36,38,39,41-43,50,52-56,59-63 In addition, 
clomipramine, which is a potent serotonergic antidepressant, 
corresponded to these results, even with on-demand dosing.62 

Paroxetine daily dosed had the largest effect in delaying 
ejaculation.14,43,53,60,61 The exact reason for its superiority 
has not yet been found.84 Paroxetine has higher affinity 
for blocking the 5-HT transporter when compared with 
other SSRIs; however, all SSRIs have similar potency in 5-
HT reuptake inhibition when equipotent dosages are used 
with regard to their antidepressant efficacy.60 Therefore, 
this aspect could not explain the superiority of paroxetine. 
Nearly all studies using potent serotonergic agents used 
≥1× the daily defined dosages.64 In these studies, increases 
in IELTs were seen from the beginning of pharmacother-
apy,14,16,18,36,38,39,41-43,45,48,59-63 reinforcing the hypothesis 

that ejaculation is inhibited by increased synaptic levels of 5-
HT rather than desensitization of autoreceptors, which is the 
likely mechanism of action in depression.85 Differences in fold 
increases among SSRIs should be explained by other unique 
pharmacologic rather than serotonergic action. In addition 
to potent serotonergic antidepressants, tramadol showed 
efficacy in the treatment of LPE, with fold increases between 
3 and 4.39,40,50 Like SSRIs, tramadol is hypothesized to 
delay ejaculation by serotonin reuptake inhibition, although 
antinociceptive and anesthetic-like effects could contribute.86 

Genetic research resulted in leads for involved serotonergic 
targets. SNPs in the 5-HTTLPR have been much studied for 
its role in LPE. As described in the results, some SNPs in the 
serotonin transporter gene have been found to be significantly 
different between cases and controls,65,71,72 suggesting 5-
HTTLPR to be a possible target in the pathophysiology of 
LPE. The mechanism for these SNPs (rs25531 and rs4795541) 
suggests downregulation of the serotonin transporter, which 
fits the hypothesis on decreased synaptic levels of 5-HT in 
patients with LPE.65,71 Yet, mixed results among studies have 
been found in term of these SNPs. Therefore, 5-HTTLPR 
could not be identified as a convincing contributor to LPE, 
but it remained suspected. 

Pre- and postsynaptic serotonergic receptors have been 
studied to a lesser extent.69,74,75,80,81 Three receptors were 
studied on several SNPs, with only 5-HT1A and 5-HT2C 
receptors being significantly different between patients with 
LPE and controls.74,75,80 5-HT1A receptors are suggested to 
be downregulated in G carriers of the rs6295 polymorphism, 
in contrast to 5-HT2C receptors that could be upregulated 
in rs518147 C and rs3813929 T carriers.74,87 A disbalance 
in 5-HT1A/5-HT2C receptors as a cause for LPE has been 
suggested.84 Since only few pre- and postsynaptic serotonin 
receptors have been studied on limited SNPs, a role for pre-
and postsynaptic serotonin receptors in contribution to LPE 
could not be ruled out. 

Nitric oxide synthase 
Mixed results were found in IELT delay among studies using 
phosphodiesterase 5 (PDE5) inhibitors. Nearly all studies 
revealed clinically relevant fold increases. Several theories 
for their efficacy in LPE have been suggested—for example, 
inhibition of central nitric oxide/cyclic guanosine monophos-
phate transduction next to peripheral inhibition.88,89 Central 
inhibition could reduce the sympathetic tonus and therefore 
delay ejaculation, which is mainly driven sympathetically.90 

Since paroxetine also has blocking properties for nitric oxide 
synthase (NOS), this theory could support the superiority 
of paroxetine in LPE treatment.85 Yet, the success of PDE5 
inhibitors in LPE is not elucidated. According to the Euro-
pean Association of Urology 2023 guidelines, PDE5 inhibitors 
have supported the therapeutic role in PE with inconclusive 
results.91 One randomized clinical trial compared a PDE5 
inhibitor, sildenafil, with placebo.92 Sildenafil did not delay 
ejaculation but enabled those with PE to have sexual inter-
course after they ejaculated. Sildenafil reduced the refractory 
time to achieve a second erection.92 It is plausible that PDE5 
inhibitors are used mainly because of this effect to satisfy one’s 
partner, and efficacy in studies is biased because of this reason. 
The European Association of Urology 2023 guidelines recom-
mend the use of PDE5 inhibitors, especially when combined 
with an SSRI. However, based on the results in this review, 
PDE5/NOS is seen as a potential target in the pathophysiology

D
ow

nloaded from
 https://academ

ic.oup.com
/sm

r/advance-article/doi/10.1093/sxm
rev/qeae048/7717697 by guest on 24 July 2024



10 Sexual Medicine Reviews, 2024, Vol 00, Issue 00

of LPE—especially because, to our knowledge, genetic studies 
regarding NOS in LPE have not yet been conducted. 

Noradrenergic targets 
Involvement of noradrenergic targets can play a role in the 
treatment of LPE. Relatively successful agents such as parox-
etine, fluoxetine, clomipramine, and tramadol have weak 
noradrenergic reuptake actions.85 In contrast to these results, 
agents with comparable activity, such as duloxetine or nefa-
zodone, yielded different results, with no clinically relevant 
response.13,14 No genetic studies on noradrenergic trans-
porters or receptors were conducted. Based on results in 
this review and because ejaculation is sympathetically driven, 
noradrenergic targets such as the noradrenalin transporter or 
α-receptors cannot be ruled out as suspected targets.86,93 

Dopaminergic targets 
Modafinil and sertraline are agents that act as weak dopamine 
reuptake inhibitors.85 Inconsistency in results was observed 
when studies focused on ejaculation delay by dopamine 
reuptake inhibitors.14,36,41,48,51,53,55,59 The DAT1 gene was 
investigated in 2 genetic studies.76,79 VNTR on the DAT1 
gene was associated with LPE in 1 study.79 The 10-repeat 
allele was associated with upregulation of the dopamine 
transporter; however, a clear hypothesis for the involvement 
of dopamine in LPE has not been postulated yet.76 The DAT1 
gene should be further investigated. 

Other targets 
One GWAS was included in this review.70 However, this study 
did not find any genetic loci significantly associated with LPE 
(P < 5.00e-08), and some targets (LACTBL1, HCG27;HLA-
C, TNFSF8;TNC, FAM53B) were suggestively significant 
(P < 5.00e-06).70 Despite these results, a role on these targets 
cannot be explained by the current hypotheses of LPE. These 
targets have to be taken in account, although a lack of further 
evidence exists for these targets. We can exclude several targets 
based on pharmacotherapy studies without any clinically 
relevant fold increases. Therefore, targets that are less likely 
to contribute to LPE are oxytocin (targeted by epelsiban 
and cligosiban), H1 receptors (targeted by clomipramine, 
citalopram, and mirtazapine), -receptors (targeted by 
fluoxetine and fluvoxamine), μ-receptor (tramadol), and a2δ 
subunits of voltage-sensitive calcium channels (targeted by 
pregabalin).37,38,46,47,49,53,61,62 Finally, 6 SNPs in the THP2 
gene were investigated with nonsignificant results.73 Although 
LPE is probably a disorder with multiple targets/pathways 
involved, we will not focus on these targets in further genetic 
studies. 

Pharmacokinetic influences 
Major factors influencing a successful delay of ejaculation 
seemed to be dosing and duration of therapy. On-demand 
administration of paroxetine and other SSRIs was less 
effective than daily dosing.36,37,94 Furthermore, we noticed 
that some trials with a short treatment duration, <4 weeks, 
showed smaller fold increases.13,16,38,44,49,51,62 

Limitations 
Current review 
This review has some limitations. First, some studies used 
factors based on geometric means while others used those 
based on arithmetic means. Comparing these 2 types of fold 

increases may lead to overestimation of effects in favor of 
studies using an arithmetic mean.33 

Included studies 
Several difficulties of pharmacotherapy studies were noticed. 

First, in 8 studies, fold factor increases were not repro-
ducible.14,40,41,53,54,60-62 Data on these studies were requested 
but not provided. Some genetic studies were nonreproducible 
in statistical results.66,67,73,78 Furthermore, essential data for 
statistical analysis were not always provided (Table 2).72 

Second, nearly all agents from studies were metabolized by 
CYP2C19 or CYP2D6. Polymorphisms in these metabolizing 
enzymes could have led to inconsistencies among the results, 
especially since none of the studies provided data on CYP 
status. 

Third, since LPE has a relatively low prevalence, all studies 
had low numbers of cases. In general, in genetic association 
studies, small groups of inclusion can easily lead to false-
positive results. For a proper genetic association study, 
population sizes should have enough power, and results 
should ideally be repeated in another independent study 
population. None of the studies comply with these criteria. 
In addition, Wang et al raised concerns over the quality of 
the GWAS.70 This study was probably underpowered since 
the LPE prevalence was chosen uncommonly high (25.8%). 
Signs of underpowering were also visible by deflation in 
the quantile-quantile plot.95 If necessary, sample sizes could 
be increased by using international/multicenter studies. In 
addition, this study did not comply by conducting all essential 
steps for a proper GWAS.96 

Fourth, genetic studies for 5-HTTLPR genotyping may 
be confounded by laboratory errors, leading to a shift in 
homozygote frequencies for the short arm of the 5-HTTLPR 
transporter. At least 3 studies were suspected for the afore-
mentioned error.65,71,82,97-99 

Fifth, at least 4 studies from Safarinejad et al were retracted 
due to inappropriate statistical analyses; none were included 
in this review. However, 2 nonretracted articles from these 
authors were included. Concerns about validity of results were 
published before this review.100 

Sixth, in 5 of 10 genetic studies, control groups were not in 
HWE, indicating problems in the analyzed data set.65,75,80-82 

Seventh, Roaiah et al reported hetero- and homozygote 
genotypes in the rs6318 polymorphism.81 Since rs6318 is 
an SNP located on the X chromosome, genotypes in a male 
population could consist of only hemizygous genotypes. As a 
consequence, results and analysis in this study are incorrect.81 

Finally, genetic studies have used different primers for geno-
typing similar SNPs. By not using a universal standardized 
method in the polymerase chain reaction, genotyping errors 
could occur.97 To overcome major limitations, standardizing 
LPE research study methods are recommended in terms of 
setting the indication of patients, measuring IELTs, using 
universal outcome measures in pharmacotherapy studies, and 
using standardized methods in genotype association stud-
ies.33,97,101 

Conclusion 
Performance of this scoping review led to the selection of the 
highest-quality studies on genetic and pharmacotherapeutic 
LPE research. The 5-HTTLPR, all pre- and postsynaptic 5-
HT receptors, and NOS have been identified as suspected
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targets in the pathophysiology of LPE. These targets should 
be investigated in future GWASs. 
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