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Abstract: This meta-analysis was performed to assess the efficacy and safety of taking tadalafil 5 mg

once-daily for at least 6 months in the treatment of erectile dysfunction (ED). Based on databases:
MEDLINE, EMBASE and Cochrane Controlled Trials Register, this analysis was performed to collect

randomized controlled trials (RCTs) of tadalafil Smg once-daily in treating ED over 6 months. Reviewers

also investigated the references of each literature. The meta-analysis covered a total of 1,596 patients in six

RCTs. The tadalafil group performed a better effect in terms of the international index of erectile function-

erectile function (ITEF) domain (P=0.005) for the treatment of ED compared with the placebo group. Safety

assessments including discontinuations due to adverse events (AEs) (P=0.31) and treatment-emergent AEs

(P=0.06) indicated that the tadalafil group had a better tolerate. The analysis elucidates that the dose of 5 mg

per day of tadalafil showed a good effect after the treatment of at least 6 months relative to the control group

with fewer side effects.
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Introduction

Erectile dysfunction (ED) is defined as the inability to
achieve and maintain an erection sufficient for satisfactory
sexual intercourse (1). Although ED is not life-threatening,
it is closely related to the patient’s quality of life, sexual
relationship and family stability (2). It is also an early
warning sign of many physical diseases, such as stroke,
tumors, Parkinson’s disease, and spinal cord disease, etc. (3).
Estimates suggest that ED affects approximately
150 million men worldwide, and the rates of ED are
expected to double by the year 2025 (4,5). In view of the
current trend, the research and treatment of ED is very
important and meaningful. A number of therapeutic
options are available to treat men with ED. Of these,
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oral phosphodiesterase type 5 (PDES) inhibitors are
recommended as a first line of therapy (6-8).

Tadalafil can be absorbed rapidly and possesses a longer
half-life of 17.5 hours than other PDES5 inhibitor (9,10).
The prolonged half-life of tadalafil and effective steady-state
serum concentration makes it ideally suited for daily dosing
(11,12). Although PDES inhibitors are easy to use, men
should take these oral agents when they wish to engage in
sexual activity, and therefore, they should remain temporally
linked to treatment. For some patients and their partners,
planning sexual activity around drug intake is troublesome.
The concept of daily administration of PDES inhibitors was
also established to provide an alternative treatment option
that is closer to a natural sexual life.
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Several clinical studies have evaluated the safety and
efficacy of tadalafil dosed once daily in patients with ED.
Compared with taking on demand, it can eliminate the
embarrassment of taking medication before intercourse,
increase male confidence, avoid psychological barriers
between husband and wife, especially for patients with
severe ED. In patients with ED, tadalafil 2.5 and 5 mg
administered once daily for 12 weeks were well tolerated
and significantly improved erectile function compared
with placebo (13). Although tadalafil has been shown to be
safe and well tolerated when taken on demand for up to
2 years (14), long-term safety and efficacy data for tadalafil
dosed once daily has rarely been reported.

This analysis was to assess the efficacy and safety of
taking tadalafil 5 mg once-daily for at least 6 months in the
treatment of ED, which may resolve some of the current
debate over use of the drug. We present the following
article in accordance with the PRISMA reporting checklist
(available at http://dx.doi.org/10.21037/tau-19-809).

Methods
Search strategy

With Embase (2003 to Jun 2019), MEDLINE (2003 to
Jun 2019), and Cochrane Central Register of Controlled
Trials, we undertook a retrieval to examine published
randomized controlled trials (RCTs), which investigated
long-term tadalafil (5 mg once-daily) for ED at least
6 months of treatment. The searching terms were following:
“ED?”, “tadalafil”, “once-daily”, “long-term” and “RCT™.
Additionally, we screened the retrieved references for each
article.

Inclusion criteria and trial selection

The met criteria of RCTs: (I) tadalafil (5 mg once-daily) in
treating ED; (II) accurate data could be analyzed; (III) the
study can be accessed. If the same study is published in a
different journal, we will include the latest one. However, if the
same group of researchers conducts multiple different trials
on a group of subjects, we will include each study. A flow chart
was used to show the selection process of the study (Figure I).

Quality assessment

We used the Jadad scale to determine the quality of the
retrieved RCTs (15). The methodological quality of each
study was assessed based on how patients were assigned to
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the various departments of the study, the concealment of
the distribution procedure, blinding, and data loss due to
wear and tear. Then, according to the plan published in the
Cochrane Handbook for Systematic Reviews of Interventions
v.5.1.0 (16), the studies were then classified qualitatively. Each
article is evaluated and assigned according to three quality
classification criteria: (I) meting all quality criteria: low risk of
bias; (II) partially met or ambiguous: moderate risk of bias; or
(IIT) rarely met or not involved: high risk of bias. All authors
participated in the RCTs quality assessment and resolved the
differences through discussion.

Data extraction

This systematic review and meta-analysis was not required
ethical approval. All six articles included were obtained
from open databases. The following details from individual
studies: (I) regimen patients received; (II) design of study
and size of sample; (III) name of the RCT; (IV) the study
of country; (V) total international index of erectile function
(ITEF) domain, international index of erectile function
questionnaire intercourse satisfaction (IIEF-IS) domain,
IIEF overall satisfaction (IIEF-OS) domain, question
3 (IIEF-5 Q3) and question 4 (IIEF-5 Q4), IIEF sexual
encounter profile (SEP) question 2 (SEP2), question
3 (SEP3), question 4 (SEP4), question 5 (SEPS), treatment-
emergent adverse events (AEs), headache, back pain,
dyspepsia and discontinuations due to AEs. It should be
noted that both IIEF-5 and IIEF-EF belong to the IIEF
category, so we choose the IIEF domain as an indicator.

Statistical analysis and meta-analysis

The meta-analysis of comparable data was carried out using
RevMan v.5.1.0 (Cochrane Collaboration, Oxford, UK). We
used a fixed-effect and random-effects model to estimate
the mean difference (MD) of continuous data and the odds
ratio (OR) of the categorical results, with a corresponding
95% confidence interval (CI) (17). When the analysis results
showed that the P value was >0.05, the study was considered to
be homogeneous, we would use fixed-effect model. Otherwise,
the random effect model was chosen to analyze the data.

Results
Characteristics of the individual studies

The study retrieved 113 articles. Based on the above
inclusion criteria, after reading the titles and abstracts of
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113 Articles were identified including:
MEDLINE: 97 articles
Embase: 16 articles
Cochrane Controlled Trials Register: 0
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On the basis of titles and abstracts, 74

Y

39 Relevant articles were included

articles were excluded

Y

33 articles lack useful data

Y

6 Articles with 6 RCTs were included
in the final analysis compared Tadalafil
5 mg once daily with a placebo over 6
months

Figure 1 A flow diagram of the study selection process. RCT, randomized controlled trial.

these articles, 74 studies were deleted. Thirty-three articles
lack valid data. Finally, six articles (18-23) were included
in the study to access the long-term (>6 months) effect
of tadalafil (5 mg once-daily) in treating male with ED
(Figure 1). Table 1 showed the characteristics of each trail.

Quality of the individual studies

All six trials were randomized controlled studies, both of
which addressed randomized and double-blind processes. All
studies included adequate patients (Zable 2). All of the study has
a reasonable assessment for the quality of each trail.

Efficacy

IIEF domain

Six RCTs with 1,596 participants (Figure 2) were identified.
Based on our analysis, the random-effects estimate of
MD=3.09, and 95% CI: 0.92-5.26 (P=0.005). The result
shows that long-term tadalafil 5mg once-daily showed greater
increases in the IIEF domain compared with control group.

ITEF-IS

Figure 3 shows the results of the change in the IIEF-IS.
The random-effects estimate of the MD=1.42, 95% CI:
0.04-2.80 (P=0.04). The result shows that experimental
group showed greater increases in the IIEF-IS domain
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compared with control group.

ITEF-OS

Three RCTs met the inclusion criteria (Figure 3). The fixed-
effects estimate of the MD=0.96, 95% CI: 0.19-1.72 (P=0.01).
The result shows that experimental group showed greater
increases in the IIEF-OS domain compared with control group.

ITEF-5 Q3

Three studies failed to report the data. Three RCTs,
representing 979 participants were identified (Figure 3).
Heterogeneity test indicated P=0.69, the random effect
model was selected for statistical analysis. The forest plots
showed the SD=0.90 and 95% CI: 0.85-0.95 (P<0.00001).
The result shows that experimental group showed greater
improvement in the IIEF-5 Q3 compared with control

group.

IIEF-5 Q4

Three RCTs including 979 participants were identified
(Figure 3). No heterogeneity was found among the trials in
our analysis (Figure 3), the fixed-effects model was chosen
for the statistical analysis. The pooled estimate of MD was
0.66, and the 95% CI was 0.58-0.74 (P<0.00001). Our
meta-analysis suggests that experimental group showed
greater improvement in the IIEF-5 Q4 compared with
control group.
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Table 1 The details of individual study
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Therapy in Therapy Sample size Time of
Age i . Dosage L X o Study
Study Country (median) experimental in control Method therapy (mg/mg) Main inclusion criteria desi
median i mg/m esign
group group Experimental Control (weeks) 9/mg 9
Francesco M Multicenter ~ 58.6 T P 139 141 Oral 36 5mg Adult men <68 years of age RCT
2013 once- at the time of NSRP, and
daily having ED after surgery
Rajfer J USA 59.4 T P 97 94 Oral 24 5mg Aged =18 years with ED RCT
2007 once- symptoms =3 months
daily
Sidney G Multicenter 63 T+F P+F 346 350 Oral 26 5mg  Adult men aged <68 years RCT
2014 once- who underwent NSRP; and
daily having ED after surgery
Soodong K Korea 69 T P 59 36 Oral 24 5mg Aged >18 years with ED RCT
2017 once- symptoms after NSRP
daily
Thomas M USA, 63 T P 121 121 Oral 30 5mg Aged =18 years with ED RCT
2014 Canada once- symptoms after radiotherapy
daily
Young EunS  Korea 69 T P 47 45 Oral 24 5mg Aged =18 years with ED RCT
2014 once- symptoms after NSRP
daily
Table 2 Quality assessment of individual study
Allocation sequence Allocation - Loss to Calculation of ~ Statistical ) Level of
Study 'q Blinding ) ) ITT analysis )
generation concealment follow-up sample size analysis quality
Francesco M A A A 3 Yes ANCOVA No A
2013
Rajfer J 2007 0 Yes ANCOVA No
Sidney G 2014 A 7 Yes ANCOVA No
Soodong K 0 Yes ANCOVA No
2017
Thomas M 2014 A A A 0 Yes Two-sided Yes A
t-test
Young Eun S A A A 0 Yes ANCOVA No A
2014

SEP2, SEP3, SEP4 and SEP5

Two RCT5 including 471 participants were identified (Figure 4).
Based on our analysis, we concluded that (I) the pooled
estimate of odds ratio (OR) of the SEP2 was 3.53, and the
95% CI was 1.01-12.40 (P=0.05); (I) the OR of the SEP3
was 2.93, and the 95% CI was 1.14-7.53 (P=0.03); (III) the
OR of the SEP4 was 2.87, and the 95% CI was 1.80—4.58
(P<0.00001); (IV) the OR of the SEP5 was 2.98, and 95%
CI was 1.85-4.81 (P<0.00001). Our meta-analysis suggests
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that the experimental group showed greater improvement
in the SEP 3, SEP 4 and SEP 5 in comparison with placebo.

Safety
Treatment-emergent AEs (TEAEs)

Six RCTs with 1,596 participants reported the TEAEs data
(Figure 5). We adopted the fixed-effects model (The pooled
OR 1.25, 95% CI: 0.99-1.58, P=0.06). The results showed
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Tadalafil placebo Mean Difference Mean Difference
Stucy or Subgroup  Mean SD Total Mean SD Total Weight I, Random, 95% CI IV, Random. 95% CI
Francesco M 2013 TT 2B 139 48 182 141 177T% 280[2.27,3.33] e
Rajfer J 2007 7.2 a ar 15 82 94 1449% A.70[3.40,8.00] - S—
Sidney G 2014 47 06 346 -01 06 350 1749% 4.80[4.71, 4.89] b
Soodong K 2017 35 34 a9 1.5 33 36 165% 2.00[0453, 3.47] T
Thormas W 2014 05 03 121 -0 04 12 1749% 1.00[0.91,1.09] o
Young Eun S5 2014 32 a6 47 0y 448 45 152% 2480037, 4.63] e
Total (95% C1) 809 787 100.0% 3.09 [0.92, 5.26] N
Heterngeneity: Tau® = 6.86; Chi*= 3499.43, df= 5 (P = 0.000013; F=100% 5_1 5 5 T 5 o
Test for overall effect: 2= 278 (P =0.00%) Tadalafil Placeho

Figure 2 Forest plots showing changes in the IIEF domain. CI, confidence interval;

standard deviation.

1V, inverse variance; MH, mantel haenszel; SD,

A
Tadalafil placebo Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random,95% Cl IV, Random, 95% CI
RajferJ 2007 28 31 97 1 27 94 30.8% 1.80[0.98, 2.62] —
Sidney G 2014 1.8 02 346 -0.3 0.3 350 346% 2.10([2.06, 2.14]) u
Thomas M 2014 -1.4 03 121 -1.8 0.4 121 346% 0.40[0.31, 0.49] u
Total (95% Cl) 564 565 100.0%  1.42[0.04, 2.80] —eaEERE—
Heterageneity: Tau®= 1.43; Chi*= 1184.99, df= 2 (P < 0.00001); = 100% =_4 2 o 2
Test for overall effect: Z=2.02 (P = 0.04) Tadalafii Placebo

B Tadalafil placebo Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random,95% Cl IV, Random, 95% CI
Raijfer J 2007 24 26 97 08 2.2 94 31.4% 1.50([0.82, 2.18] —
Sidney G 2014 17 07 346 04 04 350 41.7% 1.30[1.22,1.38) u
Thomas M 2014 -11 26 12 -09 42 121 269% -0.20[-1.08, 0.68)] —
Total (95% CI) 564 565 100.0%  0.96[0.19, 1.72] i
Heterogeneity: Tau® = 0.36; Chi*=11.43, df = 2 (P = 0.003); = 82% H B3 z 3
Test for overall effect: Z= 2.46 (P =0.01) Tadalafil Placeho

C Tadalafil placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
RajferJ 2007 1.1 15 97 0.2 12 94 1.8% 0.90[0.52,1.28]
Sidney G 2014 08 03 346 -01 04 350 96.9% 0.90([0.85, 0.95) .
Young Eun S 2014 09 1.3 47 0.2 09 45 1.3% 0.70[0.24,1.18)
Total (95% CI) 490 489 100.0% 0.90 [0.85, 0.95] +
Heterogeneity: Chi*= 0.73, df= 2 (P = 0.68); F= 0% B + ) i
Test for overall effect: Z= 34.04 (P < 0.00001) Tadalafil Placebo

D Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean _ SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% ClI
RajferJ 2007 1.3 15 97 0.3 1.2 94 42% 1.00([0.62,1.38]
Sidney G 2014 075 05 346 01 06 350 93.0% 065057, 073 .
Young Eun S 2014 05 141 47 01 1.2 45 2.9% 0.40[-0.07,0.87] T
Total (95% Cl) 490 489 100.0% 0.66 [0.58, 0.74] L ]
Heterogeneity; Chi*= 4.23, df= 2 (P = 0.12); F= 53% 5_2 1 ) 1

Test for overall effect: Z=16.30 (P < 0.00001)

Tadalafil Placebo

Figure 3 Forest plots showing changes in (A) IIEF-IS, (B) IIEF-OS, (C) IIEF-5 Q3 and (D) IIEF-5 Q4. CI, confidence interval; IV, inverse

variance; MH, mantel haenszel; SD, standard deviation.
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A Tadalafil placebho Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% Cl M-H. Random, 95% CI
Francesco M 2013 61 138 38 141 57.5% 2.05[1.24,3.37) ——
RajferJ 2007 24 97 4 94 425% 7.40[2.46, 22.28] ——
Total (95% CI) 236 235 100.0% 3.53[1.01, 12.40] —~eai—
Total events 85 43
i 12— . == - - R = : : : :
i et S e ww
=T - Tadalafil Placeho
B Tadalafil placebo 0dds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI
Francesco M 2013 47 139 30 141 54.4% 1.88 1.11,3.23) ——
RajferJ 2007 36 97 10 94 456% 4,96 [2.29,10.75) —i—
Total (95% Cl) 236 235 100.0% 2.93[1.14,7.53] —~i—
Total events 83 40
Heterogeneity: Tau®= 0.35; Chi*= 4.04, df= 1 (P = 0.04); IF= 75% iu 2 D=1 ; 1=u 50’
Test for overall effect. Z=2.24 (P=0.03) Tadalafil Placebo
C Tadalafil placebo Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed, 95% CI
Francesco M 2013 3B 139 20 141 B7.7% 2.11[1.15, 3.88]
RajferJ 2007 36 a7 11 94 32.3% 4.45(2.10, 9.44]
Total (95% CI) 236 235 100.0% 2.87[1.80, 4.58] ’
Total events 72 N
e (R = - - R= F t t + |
Testfor overal offect 7= 4.42 (P < 0.00001) 002 o 1 o s0
e : Tadalafil Placeho
D Tadalafil placebo Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M.H, Fixed, 95% CI
Francesco M 2013 35 139 18 141 65.2% 2.301[1.23,4.30] ——
RajferJ 2007 35 97 11 94 348% 4.26[2.01,9.05] ——
Total (95% CI) 236 235 100.0% 2.98[1.85, 4.81] ’
Total events 70 29
Bstior overall effect Z= 4.48 (P « 0.00001) Tadalafil Placebo

Figure 4 Forest plots showing (A) SEP2, (B) SEP3, (C) SEP4 and (D) SEPS. CI, confidence interval; MH, mantel haenszel; SD, standard

deviation.

no difference in the incidence of TEARs between the two 1.46, and the 95% CI was 0.85 to 2.51 (P=0.17). Three

groups.

Discontinuation due to AEs

RCTs included data on back pain (OR 2.24; 95% CI:
1.09-4.62; P=0.03), and 4 RC5 included data on dyspepsia
(OR 1.82; 95% CI: 1.01-3.26; P=0.05). These results

Six RCTs with 1,596 participants were included. The indicate that there is no significant difference between the
random-effects estimate of the MD=1.29, 95% CI: two groups in terms of headache, back pain and indigestion
0.79-2.09 (P=0.31). In terms of the incidence of (Figure 5).

discontinuation due to AEs, the result showed that tadalafil

and placebo are similar.

Discussion
Headache, back pain and dyspepsia ED is a common disease that affects men worldwide and is
Six RCTs including 1,596 participants were involved in the associated with increased age, underlying cardiovascular,
analysis for headache. The pooled estimate of the OR was neurological, psychological, and even some urology
© Translational Andrology and Urology. All rights reserved. Transl Androl Urol 2020;9(3):1405-1414 | http://dx.doi.org/10.21037/tau-19-809
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A Tadalafil

Placebo

1.19[0.73,1.93]

Francesco M 2013

RaijferJ 2007 4 97 2 94 18%  1.98(0.35,11.07)

Sidney G 2014 108 346 35 350 525% 1.22 [0.88, 1.69]

Soodong K 2017 8 59 0 36 04% 12.05[0.67,215.39) *

Thomas M 2014 85 121 56 121 200% 1.35[0.81,2.23) ™

Young Eun S 2014 6 47 0 45 04% 14.25[0.78, 260.87) *

Total (95% CI) 809 787 100.0% 1.34[1.07, 1.69] *

Total events 246 203 . . ) '

Heterogeneity: Chi#= 5.53, df = 5 (P = 0.35); F= 10% f t t |

Testfor overall effect Z= 2.50 (P = 0.01) 001 01 Tadalaf 1 Placebo 1o 100
B Tadalafil placebo Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed. 95% CI

Francesca M 2013 5 139 6 141 26.0%  0.84[0.25 282 R —

Rajfer J 2007 3 o7 1 84  45% 2.97[0.30,20.04]

Sidney G 2014 12 348 12 350 521%  1.01[0.45 2.29) ——

Soodong K 2017 3 59 0 36 26% 452(0.23,90.13]

Thomas b 2014 2 121 3121 127% 2.78(0.72,10.76] T

Young Eun S 2014 247 0 45 2.2% 5.00[0.23,107.07) *

Total (95% CI) 809 787 100.0%  1.46[0.85, 2.51] o

Total events 33 22

Heterageneity: Chi*= 4.00, df= 5 (P = 0.55); = 0% E t t 1

Test for overall effect Z=1.37 (P=0.17) 0.01 o1 Tadalafil Placebo 10 100
C Tadalafil Placebo 0dds Ratio 0dds Ratio

Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

Francesco b 2013 3 139 2 141 185%  1.53[0.25,9.32) e

Rajfer J 2007 5 97 3 94 275%  1.65[0.38,7.10] B

Sidney G 2014 16 346 6 350 541%  2.78[1.07,7.19) ——

Total (95% CI) 582 585 100.0%  2.24[1.09, 4.62] -

Total events 24 1 . . ) .

Heterogeneity: Chi*= 0.54, df= 2 (P = 0.76); F= 0% b t t i

Test for overall effiect: Z=2.18 (P=0.03) oo 01 Tadalamiplacebo 1o 100
D Tadalafil placebo 0dds Ratio 0dds Ratio

Study or Subgroup  Events Total Events Total Weight M.H, Fixed. 95% CI M_.H, Fixed. 95% CI

Francesco M 2013 5 139 1 141 54% 5.22[0.60,45.20] —

Rajfer J 2007 1 97 1 94 56% 097006, 15.72)

Sidney G 2014 8 346 2 350 109% 4.12[0.87,19.53) B P —

Thomas b 2014 27 121 18 121 78.2%  1.64[0.85 3.19) -

Total (95% Cl) 703 706 100.0%  2.07 [1.18,3.61] -

Total events 41 22

Heterogeneity: Chi*= 2.21, df= 3 (P = 0.53); F= 0% n o n=1 1:0 100'

Test for overall effect: Z= 2.55 (P =0.01)

Tadalafil Placebo

E Tadalafil Placeho Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H. Fixed, 95% CI M-H, Fixedf 95% Cl
Francesco M 2013 25 139 26 141 T1.0% 0.97 [0.53,1.78]
RaijferJ 2007 4 97 2 84 B5%  1.98(0.3511.07) I B —
Sidney G 2014 10 346 4 380 1238% 2.57 [0.80, 8.29] T
Soodong K 2017 17 49 0 36 15% 30.06[1.75517.43
Thomas M 2014 3 2 121 B5% 1.511[0.25,9.22] I Ea—
Younhg Eun S 2014 4 47 0 45 1.6% 9.41([0.49,180.07] +
Total (95% CI) 809 787 100.0% 1.84[1.18, 2.87] >
Total events 63 34
Heterogeneity: Chi*= 9.51, df= 5 (P = 0.08); F= 47% u o 0=1 1:0 1uc|'

Test for overall effect: Z= 2.68 (P = 0.007)

Tadalafil Placeho
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Figure 5 Forest plots showing changes in (A) treatment-emergent AEs, (B) headache, (C) back pain, (D) dyspepsia and (E) discontinuation

due to AEs. SD, standard deviation; IV, inverse variance; CI, confidence interval.
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surgery (24). Male sexual arousal is a complex process that
involves the brain, hormones, emotions, nerves, muscles
and blood vessels. ED can result from a problem with
any of these (25,26). In addition, reconstructive radical
prostatectomy (NSRP) has become the main treatment for
localized prostate cancer, and ED is a common sequela of
NSRP (27,28). PDES is a phosphodiesterase that is cGMP
specific and highly expressed in corpus cavernosum smooth
muscle cells. PDES inhibitors enhance erectile function
by maintaining adequate cGMP levels in the corpus
cavernosum and supplying vascular smooth muscle cells
during sexual stimulation, increasing the expansion of the
cavernous sinus (29,30). PDES inhibitor therapies, which
include tadalafil, sildenafil and vardenafil, have provided
nonaggressive, productive and well-tolerated treatments for
ED (31).

The fact that tadalafil is effective in treating ED once a
day has been confirmed or a consensus has been established.
So, the effectiveness of long-term use of tadalafil is also
certain, as evidenced by our research. Our study suggests
that long-term tadalafil 5mg once- daily is efficacious for
ED patients over 6 months. Patients take orally tadalafil
5 mg once-daily showed greater improvement in the IIEF
domain. Long-term low-dose tadalafil is one of the first-line
treatments for repairing damaged vascular endothelium and
promoting long-term improvement of erectile function (32).
Our present study also confirmed this point. What is worth
mentioning is that in the early stages of treatment, low-dose
tadalafil cannot achieve sufficient erectile stiffness as fast
and clearly as sildenafil (33). For most ED patients seeking
treatment, rapid and satisfactory sexual intercourse erection
hardness is the key to success. Sildenafil has a quick onset of
action of 30 min after the initial dose, a duration of action
of 4-6 h and a maximum duration of 12 h (34). Therefore,
sildenafil in early treatment may be necessary. However, it
may lead to higher costs, the uncertainty of the agreement
and possible side effects.

Recent global trends indicate that drug expenditures have
become a major financial burden for ED patients due to the
increasing use of PDES inhibitors. Cost analysis showed
that the direct cost of tadalafil was higher than that of
sildenafil (35). ED was not life-threatening and there was no
physical pain, so patients were willing to pay for treatment,
which also proved the value of tadalafil. Therefore, the
economics of the long-term once-daily tadalafil is a
potential problem that deserves further discussion.

The meta-analysis involved a total of 1,596 patients in
six publications. The long-term tadalafil once-daily group
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perform a better in terms of the international index of
erectile function-erectile function (ITEF) domain (P=0.005)
for the treatment of ED compared with the placebo group.
Safety assessments including discontinuations due to
adverse events (AEs) (P=0.31) and treatment-emergent AEs
(P=0.06) indicated that the long-term tadalafil group had
a better tolerate. The analysis elucidates that tadalafil Smg
once-daily showed a good effect after the treatment of at
least 6 months relative to the control group with fewer side
effects.

Among these TEAEs, generally in the diagnosis of
investigators adverse events related to drugs studied are
back pain, dyspepsia, myalgia and headache. In laboratory
parameters, vital signs or electrocardiogram readings no
clinically significant changes were observed for patients
in all of the six RCTs. Safety assessments including
discontinuations due to AEs (P=0.31) and treatment-
emergent AEs (P=0.06) indicated that the long-term
tadalafil group had a better tolerate. There were no deaths
or serious adverse events in the six studies, and most of
the adverse events were well-tolerated. The effectiveness
of tadalafil in the treatment of ED has been proven, and
the focus of our analysis is primarily on the safety of long-
term use of tadalafil, which has not been well studied and
confirmed before.

PDES has been found to have relatively high expression
in only a few limited tissues, such as the corpus cavernosum,
the reproductive system of the pulmonary blood vessels
and smooth muscle, platelets and visceral smooth muscle
(36,37). Therefore, the most common side effects of
tadalafil are headache, flushing, dyspepsia, nasal congestion,
conjunctivitis and hypotension, which are also common to
PDES inhibitors, but these side effects are usually transient
and reversible (38-40).

From a scientific and daily clinical practice perspective,
the results of this analysis are very important and may
provide some treatment recommendations for ED patients
and may resolve some of the current debate over use of
the drug. In addition, unpublished research data is not
included in the analysis and these factors may lead to
bias. Individual nature of study design, patient inclusion
and exclusion criteria and eventual patient demographics
including severity may also led to bias. In addition, it is
worth mentioning that the cost of drugs is a factor that
cannot be ignored, especially for those patients who need to
take drugs for a long time but have to bear the cost, which
is a considerable financial burden. Therefore, we hope that
more effective studies and long-term data will be included

Transl Androl Urol 2020;9(3):1405-1414 | http://dx.doi.org/10.21037/tau-19-809


javascript:;
javascript:;

Translational Andrology and Urology, Vol 9, No 3 June 2020

in our analysis in the future, so as to better prove the
effectiveness and safety of long-term tadalafil 5 mg once-
daily in treating ED.

Conclusions

The analysis elucidates that tadalafil 5 mg once-daily showed
a good effect after the treatment of at least 6 months relative
to the control group with fewer side effects.
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