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Abstract

Objectives: Ato assess the effect of early tadalafil 5 mg once daily on persistent storage lower urinary tract symptoms (LUTS) and

erectile function after transurethral resection of the prostate (TURP).

Methods: We conducted double-blind, randomized controlled trial in which all patients underwent TURP. Patients were categorized
into group A, who received tadalafil 5 mg once daily after surgery, and group B, who received a placebo. Patients were evaluated
using the International Index of Erectile Function (IIEF-5) questionnaire to assess the erectile function, the International Prostate
Symptom Score (IPSS).

Results: 195 patients were enrolled. The mean (+SD) I[IEF in group Awas 11.59 + 1.9, 19.8 £ 1.12, 20.97 + 0.72, while in group B, 4.88
+0.82,12.86 + 1.56, 15.32 + 1.28 at (1, 3, 6 months) post-TURP, respectively (P < 0.001). The mean (+SD) IPSS in group A was 7.31
+1.66,4.46 + 0.97, 2.33 + 0.69, while in group B 9.62 + 3.34, 5.4 + 1.98, 2.83 + 1.27 at (1, 3, 6 months) post-TURP, respectively (P <
0.001). The mean (+SD) pre-operative storage symptom sub-score in group A was 3.05 + 0.78, 1.63 * 0.49, 0.92 *+ 0.67, while in group
Bwas 3.22 +0.72,2.48 £ 0.5, 1.69 + 0.47 at (1,3, 6 months) post-TURP, respectively (P < 0.001).

Conclusion: Tadalafil 5 mg daily monotherapy after TURP can early improve erectile function, however; it has a slight improvement

on persistent storage LUTS post TURP.
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Introduction TURP can cause ED by a variety of mechanisms primarily

Men with LUTS due to Benign Prostatic Hyperplasia (BPH) have ~ through a thermal injury that has spread to the cavernous nerves

a higher incidence of ED [1], and LUTS themselves represent an ~ during surgery. Other potential mechanisms include the psycho-

independent risk factor for ED, triggering a significant negative  logical effect of surgery and the cessation of sexual activity in the

impact on quality of life (QoL). The underlying pathophysiologi- ~ Postoperative period [8].
cal links between LUTS secondary to BPH and ED are not yet com-

pletely understood, even though several determinants are shared Previous studies have reported that some patients had post-

by these two clinical entities [2,3]. TURP persistent irritative symptoms and require postoperative

medication to treat continuous urinary symptoms. These symp-

TURP is considered the gold standard management of BPH de- ~ toms are important factors in the patients’ decreased quality of life

spite the new minimally invasive surgical options [4,5]. However,
the impact of TURP on sexual function still remains uncertain, Re-
cent studies have shown a negative impact and others have shown

improvement in sexual function in patients suffering from ED [6,7].

after surgery. In selecting patients for TURP, predicting the persis-
tence of irritative bladder symptoms is important, but studies in-

vestigating the prognostic factors of bladder irritation are uncom-
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mon. According to a recent report, postoperative irritative bladder
symptoms may remain if there is a severe irritative bladder symp-

tom before the surgery or if there is frequent nocturia [9].

Phosphodiesterase type 5 inhibitors (PDE5-Is) were approved
for the treatment of ED, but they have been also demonstrated as
highly effective in blunting LUTS in men with or without ED [10-
13]. Indeed, PDE5-Is act on the relaxation of the bladder neck, and
prostate by increasing nitric oxide in smooth muscle, allowing a
direct action on micturition phases and not only penile erection
[14,15]. Another study demonstrates that once daily 5 mg tadalafil
is a potentially effective and safe treatment choice with excellent
tolerability for patients with LUTS [16].

Currently, tadalafil 5 mg once daily has been approved for the
treatment of LUTS with or without coexisting ED [3]. Another
study reported that Tadalafil 5 mg once daily improved LUTS in
men without ED by a magnitude similar to that observed in men
with ED [17].

The mainstay of medical treatment after radical prostatectomy
(RP) to restore spontaneous erectile function remains phosphodi-
esterase (PDES) inhibitors, although data from animal studies sug-
gesting that PDES inhibitors can prevent smooth muscle apoptosis
and fibrosis have not yet been extrapolated to humans because of
a lack of standardized protocols. This suggests that a concept of
early penile intervention would be promising for those patients

who wish to remain sexually active [18].

Tadalafil once daily was most effective on drug-assisted erectile
function in men with erectile dysfunction following radical prosta-
tectomy, and tadalafil once daily provided early recovery of erectile
function after prostatectomy and possibly protecting from penile
structural changes. Unassisted erectile function was not improved

after cessation of active therapy for 9 months [19].

To obviate whether it is of value to start tadalafil early after
TURP or not? we carried out this study, intending to assess the ef-
ficacy of early daily tadalafil 5 mg on persistent storage symptoms

and erectile function after TURP.

Materials and Methods

After institutional board review, the study was carried out
between May 2021 and October 2022 in a tertiary hospital. The
patients were diagnosed with BPH and underwent TURP either

Monopolar or Bipolar. Informed consent was obtained from all pa-
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tients, and the institutional ethics committee approved the study.
Patients were randomized into two groups; the first group (A) pa-
tients who received tadalafil 5 mg once daily and the second group

(B) patients who received a placebo.

All the patients were sexually active before TURP. Sexually inac-
tive patients were excluded from analyses regarding sexual func-
tion due to established limitations of the IIEF in quantifying the

sexual function of sexually inactive men.

A pertinent medical history was obtained. The patients were
evaluated using the International Index of Erectile Function
(IIEF-5) questionnaire to assess the erectile function, the Inter-
national Prostate Symptom Score (IPSS), storage symptoms were
assessed by IPSS storage symptom subscore-15, uroflowmetry,
pelvi-abdominal ultrasonography with PVR estimation and labora-
tory investigations (urine analysis, urine culture, kidney function,
complete blood count, coagulation profile, and prostate-specific
antigen [PSA]). The evaluation time was unified before TURP and
one month, 3 months, and 6 months after TURP.

Randomization

Patients were divided into two groups using simple random-
ization (1:1); group A received early tadalafil 5 mg one week after
TURP, while the other group (group B) placebo medication (Con-
trol group). The randomization was double-blinded (blinded to the
patient and surgeon as well). Study completion and reporting will
be carried out following the Consolidated Standards of Reporting
Trials (CONSORT) (Figure 1).

Sample size

The sample size was determined a priori using power analy-
sis (G*Power, version 3.1.9.2). Power analysis was conservatively
based on three elements: the storage symptoms resolved after
TURP, erectile function post-TURP, and LUTs alleviation post-TURP.
Type I statistical error of &It; 5%; and type II statistical error of &lt;
20%. Given the preceding considerations, a sample size of 105 pa-
tients in each group was estimated. This sample size provided 80%

statistical power and accounted for a 20% dropout rate.

Assessment

Primary outcome: to assess the effect of early tadalafil 5 mg once
daily on persistent storage lower urinary tract symptoms (LUTS)
and erectile function after transurethral resection of the prostate
(TURP). The secondary outcome is to assess the compliance and

adverse effects related to the use of tadalafil.
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Statistical analysis

Data analysis was performed using the software SPSS (Statisti-
cal Package for the Social Sciences) version 26. Categorical vari-
ables were described using their absolute frequencies and were
compared using the chi-square test and Fisher exact when appro-
priate. Quantitative variables were described using their means
and standard deviations or median and interquartile range accord-
ing to the type of data. To compare quantitative data between two
groups, the independent sample t-test (for normally distributed
data) and Mann-Whitney test (for not normally distributed data)

were used. To compare one variable over two points of time within
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one group (paired sample t-test for normally distributed data) and
(Wilcoxon signed rank test for not normally distributed data) were
used. The level of statistical significance was set at P < 0.05. A high-

ly significant difference was presentif p < 0.001.

Results

Around 195 patients were enrolled. Patients were categorized
into group A (103), who received tadalafil 5 mg once daily, and
group B (92), who received a placebo. There is a statistically non-
significant difference between the studied groups regarding age,
BM], and medical comorbidities (Table 1).

Group A Group B
Mean = SD Mean + SD P
Age (year) 63.21+4.78 64.08 + 3.14 0.132
BMI (kg/m?) 24.01+1.47 2438 +2.24 0.188
N =102 (%) N =93 (%) p
Diabetes mellitus 14 (13.7%) 22 (23.7%) 0.074
Hypertension 37 (36.3%) 31 (33.3%) 0.667
Liver disease 6 (5.9%) 4 (4.3%) 0.75
Previous surgical history 68 (66.7%) 63 (67.7%) 0.873
ASA
1 81 (79.4%) 65 (69.9%)
2 15 (14.7%) 22 (23.7%) 0.291
3 5 (4.9%) 6 (6.5%)
4 1 (1%) 0 (0%)

Table 1: Comparison between the studied groups regarding baseline data.

Regarding the erectile function, in group A, there is a significant
improvement in IIEF. The mean (+SD) IIEF in group A before TURP
was 9.84 * 2.6 while post-TURP was 11.59 £ 1.9,19.8 £ 1.12, 20.97
+0.72 at (1, 3, 6 months), respectively (P <.001), while in group B,

in comparison with IIEF before TURP 10.43 * 2.81 there is a signifi-
cant decrease in [IEF at one month after TURP 4.88 + 0.82, however,
a slight improvement in IIEF at (3, 6 months) post-TURP 12.86 *
1.56,15.32 + 1.28, respectively (P < 0.001) (Table 2).

Group A Group B
Mean + SD Mean * SD P
IIEF baseline 9.84+2.6 10.43 £2.81 0.131
IIEF 1 month 11.59+1.9 4.88 +0.82 <0.001**
IIEF 3 months 19.8+1.12 12.86 £ 1.56 <0.001**
IIEF 6 months 20.97 £0.72 15.32+1.28 <0.001**

Table 2: Comparison between the studied groups regarding IIEF-5 before TURP and during 6 month follow-up period.
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Concerning the overall LUTS, there is a comparable improve-
ment in IPSS, Qmax, and PVR in both groups. The mean (+SD) IPSS
in group A before TURP was 24.18 + 2.41 while post-TURP was
7.31+1.66,4.46 £ 0.97, 2.33 + 0.69 at (1, 3, 6 months), respective-
ly (P <.001), while in group B, the mean (+SD) IPSS before TURP
was 24.08 + 2.63 and 9.62 £ 3.34,5.4 + 1.98,2.83 £ 1.27 at (1,3, 6
months) post-TURP, respectively (P < 0.001).

The mean (+SD) Qmax in group A preoperative was 7.54 * 2.45
while postoperative was 16.05 + 2.05,20.32 + 3.15,23.41 + 3.38 at
(1, 3, 6 months), respectively (P <.001), while in group B, the mean
(+SD) Qmax preoperative was 8.27 + 2.28 and 15.22 + 2.0, 19.00
2.1,21.56 + 3.59 at (1,3, 6 months) postoperative, respectively (P
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<0.001). The (median) PVR in group A preoperative was 100 while
postoperative was 40, 20, and 10 at (1, 3, and 6 months), respec-
tively (P 0.2 ), while in group B, the (median) PVR preoperative was
110 and 40, 20, 10 at (1,3, 6 months) postoperative, respectively
(P=0.2).

However, we found in group A that there is a slight improvement
in persistent storage symptoms than in group B, The mean (+SD)
pre-operative storage symptom sub-score in group A was 8.63 *
1.82 while post-TURP was 3.05 * 0.78, 1.63 + 0.49, 0.92 + 0.67 at
(1, 3, 6 months), respectively (P <.001), while in group B, the mean
(+SD) pre-operative storage symptom sub-score was 8.03 + 0.22
and 3.22 = 0.72, 2.48 £ 0.5, 1.69 * 0.47 at (1, 3, 6 months) post-
TURP, respectively (P < 0.001) (Table 3).

Group A Group B
Mean * SD Mean * SD P
IPSS pre 24.18 +2.41 24.08 + 2.63 0.779
IPSS 1 month 7.31+1.66 9.62 +3.34 <0.001**
IPSS 3 months 4.46 £ 0.97 5.4+1.98 <0.001**
IPSS 6 months 2.33+0.69 2.83+1.27 <0.001**
STORAGE IPSS pre 8.63 +1.82 8.03 £0.22 0.036*
STORAGE IPSS 1 month 3.05+0.78 3.22+0.72 <0.001**
STORAGE IPSS 3 months 1.63 +0.49 248+ 0.5 <0.001**
STORAGE IPSS 6 months 0.92 £ 0.67 1.69 +0.47 <0.001**
Qmax pre 7.54 +2.45 8.27 +2.28 <0.001**
Qmax 1 month 16.05 £ 2.05 15.22 +2.0 <0.001**
Qmax 3 months 20.32+3.15 19.00+2.1 <0.001**
Qmax 6 months 23.41+3.38 21.56 +3.59 <0.001**
Median Median
PVR pre 100(90 - 120) 110(70 - 160) 0.298
PVR 1 month 40(30-50) 40(20-50) 0.273
PVR 3 months 20(20-30) 20(15-30) 0.239
PVR 6 months 10(10 - 20) 10(10 - 20) 0.262

Table 3: Comparison between the studied groups regarding IPSS, Storage IPSS, Qmax, and PVR before TURP and

during 6 month follow up period.

Almost all patients were compliant with daily tadalafil. As re-
gard the adverse effect, only 13 patients experienced slight head-
ache and runny nose for a shorter time, Moreover, they didn’t dis-

continue the tadalafil daily use.

Discussion

PDES5-I treatment was more effective than placebo treatment
in patients with ED after nerve-sparing radical prostatectomy con-
tributing to the recovery of EF after prostatectomy and possibly
protecting from penile structural changes [20].
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Enrollment
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Assessed for eligibility (n= 270 )

Excluded (n= 60}

+ Not meeting inclusion criteria (n= 43 )
+ Declined to participate (n= 12 }

+ Other reasons (n=5)

Randomized (n= 210)

i [~ tecaion ) |

Allocated to intervention (n= 105)

+ Received allocated intervention (n= 105 )

+ Did not receive allocated intervention
(anesthetic issues) (n=0 )

Allocated to intervention (n=105 )

+ Received allocated intervention (n= 105 )

+ Did not receive allocated intervention
(anesthetic issues) (n=0 )

Follow-Up

Lost to follow-up (n=2) ‘

Lost to follow-up (n= 13)

| |

Analysed (n=103)

| Analysed (n=92) |

Figure 1: The Consolidated Standards of Reporting Trials (CONSORT).

The same in our study and to the best of our knowledge, this is
the first trial comparing the effect of post-TURP early tadalafil-5
mg administration on the persistent storage symptoms and erec-

tile function.

In elderly men, ED and LUTS related to benign prostatic enlarge-
ment (BPE) represent a high prevalence comorbid condition with
a negative impact on the patient’s QoL and a significant economic
burden. It has been established in preclinical and clinical trials that
besides aging, several metabolic factors affect the onset and wors-
ening of both ED and LUTS, concurring to penile and nerve altera-

tions and also prostate enlargement and inflammation [21].

TURP is known to be the most effective of all the traditional
surgical methods. Once the bladder is free from the obstruction,
the thickened bladder wall undergoes atrophy, and its elasticity is
restored, thus improving the irritative symptoms. The degree of
improvement is reported to be especially high in patients with se-

vere preoperative irritative symptoms [22].

However, a recent study suggested that TURP does not improve
irritation symptoms in every patient, and 20% to 30% of patients
require medication postoperatively due to persistent irritative
symptoms, thus leading to a decrease in quality of life. Significant
improvements in LUTS have been yielded by several clinical stud-
ies on PDE5-Is. Although the precise mechanism for ameliorating
LUTS with PDE5-Is remains unclear, the proposed contributors in-
clude relaxing smooth muscle cells in the urogenital tract via the
NO/cGMP/PDES pathway [23].

In our study, we found that in group A, there is a significant
improvement in erectile function, the mean (+SD) IIEF in group
A before TURP was 9.84 + 2.6 while post-TURP was 11.59 + 1.9,
19.8+1.12,20.97 £ 0.72 at (1, 3, 6 months), respectively (P <.001),
but Regarding overall LUTS, there is a comparable improvement in
IPSS, Qmax and PVR in both groups. However, we found in group
A that there is a slight improvement in persistent irritative symp-
toms. The mean (*SD) pre-operative storage symptom sub-score
was 8.63 *+ 1.82 while post-TURP was 3.05 + 0.78, 1.63 * 0.49, 0.92
+ 0.67 at (1, 3, 6 months), respectively (P < .001), as in the first
systematic review about the use of PDE5-Is for LUTS, Laydner, et al.
reported that PDE5-Is improve IPSS score and IIEF-5 but not Qmax
[24].
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In agreement with our study, Several RCTs demonstrated that
PDES5-Is can significantly decrease IPSS score, ameliorating both
storage and voiding LUTS, and improve patients’ QoL [25]. Like-
wise, in a meta-analysis, IPSS and IIEF scores, but not Qmax, were
significantly improved by PDE5-Is [26]. Another study revealed
that tadalafil was efficacious and well tolerated in treating ED and
LUTS in sexually active men with both conditions. Improvements
in both conditions were significant regardless of baseline severity
[27].

This study is the first prospective trial of penile rehabilitation
with tadalafil 5 mg once a day post-TURP. Our study limitations
were the small sample size, so the study should be refashioned in a
larger scale of population. Moreover, the study didn’t compare the
patients who received tadalafil on demand with the patients who

received tadalafil early.

Conclusion

In comparison to placebo, early Tadalafil 5 mg daily mono-
therapy after TURP can improve erectile dysfunction. We found
that tadalafil 5 mg has a slight improvement in persistent storage

symptoms post-TURP.
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