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The Influence of Tramadol on
Intravaginal Ejaculatory Latency Time
and Sexual Satisfaction Score in Treating
Patients With Premature Ejaculation:

A Network Meta-Analysis
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Yuanshan Cui, MD'2, Yong Zhang, MD?, and Yonggiang Wang, MD'

Abstract

This network meta-analysis aimed at assessing the influence of tramadol on the intravaginal ejaculatory latency time
(IELT) and sexual satisfaction score (SSS) in treating patients with premature ejaculation (PE). The PubMed, Embase,
Cochrane Library databases (until July 2021), and original references of the included articles was systematically retrieved.
The PRISMA checklist was followed. Finally, 14 articles including 1971 patients were included in this analysis. The results
indicated that patients who were treated with tramadol (50 mg, 62 mg, 89 mg, and 100 mg) were superior to those
treated with placebo in terms of IELT (p = .003, p < .00001, p < .00001, and p < .00001, respectively), but 25 mg
tramadol did not show a significant advantage (p = .06). Patients who were treated with tramadol (50 mg and 100 mg)
had a better efficacy than who were treated with 25 mg tramadol in the IELT (p < .00001 and p < .00001), but the
effect of 50 mg tramadol and 100 mg tramadol were not significantly different (p = .17). The tramadol group had the
better effect than the placebo group in the SSS (p < .0001). And 50 mg tramadol showed a significant improvement
compared with 20 mg paroxetine, as assessed by the IELT (p = .03) and SSS (p = .03). Safety assessments including
adverse events suggested that tramadol was well tolerated. Tramadol showed a better improvement of IELT and SSS
than placebo or paroxetine, and 50 mg tramadol may be a more reasonable therapeutic dose for patients with PE.
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Premature ejaculation (PE) is a common male sexual dys-
function with a prevalence of about 20% to 30% (Porst
et al., 2007). PE was reported to be associated with poor
satisfaction with sexual intercourse, ejaculation-related

pain, and interpersonal distress (Giuliano et al., 2008;
McMahon et al., 2011). Based on the generally accepted
classification standard, PE can be divided into lifelong
PE and acquired PE. A variety of biological and psycho-
logical factors was known to be related to the etiology of
PE (Coskuner & Ozkan, 2021).

There were many treatments for PE, including topical
medications, cream, spray, and systemic therapy. Among
them, tramadol has shown good potential in the treat-
ment of PE (Gur et al., 2016). Tramadol is an effective
synthetic opioid analgesic with central effect (McMahon,
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2015). Within 1.6-1.9 hr of oral administration, it is
almost completely absorbed and reaches the peak con-
centration (Safarinejad & Hosseini, 2006). Stimulation of
u-opioid receptor and inhibition of norepinephrine and
serotonin reuptake might be the two main reasons for tra-
madol’s delayed ejaculation (Marcou et al., 2005).
Clinically, the effect of tramadol in treating PE has been
already evaluated in several clinical trials. There was still
a lack of network meta-analysis to confirm the effect and
safety of tramadol in treating PE. We conducted the net-
work meta-analysis to explore the potential value of its
therapeutic effects.

Materials and Methods
Study Protocol

The preferred reporting items of the system review and
meta-analysis (PRISMA) was applied as guideline for
this study (Moher et al., 2010).

Trial Selection

Embase (until July 2021), PubMed (until July 2021), and
Cochrane Library Database (until July 2021) were
searched to collect clinical trials involving tramadol in
treating men with PE. The search terms were as follows:
(“tramadol”[MeSH Terms] OR “tramadol”[All Fields]
OR “tramadol s”[All Fields] OR “tramadole”’[All Fields])
AND (“premature ejaculation”’[MeSH Terms] OR
(“premature”[All Fields] AND “ejaculation”[All Fields])
OR “premature ejaculation”[All Fields]). There were no
restrictions on the language for the included articles.
References to relevant articles were also searched. Four
reviewers independently selected articles (LY, ZZ, CY,
and ZX). If the title and abstract were insufficient to
determine whether study met the inclusion criteria, the
full text needed to be read. Two reviewers (ZZ and WY)
performed data extraction, and three reviewers (LY, CY
and ZX) performed data review.

Inclusion and Exclusion Criteria

Trials met the following inclusion criteria: (a) tramadol
in treating PE was evaluated; (b) the effective data were
provided, mainly including the total number of each
group and clinical outcomes; (c) the design type was
clinical trial. The study was excluded when the follow-
ing criteria were met: not a clinical trial, such as review,
comment, letter and animal experiment; no effective
comparison; no valid data.

Quality Assessment

The Cochrane Handbook for Systematic Reviews of
Interventions 2nd Edition (Cumpston et al., 2019) was
used to access the quality of included studies. The quality
of each study was classified as one of three degrees: +:
the study was considered to have a low risk of bias, if it
met all the quality criteria; ?: the study was considered to
have a moderate risk of bias, if any item of the criteria
was met partly or remained unclear; or -: the study was
considered to have a high risk of bias, if any item of the
criteria was not met. All authors assessed the quality of
articles and agreed with the final results.

Data Extraction

The following data were collected: (a) trial design and
country; (b) name of first author and publishing year; (c)
sample size; (d) method of therapy, dosage, scheme,
duration of therapy, inclusion criteria, and whether to cal-
culate sample size; (e) intravaginal ejaculatory latency
time (IELT, starting from the time of intromission until
ejaculation) and sexual satisfaction score (SSS) (range
was 0-5; “0” = completely dissatisfied, “5” = very satis-
fied), and adverse events (AEs).

Statistical Analysis

The meta-analysis was carried out by using Rev Man
v5.4.0. The mean difference (MD) was applied to esti-
mate continuous outcomes with 95% confidence inter-
vals (CI). The odds ratio (OR) with 95% CI was applied
to estimate dichotomous outcomes. A fixed-effect model
was adopted if the result showed p > .05. Otherwise, a
random-effect model was adopted. We used Cochrane’s
Q test and I statistics to analyze the heterogeneity. p =
.05 or I = 50% reflected a significant heterogeneity, and
a random-effect model would be used. Moreover, p < .05
indicated that the difference between the experimental
group and the control group was statistically significant.
Due to insufficient data, subgroup analysis was not per-
formed in this study.

Results

Characteristics of Trials and Risk of Bias

According to the inclusion and exclusion criteria, 14
articles (Alghobary et al., 2010; Bar-Or et al., 2012;
Eassa & El-Shazly, 2013; Eid, 2011; Gameel et al.,
2013; Hamidi-Madani et al., 2018; Kaynar et al., 2012;
Khan & Rasaily, 2013; Kurkar et al., 2015; Saadat et al.,
2015; Safarinejad & Hosseini, 2006; Salem et al., 2008;
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Figure |. The flow diagram of selection process.

Ur Rehman et al., 2020; Xiong et al., 2011) including
1971 patients were used to access the effect of tramadol
in treating men with PE (Figure 1). Details of the 14 arti-
cles are presented in Table 1. The risk of bias summary
and graph are presented in Figures 2 and 3. The network
plot of the intervention comparisons for PE is shown in
Figure 4.

Efficacy

IELT
25 mg Tramadol Versus Placebo. Two articles including
a cohort of 120 men (tramadol group: 60 men; placebo

group: 60 men) contained data on the IELT. The analysis
showed an MD of 3.48 and 95% CI of —0.14 to 7.10
(p = .06), which implied that the tramadol group had no
significant difference in improving IELT compared with
the placebo group (Figure 5).

50 mg Tramadol Versus Placebo. Four articles including
a cohort of 356 men (tramadol group: 178 men; placebo
group: 178 men) contained data on the IELT. The analy-
sis showed an MD of 2.61 and 95% CI of 0.89 to 4.32
(p = .003), which implied that the tramadol group had a
significant improvement in the IELT compared with the
placebo group (Figure 5).
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Figure 2. The summary of risk of bias.

62 mg Tramadol Versus Placebo. The change of IELT
was supplied by one article including a cohort of 406 men
(tramadol group: 206 men; placebo group: 200 men). The
analysis drew an MD of 0.66 and 95% CI of 0.62 to 0.70
(p <.00001), which implied that the tramadol group had
a significant improvement in the IELT compared with the
placebo group (Figure 5).

89 mg Tramadol Versus Placebo. The change of IELT
was supplied by one article including a cohort of 398 men
(tramadol group: 198 men; placebo group: 200 men). The
analysis drew an MD of 0.72 and 95% CI of 0.68 to 0.76
(p <.00001), which implied that the tramadol group had
a significant improvement in the IELT compared with the
placebo group (Figure 5).

100 mg Tramadol Versus Placebo. The change of IELT
was supplied by three articles including a cohort of 220

men (tramadol group: 110 men; placebo group: 110 men).
The analysis drew an MD of 2.49 and 95% CI of 1.70 to
3.29 (p <.00001), which implied that the tramadol group
had a significant improvement in the IELT compared
with the placebo group (Figure 5).

25 mg Tramadol Versus 50 mg Tramadol. The change
of IELT was supplied by one article including a cohort of
200 men. The analysis drew an MD of —10.26 and 95%
CI of —10.76 to —9.76 (p < .00001), which implied that
50 mg tramadol had a significant improvement in the
IELT compared with 25 mg tramadol (Figure 6).

25 mg Tramadol Versus 100 mg Tramadol. The change
of IELT was supplied by one article including a cohort of
200 men. The analysis drew an MD of —23.32 and 95%
CI of —24.05 to —22.59 (p < .00001), which implied that
100 mg tramadol had a significant improvement in the
IELT compared with 25 mg tramadol (Figure 6).

50 mg Tramadol Versus 100 mg Tramadol. Two arti-
cles including a cohort of 320 men contained data on
the IELT. The analysis showed an MD of —7.54 and
95% CI of —18.35 to —3.27 (p = .17), which implied
that 50 mg tramadol had no significant differences
in improving IELT compared with 100 mg tramadol
(Figure 6).

62 mg Tramadol Versus 89 mg Tramadol. The change
of IELT was supplied by one article including a cohort
of 395 men. The analysis drew an MD of —0.06 and 95%
CI of —0.11 to —0.01 (p = .01), which implied that 89
mg tramadol had a significant improvement in the IELT
compared with 62 mg tramadol (Figure 6).

50 mg Tramadol Versus 20 mg Paroxetine. The change
of IELT was supplied by five articles including a cohort
of 401 men. The analysis drew an MD of 1.44 and 95%
CI of 0.15 to 2.73 (p = .03), which implied that 50 mg
tramadol had a significant improvement in the IELT com-
pared with 20 mg paroxetine (Figure 6).

SSS

Tramadol Versus Placebo. The change of SSS was
supplied by seven articles including a cohort of 802 men
(tramadol group: 404 men; placebo group: 398 men). The
forest plot demonstrated that tramadol had a greater effect
in improving the SSS (MD 1.91, 95% CI1[0.96, 2.86],
p < .0001) compared with placebo (Figure 7).

Tramadol Versus Paroxetine. The change of SSS was
supplied by three articles including a cohort of 266
men (tramadol group: 133 men; paroxetine group: 133
men). The analysis implied that the tramadol group had
a greater effect in improving the SSS (MD 2.24, 95%
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Figure 4. Network plot of the intervention comparisons for
premature ejaculation.

CI [0.27, 4.20], p = .03) compared with the paroxetine
group (Figure 7).

AEs

The analysis of AEs was supplied by eight articles includ-
ing a cohort of 942 men (tramadol group: 474 men; pla-
cebo group: 468 men). No serious adverse reactions were
found in both groups. The analysis showed an OR of 6.15
and 95% CI of 3.52 to 10.76 (p < .00001), which implied
that tramadol had a significant difference in the number
of AEs compared with placebo (Figure 8).

Discussion

PE didn’t only affect the male partner, but it had also a
major impact on quality of life of their sexual partners,

including anxiety, anger, and loss of confidence
(McMahon, 2016; Sharma et al., 2021). It was necessary
to explore an effective treatment for PE. Drugs used to
treat PE were more challenging in terms of the concept of
treatment and the speculation of cause. This meta-
analysis was performed to explore the influence of tram-
adol on the IELT and SSS in treating patients with PE
from the perspective of evidence-based medicine.

Finally, 14 articles including 1971 patients were
involved in this analysis. The results indicated that patients
who were treated with tramadol (50 mg, 62 mg, 89 mg, and
100 mg) were superior to those treated with placebo in
terms of [ELT (p = .003, p < .00001, p < .00001, and p <
.00001, respectively), but 25 mg tramadol did not show a
significant advantage (p = .06). Patients who were treated
with tramadol (50 mg and 100 mg) had a better efficacy
than those who were treated with 25 mg tramadol in respect
to [ELT (p < .00001 and p < .00001), but the effects of 50
mg tramadol and 100 mg tramadol were not significantly
different (p = .17). The tramadol group had the better
effect than the placebo group in the SSS (p < .0001).
Besides, 50 mg tramadol showed a significant improve-
ment compared with 20 mg paroxetine, as assessed by
IELT (p = .03) and SSS (p = .03). Safety assessments
including AEs suggested that tramadol was well tolerated.

Tramadol was an opioid analgesic for the treatment of
moderate and severe pain. Four regimens (50, 62, 89, and
100 mg) significantly prolonged the IELT compared with
placebo. But high dosage (100 mg) did not show a sig-
nificant advantage than low dosage (50 mg). Furthermore,
low dosage regimen was well accepted and tolerated
regarding its AEs. Therefore, this analysis identified that
50 mg tramadol might be a suitable regimen for PE,
which should be carefully weighed against the risk of
drug dependence (Epstein et al., 2000).
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Experimental Control
r r Mean D Total Mean D Total Weigh
1.1.1 25mg Tramadol vs Placebo
Emad AS 2008 6.2 214 30 0.858 0.159 30 49.5%
Mehmet K 2012 2.58 0.66 30 093 0.56 30 50.5%
Subtotal (95% ClI) 60 60 100.0%

Heterogeneity: Tau? = 6.73; Chi? = 76.38, df = 1 (P < 0.00001); I* = 99%
Test for overall effect: Z = 1.88 (P = 0.06)

1.1.2 50mg Tramadol vs Placebo

Mohammad RS 2006 3.73 1 32 022 0.5 32 29.2%
XIONG GG 2011 446 3.31 36 281 247 36 25.0%
Eid MA 2011 6.33 2.385 50 123 9.87 50 16.5%
Adel K 2015 25 1.03 60 1.37 048 60 29.4%
Subtotal (95% CI) 178 178 100.0%

Heterogeneity: Tau? = 2.59; Chi? = 98.45, df = 3 (P < 0.00001); I = 97%
Test for overall effect: Z =2.98 (P = 0.003)

1.1.3 62mg Tramadol vs Placebo

David BO 2011 23 026 206 1.64 0.19 200 100.0%
Subtotal (95% CI) 206 200 100.0%

Heterogeneity: Not applicable
Test for overall effect: Z = 29.26 (P < 0.00001)

1.1.4 89mg vs Tramadol vs Placebo
David BO 2011 236 023 198 164 0.19 200 100.0%
Subtotal (95% CI) 198 200 100.0%

Heterogeneity: Not applicable
Test for overall effect: Z = 34.03 (P < 0.00001)

1.1.5 100mg Tramadol vs Placebo

Amil HK 2013 397 219 30 161 1.15 30 29.1%
Adel K 2015 453 237 60 1.37 048 60 35.9%
Seyyed HS 2015 52 112 20 3.28 0.98 20 34.9%
Subtotal (95% CI) 110 110 100.0%

Heterogeneity: Tau? = 0.36; Chi? = 7.57, df = 2 (P = 0.02); I = 74%
Test for overall effect: Z =6.15 (P < 0.00001)

Mean Difference Mean Difference
IV, Random % Cl Year IV, Random, 95% CI

5.34 [4.57, 6.11] 2008 u
1.65[1.34, 1.96] 2012 u

3.48 [-0.14, 7.10] .
3.51[3.12,3.90] 2006 =
1.65[0.30, 3.00] 2011 o

5.10 [2.29, 7.91] 2011 -
1.13[0.84, 1.42] 2015 o
2.61[0.89, 4.32] ¢
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Figure 5. Forest plots showing the comparison tramadol (25 mg, 50 mg, 62 mg, 89 mg, and 100 mg) with placebo in terms of
intravaginal ejaculatory latency time for patients with premature ejaculation.
Note. SD = standard deviation; IV = inverse variance; Cl = confidence interval; df = degrees of freedom.

Tramadol has been studied as a potential drug for PE,
with several clinical trials reporting the greater improve-
ment of IELT with different doses of daily or on-demand
tramadol (Althof et al., 2014; Hisasue, 2016). Though the
mechanism of action of tramadol was not completely
clear, its efficacy may come from anti-nociceptive and
anesthetic effects, as well as regulating the central ner-
vous system by inhibiting the reuptake of serotonin and
norepinephrine (Szkutnik-Fiedler et al., 2012). James
et al. (2015) identified that tramadol had a significant
improvement in some cases for patients with PE such as
compared with placebo, paroxetine daily and on demand,
phosphodiesterase 5 inhibitors, local anesthetics, and
behavioral therapy. Tan et al. (2021) performed a meta-
analysis and reported that on-demand tramadol revealed a
better effect than on-demand paroxetine for patients with
PE, and patients in both groups showed good tolerance.
However, doctors should pay attention to whether patients

were at risk of addiction. Takeshita and Litzinger (2009)
reported that tramadol wasn’t recommended to be used in
combination with selective serotonin reuptake inhibitors
because it had the risk of causing patients to develop
serotonin syndrome.

In the included clinical trials, tramadol significantly
increased IELT of patients with different degrees of PE in
a dose-dependent manner, improved the satisfaction of
patients with sexual activities, and the drug was well toler-
ated. One randomized controlled trial (RCT) reported that
tramadol revealed a significant dose-related effect and
AE:s profile compared with placebo in treating PE (Kurkar
etal., 2015). One RCT reported that 300 patients with life-
long PE were given either placebo or tramadol at different
dosages for 24 weeks and found that IELT significantly
increased in each group compared with baseline, suggest-
ing that tramadol at various doses was effective and toler-
able, with AEs related to constipation, nausea, headache,
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random. 95% CI Year IV. Random, 95% CI
1.2.1 25mg Tramadol vs 50 mg Tramadol
Bayoumy IE 2013 13.17 1.83 100 2343 1.78 100 100.0% -10.26 [-10.76, -9.76] 2013 !
Subtotal (95% CI) 100 100 100.0% -10.26 [-10.76, -9.76]
Heterogeneity: Not applicable
Test for overall effect: Z = 40.19 (P < 0.00001)
1.2.2 25mg Tramadol vs 100mg Tramadol
Bayoumy |E 2013 1317 1.83 100 36.49 3.23 100 100.0% -23.32[-24.05,-22.59] 2013 !
Subtotal (95% Cl) 100 100 100.0% -23.32 [-24.05, -22.59]
Heterogeneity: Not applicable
Test for overall effect: Z = 62.82 (P < 0.00001)
1.2.3 50mg Tramadol vs 100mg Tramadol
Bayoumy |E 2013 2343 178 100 36.49 323 100 50.0% -13.06[-13.78,-12.34] 2013 u
Adel K 2015 25 1.03 60 4.53 2.37 60 50.0% -2.03[-2.68, -1.38] 2015 -l
Subtotal (95% CI) 160 160 100.0% -7.54 [-18.35, 3.27] -
Heterogeneity: Tau? = 60.71; Chi = 491.94, df = 1 (P < 0.00001); I = 100%
Test for overall effect: Z = 1.37 (P =0.17)
1.2.4 62mg Tramadol vs 89mg Tramadol
David BO 2011 23 026 206 236 0.23 189 100.0% -0.06 [-0.11, -0.01] 2011 .
Subtotal (95% Cl) 206 189 100.0% -0.06 [-0.11, -0.01]
Heterogeneity: Not applicable
Test for overall effect: Z=2.43 (P =0.01)
1.2.5 50mg Tramadol vs 20 mg Paroxetine
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Heterogeneity: Tau? = 2.07; Chi? = 104.65, df = 4 (P < 0.00001); I> = 96%
Test for overall effect: Z=2.19 (P = 0.03)
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Figure 6. Forest plots showing the effect of tramadol (25 mg vs. 50 mg, 25 mg vs. 100 mg, 50 mg vs. 100 mg, 62 mg vs. 89 mg,
and 50 mg vs. 20 mg paroxetine) in terms of intravaginal ejaculatory latency time for patients with premature ejaculation.
Note. SD = standard deviation; IV = inverse variance; Cl = confidence interval; df = degrees of freedom.

Experimental Control Mean Difference Mean Difference
__Study or Subgroup Mean SD Total Mean SD Total Weight [V. Random, 95% CI Year IV, Random, 95% CI
1.3.1 Tramadol vs Placebo
Mohammad RS 2006 4 2 32 1 05 32 13.6% 3.00 [2.29, 3.71] 2006 "
XIONG GG 2011 3.75 1.34 36 205 16 36 13.7% 1.70[1.02, 2.38] 2011 "
David BO 2011 0.93 0.08 206 0.56 0.08 200 14.7% 0.37[0.35, 0.39] 2011
Mehmet K 2012 277 08 30 1.33 1.01 30 14.2% 1.4410.98, 1.90] 2012 "
Tarek AG 2013 3.69 0.71 30 1.18 0.72 30 14.4% 2.51[2.15,2.87] 2013 .
Seyyed HS 2015 1.63 0.17 20 1.36 0.22 20 14.7% 0.27 [0.15, 0.39] 2015
Ali HM 2018 453 0.73 50 0.37 0.41 50 14.6% 4.16 [3.93,4.39] 2018 "
Subtotal (95% CI) 404 398 100.0% 1.91 [0.96, 2.86] ¢
Heterogeneity: Tau? = 1.60; Chi? = 1241.03, df = 6 (P < 0.00001); 1> = 100%
Test for overall effect: Z = 3.94 (P < 0.0001)
1.3.2 Tramadol vs Paroxetine
Tarek AG 2013 3.69 0.71 30 3.25 0.65 30 33.4% 0.4410.10,0.78] 2013 n
Ali HM 2018 453 0.73 50 1.92 1.31 50 33.2% 2.61[2.19,3.03] 2018 u
Muhammad FUR 2020 4.33 0.92 53 0.67 0.91 53 33.4% 3.66 [3.31, 4.01] 2020 -
Subtotal (95% Cl) 133 133 100.0% 2.24[0.27, 4.20] ¢
Heterogeneity: Tau? = 2.99; Chi? = 171.46, df = 2 (P < 0.00001); I> = 99%
Test for overall effect: Z = 2.23 (P = 0.03)
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Figure 7. Forest plots showing the result of sexual satisfaction score (tramadol vs. placebo and tramadol vs. paroxetine).
Note. SD = standard deviation; IV = inverse variance; Cl = confidence interval; df = degrees of freedom.
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1.4.1 Adverse events
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David BO 2011 17 206 3 200 22.2% 5.91[1.70, 20.48] 2011 e
Mehmet K 2012 8 30 0 30 2.9% 23.04[1.26,420.37] 2012 I
Tarek AG 2013 16 30 0 30 1.9% 69.41[3.89, 1239.18] 2013 - =
Amil HK 2013 4 30 2 30 13.8% 2.15[0.36, 12.76] 2013 = 1
Adel K 2015 13 60 2 60 12.5% 8.02[1.72, 37.33] 2015 - =
Ali HM 2018 2 50 2 50 15.3% 1.00[0.14, 7.39] 2018
Subtotal (95% CI) 474 468 100.0%  6.15[3.52, 10.76] L 4
Total events 79 14
Heterogeneity: Chi? = 12.16, df =7 (P = 0.10); 1> = 42%
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Figure 8. Forest plots showing the adverse events of tramadol versus placebo.
Note. M-H = Mantel-Haenszel; Cl = confidence interval; df = degrees of freedom.

dizziness, dry mouth, and vomiting (Eassa & El-Shazly,
2013). Tramadol could become a choice in patients with
mild-severe PE because of its anti-nociceptive and anes-
thetic effects (Kaynar et al., 2012). Despite the risk of
abuse and dependence, these events were rare, especially
in the case of short-term intermittent use of small doses
(Kaynar et al., 2012). However, the possibility of drug
addiction and other effects on sexual function should be
fully considered before prescribing this drug.

The limitations of this meta-analysis should be
acknowledged. This study could not infer the long-term
effect and safety of tramadol in treating men with PE.
Selection bias, subjective factors, publication bias,
study design, population characteristic, sample size,
ethnic difference, and non-fixed duration may also
affect final results. Our findings should be confirmed
with RCTs with long-term follow-up, sufficient sample
size, and fixed duration/dose.

Conclusions

Compared with placebo and paroxetine, tramadol showed
a greater improvement of IELT and SSS. Besides, 50 mg
tramadol may be a more reasonable therapeutic dose for
patients with PE.
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