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ABSTRACT
o ) Background: Erectile dysfunction [ED] is the inability to obtain and
Article information maintain an erection appropriate for sexual activity. estimated one
in ten adult males experience ED on a long-term basis.
Received: 05-05-2023 Aim of the work: We aimed to assess endothelial biomarkers [C-reactive

protein and fibrinogen] before and after Platelet-Rich Plasma versus
daily Tadalafil 5 mg and evaluate the role of Platelet-Rich Plasma
in vasculogenic erectile dysfunction.

Patients and Methods: This research had been conducted on 40 cases with
vasculogenic ED and 10 normal healthy individuals as a control.
Patients were divided into two groups; group 1 which included 20
ED patients who received daily Tadalafil 5 mg, and group 2 which
included 20 ED patients who were injected with Platelet-Rich
Plasma. CRP and Fibrinogen were collected from all patients before
and after treatment.
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— systolic velocity [PSV], it significantly increased from 17+1.07
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Conclusion: According to our results, Tadalafil and PRP improve the
inflammatory biomarkers such as CRP and Fibrinogen, although the

increase of the biomarkers was more in Tadalafil, Tadalafil is more
effective than PRP in the therapy of men with Erectile Dysfunction.
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INTRODUCTION

Definition of erectile dysfunction is the inability
to obtain and sustain an erection strong enough to
allow for satisfying sexual interaction [, Middle-
aged and older adults frequently experience erectile
dysfunction [ED], and its prevalence is rising
steadily over the past few years [,

The reasons for ED might be psychological,
neurologic, hormonal, vascular, or drug-related.
Worldwide, 23% of men between the ages of
Forty and eighty have ED symptoms Bl ED can
have an organic, psychogenic, or mixed genetic
cause. 89% of studied cases have organic reasons,
which may be vascular, neurological, anatomical
or endocrine ™,

Males with Diabetes mellites [DM] have a much
higher prevalence of ED, they tend to develop the
condition earlier than males in the general population
B, Endothelial dysfunction, particularly vasculogenic
ED, is thought to be a significant factor in the
pathophysiology of ED 1. Endothelial dysfunction
is frequently linked to systemic atherosclerosis
since it is a precursor to atherosclerosis. Recent
research has shown that studied cases with athero-
sclerotic cardiovascular disease have a significant
prevalence of ED. On the other hand, it has been
demonstrated that studied cases with ED have a
high incidence of later CV illness ["],

Males with ED most usually use oral therapy
with type 5 phosphodiesterase inhibitors, such as
tadalafil, as their first-line treatment. PDESI increases
smooth muscle relaxation & penile artery blood
flow by blocking the inactivation of cGMP &,
Impacts of PDE-5 inhibitors include boosting or
preserving vascular endothelial function and promoting
hemodynamics, among others 1. According to
Lee et al. l%s study, hyperlipidemia had been
thought to increase the risk of ED, and tadalafil,
new generation-PDE-5, appeared to have a synergistic
impact on studied cases hemodynamics.

In contrast to whole blood, platelet-rich plasma,
autologous plasma fraction created by centrifuging
whole blood, has Three to seven times greater
mean platelet concentration ™, Intracavernosal
injections of PRP have recently gained popularity
as effective angiogenic, vasculogenic and regenerative
therapy options for ED 12,

The goal of this research had been to assess
serum endothelial biomarkers [C-reactive protein
and fibrinogen] before and after Platelet-Rich
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Plasma versus daily Tadalafil 5 mg and evaluate
the role of Platelet-Rich Plasma in vasculogenic
erectile dysfunction.

PATIENTS AND METHODS

This research had been conducted on 40 studied
cases with vasculogenic ED and 10 normal healthy
individuals as a control. Patients were divided into
two groups; group 1 which included 20 ED
patients who received daily Tadalafil 5 mg, and
group 2 which included 20 ED patients who were
injected with Platelet-Rich Plasma. All patients
were recruited from Andrology Outpatient Clinics
at Al-Azhar University, Cairo, Egypt. Our study
was approved by the ethical committee of our
institution, where we collected the cases. All patients
and control signed informed consent before
recruitment. We recruited the patients according
to the following criteria: The inclusion criteria
were Men with Vasculogenic Erectile Dysfunction.
The exclusion criteria were 1] patients with other
sexual disorders such as desire disorders, 2] other
types of erectile dysfunction [psychogenic or
neurogenic], 3] previous treatment for ED, 4] a
history of active inflammation, or malignant neoplasm.

Data collection

All studied cases had been subjected to the
following: Full history taking with special attention
to the history of any inflammatory, neoplastic, or
autoimmune disease, General physical examination,
Estimation of height, and weight, calculation of
Body Mass Index [BMI], and International Index
of Erectile Function questionnaire. Examination
of testes, epididymis, vas deferens, Penile Duplex,
and hormonal Profile [FSH, LH, Prolactin] To exclude
the endocrinal cause. CRP and Fibrinogen samples
were collected from all patients before and after
treatment.

Sample collection

Three ml of cavernous blood are collected,;
1.8 ml is collected on potassium citrate 3.2% in a
1:9 ratio then plasma is separated for fibrinogen
testing and 1 ml is collected on plain tube for
CRP testing by turbidimetric method.

Intra-cavernosal PRP injection sessions

A 5 ml Blood sample was taken from the
patient and put in a Blood centrifuge. Blood
samples undergo 2 cycles in the centrifuge, the
first one on 1500 in 10 minutes, while, the second
one on 3000 in 5 minutes. Plasma was taken from
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the sample and injected Intracavernosally in 3
sessions with 3 weeks in between.

Statistical analysis: With the aid of IBM
SPSS software package version 20.0 [IBM Corp,
Armonk, NY], data had been fed into the computer
and evaluated. Numbers and percentages had been
used to indicate qualitative data. The normality
of distribution had been examined using the
Shapiro-Wilk test. As our data were normally
distributed, we presented it as mean = SD, and
the comparison between the two groups was done
by the independent t-test. Paired data were analyzed
using the paired t-test. At a P value of 0.05, the
significance of outcomes had been determined.

RESULTS

Our research was conducted on 40 cases with
vasculogenic ED and 10 normal individuals. All
three study groups were comparable regarding
the baseline data as age and BMI [P value = 0.26,
and 0.87 respectively] [table 1].

As regards the PSV, it significantly increased
from 17+1.07 cm/s before tadalafil treatment to
27.37+1.24cm/s after it [P value = 0.04]. Also, it
was significantly increased in the PRP group
from 13£1.02 cm/s at the baseline to 25.37+£1.33
cm/s after it [P value = 0.013]. The difference
between the two groups at the baseline was

significant statistically [P value = 0.03] [Table
2], however after treatment we found no
statistically significant difference between the 2
groups [P value = 0.1] [Table 3].

According to the EDV, it significantly decreased
from 9.0 + 1.6 cm/s before tadalafil treatment to
3.1+ 1.2 cm/s after it [P value = 0.001]. Also, it
was significantly decreased in the PRP group
from 6.9 £ 1.3 cm/s at the baseline to 4.6 + 1.7
cm/s after it [P value = 0.04]. The difference
between the two groups was not significant either
at the baseline [P = 0.07] or after the treatment [P
= 0.7]. Also, we found no significant difference
between the 2 groups before [P = 0.0.056] or after
treatment [P value = 0.9] regarding the RI.

In terms of the CRP level, in the tadalafil
group, it significantly decreased from 80.46 +
15.61 mg/l to 9.13+3.35 mg/l after treatment [P
value = 0.001]. Also, in the PRP group, it
decreased from 103.46+16.12 mg/l to 15.03 +
3.41 mg/l [P value = 0.001]. Although the level
of CRP was significantly decreased in both groups,
its level was significantly lower in the tadalafil
group than in the PRP group [P = 0.001]. Also,
the fibrinogen level was significantly decreased
in each treatment group [P value = 0.001] and
was lower in the tadalafil group than in the PRP
group [P value = 0.001] [Tables 2, and 3].

Table [1]: Demographic data of the studied patients

Tadalafil Group PRP Group B Control Group C P value
A [n=20] [n=20] [n=10]
Age [Mean + SD| 48+£10 44+5 48+6.5 0.262
BMI [Mean = SD] 22431 21+£2.8 20+4 0.875
Table [2]: Comparison between Tadalafil and PRP before administration
Tadalafil Group A PRP Group B P value
[n =20] [n =20]
PSV, cm/s [Mean = SD] 17+1.07 13+1.02 0.033*
EDV, cm/second [Mean = SD] 9.0£1.6 69+13 0.075
RI [Mean + SD] 0.65+0.2 0.62+0.3 0.964
CRP, mg/L [Mean + SD] 80.46 + 15.61 103.46 +£16.12 <0.001
Fibrinogen level[g/l] [Mean + 30.5+4.15 29.45+2.55 0.891
SD]
Table [3]: Comparison between Tadalafil and PRP after administration
Tadalafil Group A PRP Group B P value
[n=20] [n=20]
PSV, cm/s [Mean = SD] 27.37+1.24 25.37+1.33 0.143
EDYV, cm/second [Mean + SD] 3.1+£1.2 46+1.7 0.729
RI [Mean = SD] 0.79 £ 0.36 0.70 £ 0.21 0.896
CRP, mg/L [Mean + SD] 9.13+3.35 15.03+£3.41 <0.001*
Fibrinogen level [g/l] [Mean + SD] 3.09+ 0.43 10.42+0.72 0.001*

4745



Attar AM, et al.

IJMA 2024 July; 6 [7]: 4743-4748

DISCUSSION

Continuous inability to achieve or sustain a
penile erection strong enough for acceptable sexual
performance is known as erectile dysfunction.
vascular component of the pathogenesis of erectile
dysfunction predominates over psychogenic
variables (3,

For clots to form, fibrinogen must be present
in sufficient amounts in plasma. In cases of severe
bleeding, fibrinogen is the first coagulation factor
to reach critically low plasma concentration.
Microvascular constriction results from fibrinogen
binding to vascular endothelium intercellular
adhesion molecule-1 4 11,

Because of their capacity to offer supra-
physiologic levels of necessary growth factors to
give regenerative stimulus that promotes repair
in tissues with low healing potential, platelets with a
high concentration in platelet-rich plasma have
therapeutic potential 6. Platelets in Platelet-rich
Plasma, incubated with Endothelial cells in situ,
induced a rise in membrane expression of Inter-
cellular adhesion molecule-1 on Endothelial cells
compared with autologous Platelet poor plasma &1,

Tadalafil is long-acting, selective PDEI that
must be taken Thirty minutes before sexual activity
because it has the longest period of action in its
class & maximum period of seventy-two hours.
It also has an onset time of twenty minutes 8],
Tadalafil 5 mg daily improves Erectile dysfunction
and Ejaculation after 12 weeks and is more
effective than the use of Tadalafil on demand !,

In our study, we found the mean + SD for age
in group A was 49 + 10, group B was 45 + 5 and
47 + 6.5 for group C. Zaghloul et al.  conducted
a study on forty-eight patients complaining of ED
non-responding to on-demand PDE5 inhibitors
had been allocated into two equal groups, diabetics
and non-diabetics with Mean * SD for age 50.16
+6.89, 52.33 + 5.17, respectively.

Lei et al. ! aimed to analyze the impact and
clinical importance of tadalafil and atorvastatin
in middle-aged and elderly studied cases with
hyperlipidemia complicated by erectile dysfunction
on hemodynamics and sexual function. They found
the mean £ SD for age 60.32 + 3.50 in the
experimental group and 59.25 = 3.36 for the
control group.

According to IIEF-5 scores, our results revealed
that most cases were mild [53.3%], moderate
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cases were [33.3%] and severe cases were 13.3%
for group A. In group B, we found mild cases
were [63.3%], moderate cases were [26.7%] and
severe cases were [10%]. There is no variation
between the two groups. After treatment, were
significant differences before and after Tadalafil
and PRP [p-value = 0.001].

In agreement with us, the research of Zaghloul
et al. 1 sought to determine if platelet-rich
plasma and daily oral tadalafil intake would be
beneficial for treating erectile dysfunction in
diabetic studied cases who had not responded to
PDES5 inhibitors. Both the diabetes group's mean
total 1IEF-5 score [8.04 vs. 12.1, p = 0.003] and
the non-diabetic group's [10.2 vs. 14.8, p =
0.001] showed a substantial increase. Gallo et al.
221 reported the same results as ours. They found
that the mean IIEF-EF score rises from 22.1 £ 2.2
to 27.8 £ 2 in group B [P <.001] in the tadalafil
group, the rise in mean IIEF score had been 5.7.

Rajfer et al. [, conducted a 24-week, multi-
center study in which males with erectile dysfunction
were given 2.5 and five milligrams of tadalafil or
placebo. 238 of 287 men who began protocol
completed it [83%]. In tadalafil 2.5 and five mg
arms, for instance, the mean IIEF-EF domain
score increased by 6.1 & 7.0 points, proving that
tadalafil had been superior to the placebo across
all primary efficacy end objectives, while the
placebo group only sawa 1.2-point increase.
According to the worldwide erectile functioning
guestionnaire, tadalafil use significantly reduced
the quality of sexual encounters, sexual desire,
and overall sexual life satisfaction.

Similar to our findings, Lei et al. 4, found
that the Mean + SD of the IIEF-5 score was 15.16
+ 3.02 in PRP experimental group and 14.84 +
2.44 in the control group. After therapy, when
compared to the control group, the experimental
group's sexual function considerably improved,
as evidenced by superior IIEF-5 scores, longer
nocturnal penile erection times, longer total erection
durations, and longer penile root hardness > 60%
maintenance periods.

Our results were supported by Matz et al. 23
who studied cases with Pyronine's illness and
were both given ICI of platelet-rich fibrin matrix,
and both groups experienced objective improvements
in their IIEF-5 scores for rigidity and satisfaction.

Confirming our findings, Tas et al. 4 showed
that cavernous PRP therapy in ED cases is dependable,
however, despite a considerable rise in mean
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IIEF-EF scores, ED grades remained the same.
Porst et al. ?° found that there is a difference
regarding IIEF-EF scores compared to placebo
[LS mean change: 4.2; 5.4] [p< 0.01]. Improvements
in IIEF-EF LS mean scores were seen after taking
tadalafil 2.5 mg & Five mg, respectively [a
minimal clinically important difference].

In the present research, we showed that there
is a difference among our three groups Cavernosal
CRP before and after intervention and fibrinogen
level [g/1], PSV, and EDV after intervention [p<
0.05]. Our results show statistical variation before
and after the administration of Tadalafil regarding
PSV, EDV, RI, CRP, Fibrinogen, and IIEEF. Our
results show statistical variation before and after
the administration of PRP regarding CRP, IIEEF,
and fibrinogen.

In agreement with us, Lei et al. ! findings
of our investigation demonstrate that following
treatment, CRP in the experimental group was
substantially lower than that in the control group
[p=0.00]. After therapy, the experimental group's
hemodynamic markers, including HSV, LSV,
PSV, HCT and ESR, greatly outperformed those
in the control group, with variation [p=0.00].

Bansal et al. ?° reported that Lower hs-CRP
at baseline [median 1.5 mg/L vs. 2.0 mg/L; P =
0.034]] and proportionately higher decrease in its
level were associated with improvement with
tadalafil. Lee et al. ) researchers investigated
the relative significance of high-sensitivity C-reactive
protein levels in studied cases with diabetes and
erectile dysfunction. They discovered that median
hs-CRP values in non-responders and responders
had been 0.31+0.15[0.18t0 0.63] & 0.14 mg/dL
[0.09 to 0.40 mg/dL] [p=0.028].

Brock et al. 281 reported that Tadalafil, Little
doses used orally once per day are safer and more
efficient than high doses when required, particularly
in people with diabetes, hypertension, hyperlipidemia
and alcohol use.

In agreement with us, Zaghloul et al. 2%,
revealed that pharmaco-penile duplex readings
found substantial improvement in mean PSV and
EDV after PRP therapy in improved cases in
both diabetic and non-diabetic groups. This
improvement had been related to pharmaco-
penile duplex readings.

Abdel-Kader 1, aimed to Identify the efficacy
of five mg of tadalafil per day in treating erectile
dysfunction in diabetic males. When compared to
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baseline PSV, they demonstrated significant increases
in PSV after twelve weeks. When comparing the
Twelve-week IIEF score to the baseline 1IEF
score, we discovered a significant rise. In the
comparison of tadalafil, sildenafil, and vardenafil,
Jannini et al. B9 found that for PSV and RI, mean
baseline values had been 38 [33.5-42.6] and 0.87
[0.81-0.92] in sildenafil 50 mg group, 39.8 [38.6-
45.8] and 0.86 [0.80-0.92] in sildenafil 100 mg
group, 35.4 [30.9-39.9] and 0.87 [0.82-0.91] in
tadalafil group, and 36.9 [39.3-43.5] and 0.85
[0.82 - 0.88] in vardenafil group, for PSV & Rl values.

Conclusion: Tadalafil and PRP improve the
inflammatory biomarkers such as CRP and fibrinogen,
although the increase of the biomarkers was more
in Tadalafil, we can say that Tadalafil is more
effective than PRP in the treatment of men with
Erectile Dysfunction. We recommend further
studies on a larger sample of participants to prove
or disprove our assumption. Further research is
necessary to investigate a possible therapeutic
role for Tadalafil in ED-studied cases.

Financial and non-financial disclosure: None.
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