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Abstract

Background: Paroxetine is one of the selective serotonin reuptake inhibitors (SSRIs) used in the treatment of
premature ejaculation (PE). However, this use is not approved in many countries. The purpose of this systematic
review and meta-analysis is to review the efficacy and safety of paroxetine for PE patients.

Methods: We searched relevant randomized, controlled trials through May 2018, using PubMed, Embase and
Cochrane Central Register. The main endpoint included intra-vaginal ejaculatory latency time (IELT) and side effects
in the treatment of PE. Cochrane Collaboration’s Revman software, version 5.3, was used for statistical analysis.

Results: Out of 493 unique articles, a total of 19 randomized, controlled trials (RCTs) were reviewed. Quite a
few RCTs were considered to have unclear risk of bias because of limited information. Pooled outcomes
suggested that paroxetine was more effective than placebo, fluoxetine and escitalopram at increasing IELT (all
p < 0.05). However, there existed a high level of heterogeneity in the paroxetine vs. fluoxetine groups and the
paroxetine vs. placebo groups. Comparing paroxetine with tramadol, sertraline, phosphodiesterase 5 inhibitors
(PDE5Is), local lidocaine gel, behaviour therapy or dapoxetine, we found that the increase in IELT was not
statistically significant between groups. Paroxetine combined with tadalafil or behaviour therapy was more
efficacious than paroxetine alone (all p < 0.05). Although the side effects in the combination group were more
common than in the paroxetine alone group, the most common adverse events, such as nausea, muscle
soreness, palpitation and flushing, were mild and tolerable. The main limitations of this systematic review and
meta-analysis were the different definitions of PE and short follow-up times.

Conclusions: According to this systematic review and meta-analysis, paroxetine provided better efficacy than
placebo, fluoxetine and escitalopram in the treatment of PE, with well-tolerated side effects. The combination
group had better efficacy than the paroxetine alone group.

Trial registration: This review was reported in agreement with the PRISMA statement and was registered on
PROSPERO 2018CRD42018097014.
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Background
Premature ejaculation (PE) is recognized as one of the most
common diseases of sexual dysfunction, affecting approxi-
mately 20–30% of men [1]. It has been proved that PE can
influence the quality of intercourse, resulting in distress and
anxiety and even impacting the relationships between part-
ners [2]. While the aetiology of PE remains controversial,it
is increasingly becoming recognized that [3–5] psycho-
logical problems, somatic disorders and/or neurobiological
disturbances, and polymorphisms of the serotonin trans-
porter or its promoters frequently co-occur in the same in-
dividual. However, other potential aetiologic factors [6–10],
including depression,erectile dysfunction,metabolic syndro-
me,chronic prostatitis and thyroid dysfunction, have been
definitely established as causative in PE.
According to the new International Society for Sexual

Medicine (ISSM) guidelines [11], PE is defined as “ejacula-
tion that always occurs after less than 1 minute of vaginal
penetration from the first sexual experience (lifelong PE),
or a clinically significant and bothersome reduction in la-
tency time, often ≤3 minutes (acquired PE),and the inabil-
ity to delay ejaculation on all or nearly all vaginal
penetrations,and negative personal consequences, such as
distress, frustration and/or the avoidance of sexual intim-
acy.” Therefore, we use intravaginal ejaculatory latency
time (IELT) to evaluate the endpoint of PE.
Over the past few decades, many feasible therapies have

been explored by andrologists, such as selective serotonin
reuptake inhibitors (SSRIs), topical anaesthetics, tricyclic
antidepressants, PDE5Is, α-receptor blockers and surgery.
Although, many of them have been reported to be useful
for PE with well-tolerated side effects, none of them has
been approved by the FDA (Food and Drug Administra-
tion) except for dapoxetine. Paroxetine is one of the SSRIs,
which increase the amount of 5-hydroxytryptamine
(5-HT) in postsynaptic membrane receptors and thus
delay ejaculation. Although it is not approved by the FDA,
it has the advantage of lower dropouts and cost, with al-
most identical effects to dapoxetine [12, 13]. Recently,
there have been numerous high-quality randomized, con-
trolled trials (RCTs) comparing paroxetine with other
therapeutic options for the treatment of PE. To our know-
ledge, this study is the first meta-analysis to report on the
efficacy and safety of paroxetine in the treatment of PE.
The purpose of this systematic review and meta-analysis is
to review the efficacy and safety of paroxetine for PE
patients.

Methods
Inclusion and exclusion criteria
The study inclusion criteria were diagnosis of PE but not
erectile dysfunction, a stable relationship with the same
sexual partner, and RCTs comparing paroxetine with
other medical therapies for PE.

The study exclusion criteria were diabetes, hepatic or renal
impairments, urogenital diseases, patients with ejaculation
dysfunction, quasi-randomized trials, non-randomized trials,
observational studies, case reports, and abstracts and letters.

Literature search and data sources
We used subject terms (MeSH) including “premature
ejaculation” and “paroxetine” with their free words to
search for relevant clinical trials through May 2018 in
PubMed, Embase and Cochrane Central Register. The
complete search used for PubMed was (premature ejacula-
tion [MeSH terms] OR premature ejaculation [Text word])
AND (paroxetine [MeSH terms] OR paroxetine [Text
word]). The primary research process was to find the whole
articles that were relevant to paroxetine and other drugs for
PE. Then, the eligible RCT articles were collected based on
our criteria. All of the processes were independently com-
pleted by two authors. Consensus was reached by discus-
sion if there was any disagreement. We tried our best to
contact the corresponding authors if data were missing.

Data extraction
One reviewer read the articles and compiled notes of the
authors, date of publication, drugs and dosage, number of
participants, clinical effects, side effects and PE types. All
numerical data were then checked by the other reviewer.

Quality assessment and statistical analysis
According to the Cochrane risk of bias tool [14] (including
bias of selection, performance, detection, attrition, reporting,
and other), we could define each item as low risk or unclear
or high risk, finally devising a risk of bias summary graph.
Two reviewers complete the quality assessment of each
study. We used Review Manager software, version 5.3
(Cochrane Collaboration, Oxford, United Kingdom), to ana-
lyse dichotomous and continuous data on side effects and
IELT, respectively. A fixed or the random effect model was
applied for meta-analysis according to the value of hetero-
geneity, which was assessed by the Mantel-Haenszel
chi-square test and I2 statistic. If the p value was< 0.1 and
I2 > 50%, it was suggested that the heterogeneity was un-
acceptable, and sensitivity analysis should be performed. We
used the mean difference (MD) to compare the IELT and
relative risk (RR) to compare side effects between the differ-
ent groups. Funnel plots were used to assess the publication
bias if more than 10 RCTs were included in a comparison.
A p value less than 0.05 was considered to indicate statistical
significance. The confidence interval was established at 95%.

Results
Description of studies
Search results and reporting quality
After searching the 3 databases, a total of 512 relevant ar-
ticles were retrieved. According to the titles and abstracts
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of publications, 492 records were excluded because of re-
peats, irrelevance or not being RCTs. The remaining 20
full-text articles were uploaded and assessed for eligibility,
and 19 of 20 met our criteria. Thus, 19 RCTs were in-
cluded for systematic review and meta-analysis. Table 1
shows their characteristics, and Fig. 1 summarizes the in-
clusion process. Comparators included placebo, dapoxe-
tine, tramadol, sertraline, PDE5Is, fluoxetine, behaviour
therapy, local lidocaine gel, duloxetine, escitalopram, and
combined therapy. The majority of the included RCTs
were 4–12 weeks in duration. Only Wang’s and Moudi’s
trials lasted for 6 months [15, 16]. All of the articles re-
ported similar outcomes involving IELT. Other diffused
distribution outcomes included sexual satisfaction score,
side effects, premature ejaculation diagnostic tool (PEDT),
International Index of Erectile Function (IIEF), premature
ejaculation profile (PEP), Arabic Index of Premature
Ejaculation (AIPE), libido and frequency of intercourse,
which rendered pooled meta-analysis difficult. The only
method that we could use was to depict these outcomes.
If study data were missing, we attempted to contact the
corresponding authors.
Cochrane’s risk of bias tool was used to assess the

quality of the articles on the basis of random sequence
generation, allocation concealment, blinding of partici-
pants and personnel, blinding of outcomes assessment,
incomplete outcome data, selective report and other
biases. Then, a risk of bias summary graph was success-
fully generated, as Fig. 2 shows. We can see that a large
number of RCTs were considered to have an unclear risk
of bias because of a lack of adequate information from
the articles. Gameel’s and Abu’s trails were considered at
high risk of performance bias due to single blinding.
One RCT was considered at high risk of attrition due to
incomplete outcome data: there were 1.67, 18.33 and
36.67% of patients in the sildenafil, paroxetine and
squeeze therapy groups, respectively, who withdrew
from the trial due to little efficacy or side effects [15].

Efficacy
Paroxetine vs. placebo: A total of 7 RCTs met the condition
[17–23]. Two RCTs lacked relevant standard deviations
[21, 23]. The quality of these articles were described,but
they were not included in the meta-analysis. Thus,based on
5 pooled RCTs [17–20, 22], the men treated with paroxe-
tine 20mg for 4–12weeks had significantly increased IELT
compared with placebo (p = 0.01). The MD in IELT was
2.96, in favour of paroxetine [(random effect) 95% confi-
dence interval [Cl], 0.63 to 5.29; p = 0.01] (Fig. 3).
Meta-analysis of these studies showed a high level of het-
erogeneity, which might have arisen from the difference in
types of PE and treatment periods (Fig. 3). Seven RCTs
favoured of paroxetine. One RCT [17] showed PEP changes
from the baseline significantly greater than placebo, and

two RCTs [18, 20] showed that the change in satisfaction
score from baseline was more significant. One RCT re-
ported that paroxetine had a significantly stronger
ejaculation-delaying effect than placebo (p < 0.05), and it
decreased PEDT significantly more than placebo without
any side effects [21]. Safarinejad et al. [22] reported that
paroxetine had better ability to delay ejaculation than pla-
cebo at the end of 12 weeks of treatment. Not only was
IELT increased from 31 and 34 to 370 and 55, respectively,
with paroxetine (p < 0.05) and placebo (p > 0.05), but the
mean number of coitus episodes and IIEF value improved
significantly in the paroxetine group (p < 0.05). A similar
finding was reported by Abu et al. [23]. The IELT signifi-
cantly improved from 38.66 to 173.86 in the paroxetine
group, while the placebo group showed almost no change.
The mean satisfaction score and PEDT in the paroxetine
group improved more significant than with placebo. There-
fore, paroxetine could have a significantly stronger
ejaculation-delaying effect than placebo.
Where reported, side effects related to paroxetine in-

cluded: headache, fatigue, nausea, dizziness, sleep distur-
bances, yawning, dry mouth, sweating, and constipation.
The pooled relative risk of 3 RCTs [17, 22, 24] was 1.23 [RR
(random effect) 95% Cl, 0.38 to 4.04; p = 0.73], which indi-
cated no difference between the paroxetine and placebo
groups in terms of adverse events (Fig. 4). Our pooled esti-
mate showed significant heterogeneity (I2 = 65%), which
might have arisen from the treatment period, dosage and
inclusion criteria. Four RCTs [18–21] that followed up for
3–10weeks showed no serious treatment-related side ef-
fects detected for paroxetine or placebo.
Paroxetine vs. tramadol: Three RCTs [17, 20, 25] pro-

vided evidence that suggested that the difference in IELT
was not significant between the two groups [MD, 0.81;
95% [Cl], − 2.40 to 4.03; p = 0.62] (Fig. 3). One of 3 [17]
reported that on-demand tramadol more significantly
improved PEP than paroxetine at 4 weeks. Another RCT
reported that there was no difference in terms of sexual
satisfaction score after one month of on-demand treat-
ment [20]. In addition, Alghobary et al. [25] compared
the efficacy of daily paroxetine and on-demand trama-
dol, paroxetine and tramadol increased IELT after 6
weeks by 11- and 7-fold, respectively. After 12 weeks,
the tramadol group decreased IELT to fivefold, while the
paroxetine group increased IELT to 22-fold. The ten-
dency of the Arabic Index of PE (AIPE) was consistent
with IELT in the two groups. Paroxetine increased libido
significantly more than tramadol at 12 weeks. Therefore,
a longer treatment time should be used to explore the
efficacy and safety of tramadol and paroxetine.
Side effects related to tramadol were sleep disturb-

ance, dry mouth, vomiting and nausea, dizziness, fa-
tigue, sweating, constipation and headache, which
were similar with paroxetine (p = 0.96) [RR, 1.04; 95%
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Table 1 Characteristics of included stuides

RCT, year, dose, duration Treatment (numbers) Outcomes Adverse events IELT (SD) PE definition

Gammel et al. [20] 2013 20
mg 4 weeks Sunay et al. [21]
2011 20 mg 4 weeks
Safarinejad et al. [22] 2006
20 mg 12 weeks

on-demand tramadol 50
mg/d (29), sildenafil 50 mg/
d (30), paroxetine 20 mg/d
(28), local lidocaine gel (30),
placebo (27) daily
paroxetine 20 mg/d (30),
acupuncture (30), placebo
(30), daily dapoxetine 60
mg/d (104), paroxetine 20
mg/d (105), placebo (100),
daily dapoxetine 60 mg/d
(104), paroxetine 20 mg/d
(105), placebo (100)

IELT, sexual satisfaction
scores IELT, PEDT IELT,
IIEF, weekly
intercourse episodes
IELT, IIEF, weekly
intercourse episodes

all adverse
events were
tolerable no
side effects
were observed
well tolerated

5.85 (1.98), 3.8
(1.15), 3.1 (1.08),
2.97 (1.85), 1.35
(0.54) 1.17, 1.17,
0.42 2.98, 6.17,
0.92

IELT < 2min in > 70% of
sexual intercourse episodes
IELTs of < 2 min in > 70% of
coital attempts IELT < 2 min
that occurred in > 90% of
episodes of sexual inter
course

Gong et al. [18] 2011 20 mg
4 weeks Ozcan et al. [33]
2015 20 mg 1month

daily paroxetine 20mg/d
(40), placebo (40) daily
duloxetine 40mg/d(40),
daily paroxetine 20mg/d
(40)

IELT, sexual satisfaction
scores IELT, IIEF, PEP

well tolerated
well tolerated

5.75 (1.24), 1.06
(0.28) 2.09
(0.12), 2.14
(0.15)

DSM-IV-TR lifelong PE

Abdel-Hamid et al. [24] 2001
20 mg 4 weeks

on-demand clomipramine
25 mg, on-demand sertraline
50 mg, on-demand paroxe-
tine 20mg, on-demand sil-
denafil 50 mg and the
pause-squeeze technique

IELT, sexual satisfaction
scores

mild to
moderate

4, 3, 4, 15, 3 IELT ≤2 min

Abu et al. [23] 2018 30 mg
6 weeks

on-demand sildenafil 50
mg/d combined with
dapoxetine 50 mg/d (30),
sildenafil 50 mg/d (30),
paroxetine 30 mg/d (30),
dapoxetine 30 mg/d (30),
placebo (30)

IELT, PEDT, sexual
satisfaction

well tolerated 4.43, 2.93, 2.90,
2.86, 0.69

IELT ≤1 min

Otunctemur et al. [27] 2014
20 mg 4 weeks

daily fluoxetine 20mg/d
(20), sertraline 50mg/d (20),
paroxetine 20 mg/d (20),
healthy control (40)

IELT not mentioned 2.5 (0.69), 3.09
(1.15), 3.70
(0.86)

IELT < 1min

KIrecci et al. [29] 2014 20 mg
4 weeks a

daily sertraline 50 mg/d (8),
paroxetine 20 mg/d (8),
healthy control (11)

IELT, IIEF not mentioned 1.89 (0.51), 1.92
(0.49)

IELT < 1min, primary PE

Kirecci et al. [28] 2014 20 mg
4 weeks b

daily sertraline 50 mg/d (20),
paroxetine 20 mg/d (20),
fluoxetine 20 mg/d (20)

IELT, IIEF tolerated 1.71 (0.98), 1.78
(0.62), 1.55
(0.64)

lifelong PE (IELT of < 1 min)

Wang et al. [15] 2007 20 mg
6months

on-demand sildenafil 50
mg/d (59), paroxetine 20
mg/d (649), squeeze
technique (38)

IELT, PE grade,
intercourse satisfaction
score, frequency of
intercourse

well tolerated 6.21 (1.86), 4.93
(1.36), 2.62
(0.69)

IELT < 2min, primary PE

Alghobary et al. [25] 2010
20 mg 6 weeks

on-demand tramadol 50
mg/d (17), daily paroxetine
20 mg/d (18)

IELT, AIPE, libido,
erection

well tolerated 3.00,3.84 DSM-IV-TR, lifelong PE

Polat et al. [26] 2015 20mg
1month

daily paroxetine 20mg/d
(50), on-demand tadalafil 20
mg (50), on-demand parox-
etine 20 mg combined tada-
lafil 20 mg (50)

IELT, IIEF well tolerated 1.96 (1.12), 1.84
(0.62), 2.92
(1.00)

lifelong PE

Waldinger et al. [19] 1998
20 mg 6 weeks

placebo (9), fluvoxamine 100
mg/d (10), fluoxetine 20mg/
d (10), paroxetine 20mg/d
(11), sertraline 50mg/d (11),

IELT well tolerated 0.48 (0.41), 55
(70), 3.5 (4.18),
7.9 (19.1), 1.95
(1.45)

lifelong PE (IELT of < 1 min)

Shao et al. [32] 2008 20 mg
8 weeks

paroxetine 20 mg/d (40),
behaviour therapy (40),
paroxetine 10 mg/d
combined behaviour
therapy (40)

IELT, CIPE-5 well tolerated 4.4 (0.5), 4.2
(0.4), 4.8 (0.5)

not mentioned
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[Cl] 0.18 to 5.89] (Fig. 4). All of the articles showed
that paroxetine and tramadol have well-tolerated side
effects [17, 20, 25].
Paroxetine vs. PDE5Is: Five RCTs compared the safety and

efficacy of paroxetine with those of tramadol [15, 20, 23, 24,
26]. Because 2 RCTs lacked relevant standard deviations [23,
24],3 other pooled RCTs [15, 20, 26] showed that paroxetine
had similar effects to PDE5Is,with between-group difference

in IELT of − 0.59 [95% [Cl], − 1.45 to 0.26;p= 0.17]. While
there was a high level of heterogeneity (I2 = 88%) (Fig. 3),
which may come from the difference type of PE and treat-
ment period. One RCT [20] showed that the on-demand sil-
denafil group has better sexual satisfaction scores than the
daily paroxetine group. Wang et al. [15] reported that 1.7
and 18.3% of patients withdrew from the study in the silden-
afil and paroxetine groups, respectively, after 6months. One

Table 1 Characteristics of included stuides (Continued)

RCT, year, dose, duration Treatment (numbers) Outcomes Adverse events IELT (SD) PE definition

Moudi et al. [16] 2016 10 mg
6months Zhang et al. [30]
2012 20 mg 12 weeks
Hamidi-Madani et al. [17]
2018 20 mg 12 weeks Arafa
et al. [31] 2007 20mg 4
weeks

paroxetine 10 mg/d (50),
paroxetine 10 mg/d
combined tadalafil 10
mg/d (50) behaviour
therapy (22), paroxetine
20 mg/d (32), paroxetine
30 mg/d (32), daily
sertraline 50 mg/d (28),
daily sertraline 100 mg/d
(30) on-demand tramadol
50 mg/d (48), paroxetine
20 mg/d (46), placebo
(32) daily fluoxetine 20
mg/d (33), escitalopram
10 mg/d (37), paroxetine
20 mg/d (30)

IELT, IIEF IELT, sexual
satisfaction IELT, PEP
AIPE, IELT

well tolerated
well tolerated
well tolerated,
well tolerated,

4.8 (1), 5.3
(2)—— 2.29
(1.29), 1.52
(1.23), 1.30
(0.92) 2.4 (0.4),
2.5 (0.3), 2.7
(0.2)

lifelong PE (IELT of < 1.5
min) not mentioned lifelong
PE (IELT of < 1 min) IELT ≤2
min

RCT randomized, controlled trial, IELT intravaginal ejaculatory latency time, PEP premature ejaculation profile, IIEF international index of erectile function, AIPE
Arabic index of premature ejaculation, CIPE-5 Chinese index of premature ejaculation, PEDT premature ejaculation diagnostic tool, PE premature ejaculation, SD
standard deviation, DSM-IV Diagnostic and Statistical Manual of Mental Disorders, fourth edition

Records identified by  

database searching

N=512

Records screened title 

and/or abstract

N=512

Additional records identified 

through other sources

N=0

Full-text articles 

assessed for eligibility

N=20

Full-text articles excluded

with reasons n=1

Not compare paroxetine with

Other drugs

Records excluded

N=492

dulplicates

Not relevant intervention

Not RCT

RCT studies included

N=19

Fig. 1 Flow diagram of the study selection process. RCT = randomized controlled trail
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RCT [23] reported that there was no significant difference in
PEDT or satisfaction score after 6 weeks of treatment be-
tween the two groups.
The relative risk of side effects between two groups

pooled from 3 RCTs [24, 26] was 1.14 [RR (random ef-
fect) 95% Cl, 0.76 to 1.73; p = 0.52], as shown in Fig. 4.
According to 5 RCTs, all side effects were well tolerated.
One RCT showed that sleep disturbances, dry mouth,
nausea, dizziness, fatigue, vomiting, sweating, headache,
flushing, hypotension and nasal congestion were re-
ported with paroxetine and sildenafil [20]. One RCT
[23] reported that the most adverse effect in the paroxe-
tine group was sleep disturbance, and in the sildenafil
group, it was headache.
Paroxetine vs. dapoxetine: The IELT with treatment

using paroxetine and dapoxetine increased from 38 and
31 to 37 and 179, respectively, at the end of 12 weeks in
one RCT [22]. Sexual satisfaction was also significantly
higher with paroxetine than with dapoxetine (p = 0.04).
According to analysis of variance with multiple compari-
sons, treatment with paroxetine caused a greater increase
in mean weekly intercourse frequency than dapoxetine.
Abu et al. [23] reported that paroxetine resulted in higher
satisfaction scores and IELT than dapoxetine, although the
difference was not statistically significant.
A single RCT [22] showed that there were significantly

more side effects in the paroxetine group than in the
dapoxetine group [RR, 2.50; 95% Cl, 1.16 to 5.38].
Drug-related side effects with dapoxetine included head-
ache (6.6%), fatigue (10%), nausea (26.6%), dizziness
(10%), sleep disturbances (13.3%) and yawing (16.7%)
[23]. A forest plot is presented in Fig. 4.
Paroxetine vs. sertraline: Six studies [19, 24, 27–30] in-

vestigated IELT and the side effects with paroxetine vs.
sertraline. In 4 pooled RCTs [19, 27–29], treatment with
paroxetine was more effective than sertraline, but the
difference was not statistically significant [MD, 0.19; 95%
Cl, − 0.14 to 0.52; p = 0.26] (Fig. 3). There was no

evidence of statistical heterogeneity between the groups
as assessed by the χ2 test (χ2 = 3.39; I2 = 12%; p = 0.34)
(Fig. 3). One RCT reported that paroxetine had greater
efficacy than sertraline [24], while Zhang et al. [30]
showed that there was no difference between the two
groups in terms of IELT and sexual satisfaction score.
The relative risk of side effects between the two groups
pooled from 2 RCTs [24, 30] was 1.01 [RR (random ef-
fect)95% Cl, 0.44 to 2.33; p = 0.98], as shown in Fig. 4.
All side effects were tolerable.
Paroxetine vs. fluoxetine: The between-group difference

in IELT at 4–6 weeks, based on 4 RCTs [19, 27, 28, 31]
comparing daily paroxetine with fluoxetine, was 0.54 in
favour of paroxetine [95% Cl, 0.07 to 1.02; p = 0.02] (Fig.
3). The AIEF between groups was not significantly differ-
ent [31]. The drug-related side effects were tolerable.
Paroxetine vs. behaviour therapy: Evidence from two

RCTs [15, 32] suggested that the difference in IELT was
not significant between the two groups [MD, 1.25; 95%
[Cl], − 0.82 to 3.31;p = 0.24] (Fig. 3). One of 2 reported
that paroxetine daily improved IELT and the ability to
control ejaculation more effectively than behaviour ther-
apy, but it improved sexual satisfaction less [32]. Wang
et al. reported that 18.3 and 36.7% of patients in the par-
oxetine and behaviour therapy groups, respectively,
withdrew from the study due to lack of efficacy or ad-
verse effects [15]. The rates of occurrence of side effects
were 24.4 and 1.6% in the paroxetine and behaviour
therapy groups [15, 30, 32], respectively. No significant
differences were observed between the two groups [RR,
8.66; 95% Cl, 0.83 to 90.11; p = 0.07] [15, 30, 32] (Fig. 4).
Paroxetine vs. local lidocaine gel: A single RCT [20]

reported that paroxetine-treated patients had a longer
IELT, of 3.25 min than had those treated with lidocaine
gel [MD, 0.13; 95% [Cl], − 0.58 to 0.84,p = 0.72] (Fig. 3),
and paroxetine was associated with better sexual satis-
faction scores than the local anaesthetic of 3.25 and 2.97
points, respectively. The most common side effects were

Fig. 2 Overall quality assessment for the selected articles
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Fig. 3 Forest plot of IELT between paroxetine and other drugs. Cl,confidence interval;IELT, intra-vaginal ejaculatory latency time; PDE-5,
phosphodiesterase-5 inhibitor; SD, standard deviation
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penile anaesthesia and headache in the lidocaine and
paroxetine groups, respectively.
Paroxetine vs. duloxetine: A single RCT [33] pro-

vided evidence suggesting that the difference in IELT
was not significant between the two groups at 1
month of treatment [MD, 0.05; 95% [Cl], − 0.01 to
0.11;p = 0.1] (Fig. 3). Drug-related side effects included
yawning and somnolence (25%), nausea (25%) and

asthenia (10%) in the paroxetine group and nausea
(25%), headache (12.5%), dry mouth (2.5%), constipa-
tion (5%) and dizziness (7.5%) in the duloxetine
group.
Paroxetine vs. escitalopram: Only one RCT [31] com-

pared IELT and adverse events between paroxetine and
escitalopram groups. Treatment with paroxetine was
found to be significantly more effective based on IELT

Fig. 4 Pooled estimate of side effects of paroxetine vs. other medical therapy
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than escitalopram [MD, 0.2; 95% [Cl], 0.08 to 0.32;p =
0.001] (Fig. 3). Both drugs were generally well tolerated.
Paroxetine combined with tadalafil vs. paroxetine: The

between-group difference in IELT, based on 2 RCTs [16,
26] comparing daily paroxetine alone with paroxetine
combined with tadalafil, was − 0.79 in favour of the latter
[95% Cl, − 1.23 to − 0.35;p = 0.0004] (Fig. 5), while there
was no significant difference in side effects [RR, 0.80;
95% [Cl], 0.34 to 1.88; p = 0.6] [16, 26] (Fig. 4).
Paroxetine combined with behaviour therapy vs. paroxe-

tine: A single RCT [32] reported that patients treated with
paroxetine combined with behaviour therapy had a signifi-
cantly longer IELT than had those treated with paroxetine
alone [MD, − 0.40; 95% [Cl], − 0.62 to − 0.18;p = 0.0003]
(Fig. 5). The rates of occurrence of side effects were 10.0
and 40% in the paroxetine and combined groups, respect-
ively, but all side effects, including dizziness, dry mouth,
sleep disturbances and fatigue, were tolerable.

Discussion
This meta-analysis, including 19 RCTs comparing the effi-
cacy and safety of paroxetine with other drugs for PE,
showed that, compared with placebo, fluoxetine and esci-
talopram, paroxetine could improve IELT significantly
with tolerable side effects. However, when comparing par-
oxetine with tramadol, sertraline, PDE5Is, local lidocaine
gel, behaviour therapy or dapoxetine, we found that the
increase in IELT was not statistically significant. Further-
more, paroxetine combined with tadalafil or behaviour
therapy was more efficacious than paroxetine alone (all p
< 0.05). According to published articles from 1998 to
2018, the definition of PE has changed greatly, and the
main outcomes only include IELT. Other diffused distri-
bution outcomes included sexual satisfaction score, side
effects, PEDT, IIEF, PEP, AIPE, libido and frequency of
intercourse, causing difficulty in pooling for meta-analysis.
Based on the new ISSM guidelines [11], PE is more than

only a short time to ejaculation, and the ability to control
ejaculation and personal emotions have been identified as
important factors. Therefore, it is not convincing to us to
compare IELT only between different drugs in the treat-
ment of PE. Analysing the diffused distribution outcomes,
some RCTs reported that paroxetine was associated with
better sexual satisfaction than placebo, dapoxetine and
lidocaine gel [18, 20, 22, 23], better PEP than placebo and
tramadol [17], a better ejaculation-delay effect than pla-
cebo and behaviour therapy [21, 22, 32], better mean
numbers of coitus episodes than placebo and dapoxetine
[22], a better PEDT and IIEF values than placebo and bet-
ter libido and AIEF than tramadol [21, 23, 25]. Conversely,
evidence from other RCTs showed that there was no sig-
nificant difference in sexual satisfaction between paroxe-
tine and tramadol or dapoxetine [20, 23], no difference in
PEDT between paroxetine and PDE5Is [23], and no differ-
ence in AIEF between paroxetine and fluoxetine [31]. The
possible reasons for these results include the different
types of PE and treatment periods.
The ejaculation reflex mainly includes two pathways:

peripheral and central. First, during intercourse, the
glans of the penis is stimulated, triggering the pudendal
sensory nerves; the signal is then transferred to the
spinal cord. After the spinal cord receives the signal, the
sensory information is converted into secretory and
motor signal output, which induces contraction of the
epididymis, vas deferens, seminal vesicles, prostate and
bladder neck, in turn rhythmically leading to ejaculation
through the distal urethra [34]. The ejaculation reflex is
also associated with serotonin and dopamine in the cen-
tral nervous system. The most researched neurotrans-
mitter is 5-HT. Some subtypes (5-HT1a) reduce
ejaculatory latency, and other subtypes (5-HT1b,
5-HT2c) prolong ejaculatory latency [35–37]. Paroxetine
is one of the SSRIs that increases the amounts of 5-HT
in postsynaptic membrane receptors and thus delays

Fig. 5 Pooled estimate of IELT of paroxetine vs. combined therapy
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ejaculation. Although not approved by the FDA, com-
pared with the dapoxetine, it has the advantage of lower
dropouts and cost with almost identical effects [12, 13].
According to a single RCT [22], paroxetine increased
IELT significantly more than dapoxetine (p = 0.01). Fur-
thermore, weekly intercourse frequency and satisfaction
score were also improved, and the side effects were well
tolerated [22, 23]. The difference in IELT between par-
oxetine and dapoxetine requires more RCTs to confirm.
We evaluated the heterogeneity of each comparison re-

garding the pooled results by excluding single studies se-
quentially. The results showed that the heterogeneity
remained at a high level in the paroxetine vs. placebo
group and the paroxetine vs. tramadol group, validating
the rationality of our outcomes. The reasons for this find-
ing might have arisen from the different types of PE, treat-
ment periods and sample sizes. However, in the
paroxetine vs. PDE5Is and paroxetine vs. fluoxetine
groups, when excluded Polat’s and Otunctemur’s articles,
the results showed that the heterogeneity decreased from
88 and 77% to 46 and 0%, respectively. Analysing the data
from Polat’s study, a similar IELT value following treat-
ment with paroxetine or PDE5Is might be the cause of this
situation. However, Based on data from Otunctemur’s
study, the heterogeneity might have been due to several
design differences among the studies,including patient se-
lection and limited sample sizes. With this point in mind,
we excluded their research, and the results of the sensitiv-
ity analysis showed that the between-group difference in
IELT, based on 2 RCTs [15, 20] comparing daily paroxe-
tine with PDE5Is, was − 0.98 in favour of PDE5Is [95% Cl,
− 1.55 to − 0.41; p = 0.0007]. Further, based on 3 pooled
RCTs [19, 28, 31], the patients treated with paroxetine 20
mg had significantly increased IELT, compared with fluox-
etine (p < 0.0001). The MD in IELT was 0.29 in favour of
paroxetine [(random effect) 95% [Cl], 0.15 to 0.43; p <
0.0001]. The between-group difference in side effects, after
excluding 1 RCT [24] comparing daily paroxetine with
placebo, was 2.32, indicating that paroxetine has more side
effects than placebo [RR, 2.32; 95% Cl, 1.15 to 4.68;p =
0.02]. The heterogeneity decreased from 65 to 0%. It is be-
lieved that the results from Abdel-Hamidi et al. could be-
come the basis of heterogeneity. A similar outcome was
detected (I2 67 to 0%) when excluding Zhang’s report [30],
indicating that paroxetine has more side effects than be-
haviour therapy [RR, 26.93; 95% [Cl], 3.76 to 192.88; p =
0.001], although we should be cautious about these results
because of limited pooled RCTs and the clinical hetero-
geneity of the recruited participants, along with the lack of
clarify regarding the methodological quality.
To the best of our knowledge, this study is the first

meta-analysis to report the efficacy and safety of paroxe-
tine in the treatment of PE. Therefore, it is necessary for
urologists to update these articles because paroxetine is

still not approved by the FDA. Furthermore, the inci-
dence of drug-related side effects, such as dizziness, dry
mouth, sleep disturbances and fatigue, could be pooled
and evaluated between different drugs.
There were some limitations to this meta-analysis.

First, the definition of PE is controversial. The new char-
acteristics of PE are described above [11]. While more
than 8 types of definition could be seen in 19 RCTs,
mainly IELT, some RCTs defined PE as IELT< 2min, < 1
min, and < 1.5 min, and some articles used the DSM-IV
guideline, which might have influenced the results in the
end. For example, if patient A improved primarily in
IELT from 25 s to 59 s (PE defined as IELT < 1min), and
patient B improved in IELT from 119 s to 125 s (PE de-
fined as IELT < 2min) after treatment, it indicated that
patient A had better efficacy in light of the change from
baseline. However, an increase in IELT from 25 to 59 s
(still < 1 min) was likely not clinically relevant based on
the definition of PE, and we could only compare the end
values, such as 59 and 125, regarding IELT. Therefore,
the difference between the two groups could have
caused false positives. It is recommended that subgroup
analysis be performed according to the same definition
of PE in the future. Second, the majority of the included
RCTs were 4–12 weeks in duration. Only Wang’s and
Moudi’s trials lasted 6 months [15, 16]. A longer-term
follow-up should be performed to explore the efficacy
and safety of paroxetine. Third, we searched PubMed,
Embase and Cochrane Central Register but excluded
quasi-randomized trials, non-randomized trials, observa-
tional studies, case reports, abstract and letters, which
resulted in a sample that was not large. Fourth, funnel
plots could not be used to assess publication bias be-
cause of insufficient RCT comparisons. Finally, only one
RCT compared local lidocaine, duloxetine and escitalo-
pram with paroxetine in meta-analysis, which could have
increased the likelihood of false negatives and false posi-
tives. In all, more high-quality RCTs should be per-
formed to address the efficacy and safety of these drugs
in the treatment of PE.

Conclusions
Paroxetine has the advantage of improving IELT with
well-tolerated side effects, compared with placebo,
fluoxetine and escitalopram. Although only dapoxe-
tine has been approved by the FDA, it does not
mean that dapoxetine was more effective than other
drugs. According to this meta-analysis and system-
atic review, paroxetine has good efficacy in the treat-
ment of PE.
Future RCTs should also be unified with the definition

of PE and evaluate sexual satisfaction, IIEF, PEP, PEDT,
etc. A longer-term follow-up should be performed to ex-
plore the efficacy and safety of paroxetine.
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