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INTRODUCTION

The prevalence of  lower urinary tract symptoms (LUTS) 
associated with benign prostatic hyperplasia (BPH) and erectile 
dysfunction (ED) increases with age. The prevalence of  BPH is 
very high, 40% of  men have BPH by the age of  50 and this has 
increased to more than 80% by the age of  80. The prevalence 
of  ED is similarly high and increases with age, 40% of  40 

Purpose: To verify the association between lower urinary tract symptoms (LUTS) and erectile dysfunction (ED) 
and evaluate the influence of sildenafil and doxazosin either as single agents or combined on both symptoms.
Material and Methods: A prospective randomized study including 150 patients presented with LUTS caused 
by BPH in association with clinically diagnosed ED, with age equal or more than 45 years from April 2010 
to April 20011. They were categorized into three comparative groups each one containing 50 patients. 
These groups were comparable regarding pretreatment international prostate symptoms score (IPSS) and 
international index of erectile function (IIEF). The patients of the first group were given sildenafil 50 mg as 
monotherapy, those of the second group were given doxazosin 2 mg and those of the third group were given 
combination of both drugs for 4 months for each group. The main post-treatment parameters for assessment 
and comparison include assessment of patient’s symptoms by repeated IPS Sand IIEF, uroflowmetry and 
assessment of PVR. The statistics was done by use of the Qui--square test.
Results: Pre-treatment parameters were assessed and compared between the three groups. After 4 months 
of treatment, the comparative parameters were applied to all groups and the differences were measured 
post-treatment regarding IPSS, erectile function score, uroflowmetry, and post-void residual (PVR) urine. 
Sildenafil alone caused mild improvement in IPSS, more improvement in IIEF score, and little effect on flow 
rate and PVR urine. Doxazosin alone caused more improvement in IPSS, flow rate and PVR urine and less 
improvement in IIEF score. A combination of both sildenafil and doxazosin caused more improvement in 
all of the comparative parameters than when each drug was given alone.
Conclusions: There is a strong relationship between LUTS and ED. Doxazosin or sidenafil as a single drug 
could be used in treating mild or mild to moderate symptoms but more severe symptoms may usually need 
a combination of both drugs.
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year‑old men experience some degree of  ED, and the rate is as 
much as 70% in 70 year old. Not surprisingly, both BPH and 
ED have a significant negative impact on the quality‑of‑life 
measures for aging men.[1]

As the prevalence of  both ED and LUTS increases with 
age, physicians could be in the position to manage these two 
conditions simultaneously. Moreover, medical therapies for 
either one of  these conditions can affect the other and this 
should be carefully considered when making treatment decisions.

Some alpha‑‑1‑adrenergic blockers have a positive impact on 
erection. This is the case for alfuzosin and doxazosin which 
have been shown to enhance erectile function in experimental 
models, probably by reducing the sympathetic tone and thus 
relaxing corpus cavernosum smooth muscle cells.[2]

Phosphodiesterase‑5 (PDE‑5) inhibitors are commonly used 
to treat ED. There is increasing evidence that they might 
also have a beneficial effect on LUTS, probably through the 
nitric‑oxide pathway. Nitric oxide is an important mediator of  
the relaxation of  isolated bladder and urethral smooth muscle 
and could modulate prostatic smooth muscle tone.[3]

Considering the high incidence of  both ED and BPH in aging 
men, the ability to treat both disorders with a single agent 
such as a PDE‑5 inhibitor would be valuable. Sildenafil is the 
first oral agent to be well documented as an effective form of  
treatment for men experiencing ED. Since its introduction 
in March 1996, no other therapy for ED has achieved such 
prominent public recognition.[4]

In this study, our aim is to perform a prospective randomized 
study to verify the association between LUTS and ED and 
evaluate the influence of  sildenafil and doxazosineither as single 
agents or combined on both symptoms.

MATERIALS AND METHODS

This study is a prospective randomized study including 150 
patients presented with LUTS caused by BPH in association 
with clinically diagnosed ED from April 2010 to April 
2011. Patients eligible for this study are those with age 
equal or more than 45 years complaining of  LUTS caused 
by BPH (after exclusion of  other causes of  LUTS) for 3 
months or more with international prostate symptoms score 
(IPSS) more than 7associated with clinically diagnosed 
ED for also 3 months or more with erectile function score 
{assessed by international index of  erectile function (IIEF) 
questionaire} less than 25.

Exclusion criteria include those patients with previous prostatic 
surgery or other less invasive surgical interventions for BPH, 

those with active urinary tract disease that may causes LUTS as 
cystitis or bladder stones, those with PSA >10, and those who 
are not candidates for medical treatment for ED (as patients 
with cardiac problems which contraindicate the use of  PDE‑5 
inhibitors, patients who need surgical interventions or patients 
with previous unresponsiveness to PDE‑5 inhibitors).

Patients of  our study were categorized into three comparative 
groups each containing 50 patients. These groups were 
comparable regarding pretreatment (IPSS) and (IIEF). The 
patients of  the first group were given sildenafil 50 mg as 
monotherapy, those of  the second group were given doxazosin 
2 mg, and those of  the third group were given a combination 
of  both drugs for 4 months for each group.

Pretreatment assessment was done for all patients, including 
complete medical history, assessment of  the degree of  both 
LUTS and ED using IPSS scoring system and international 
index for erectile function, complete physical examination 
including neurological assessment, laboratory investigations 
including CBC, random blood sugar level, lipid profile, 
serum creatinine, serum PSA, serum testosterone and LH 
and prolactin when indicated (in patients with low serum 
testosterone level), uroflowmetry, and PVR urine assessment.

The main post‑treatment parameters for assessment and 
comparison include assessment of  patient›s symptoms by 
repeated IPSSand IIEF, uroflowmetry, and assessment of  PVR. 
The statistics was done by use of  the Qui–square test.

RESULTS

Of 272 men who were screened for eligibility, 150 subjects 
were randomized into three groups to receive either sildenafil 
50 mg, doxazosin 2 mg, or a combination of  both drugs. 
Pre‑treatment and post‑treatment parameters were assessed 
and compared between the three groups including mean IPSS 
[Table 1], mean erectile function score [Table 2], mean urine 
flow rate [Table 3], and mean PVR urine [Table 4].

A strong relationship was detected between the severity of  
LUTS and the severity of  ED [Table 5].

There were no significant detectable side effects that mandated 
stoppage of  treatment except for slight dizziness and blurring 
of  vision especially in patients who took combination therapy 

Table 1: IPSS score (pre and posttreatment)
IPSS score 
group

Pre‑treatment Posttreatment P value
Mean SD Mean SD Value Comment

G I 17.36 4.82 15.1 4.11 0.000 Significant
G II 15.78 5.21 12.42 4.50 0.001 Significant
G III 16.98 5.13 11.52 4.54 0.000 Significant

IPSS: International prostate symptoms score
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with insignificant effect on blood pressure even in patients who 
took combination therapy.

DISCUSSION

There is a proven relationship between LUTS and ED through 
several etio‑pathological mechanisms and LUTS were clearly 
identified as risk factors for ED; also, the severity of  ED 
increases with increasing the severity of  LUTS, this may be 
explained by several theories:
(1)  Role of  alpha receptors with pelvic sympathetic 

overactivity: Role of  alpha receptors with pelvic 
sympathetic ovreactivity: Heightened pelvic sympathetic 
tone leads to elevated local norepinephrine levels, which 
act on the alpha receptors in the cavernous smooth 
muscle to stimulate contraction.[5,6] The elevated local 
norepinephrine levels induce both vascular and cavernous 

smooth muscle contraction, producing an anti‑erectogenic 
state. Alpha‑Adrenergic receptor blockers block the effect 
of  norepinephrine and can induce erection.[7]

(2) Role of  nitric oxide and bladder outlet obstruction: 
Experimental models were created in animals to test the 
effect of bladder outlet obstruction on cavernosal smooth 
muscle tissue. A recent study found that in rabbits with partial 
bladder outlet obstruction, there was impaired nitric oxide 
(NO)‑mediated relaxation of bladder strips in vitro.[8]

(3) Role of  Rho‑Kinase: Rho‑kinase inhibits myosin light 
chain phosphatase and phosphorylates the myosin light 
chain promoting smooth muscle contraction. This pathway 
is responsible for the tonic contraction of  cavernosal 
smooth muscle and the normal flaccid state of  the penis. 
Inhibition of  Rho‑kinase acts synergistically with NO to 
promote erection and vasoconstrictors that impair erection 
operate through the Rho‑kinase pathway. Inhibition of  
this pathway that is responsible for tonic contraction may 
promote erections.[9]

Some alpha adrenergic blockers used for treatment of  LUTS 
caused by BPH have a positive erectogenic effect as doxazosin 
and alfuzosin; also, PDE‑5 inhibitors have positive impact in 
decreasing the severity of  LUTS most probably through NO 
pathway which mediates relaxation of  bladder and prostatic 
smooth muscles.

In the first group of  our patients, we tried to show the effect 
of  sildenafil as a single drug on both symptoms after 4 months 
follow up [Tables 1 and 2]. This coincides with a study done 
by Ying et al., in which 32 patients with ED and BPH were 
offered oral sildenafil and reviewed before and 6 months after 
the administration of  sildenafil by the (IIEF) and the (IPSS) 
questionnaires. After 6 months, IIEF‑5 scores were increased by 
42.36% and IPSS scores declined by 20.14%, with statistical 
significance (P < 0.01).[10]

In this study, the mean pre‑treatment flow rate was 9.82 ml/sraised 
to 10.58 ml/s after 4 months of  treatment (P = 0.000). 
CemGüler et al. reported that the Qmax. Of 38 patients with 
obstructive LUTS were evaluated before and after treatment 
with sildenafil 50 mg for 3 months The mean Qmax was 11.4 
and 12.3 ml/s before and after sildenafil, respectively (P < 
0.0001). [11] This relaxant effect of  sildenafil on the prostatic 
smooth muscles may also explain its positive effect on PVR 
urine. In our study, the mean pre‑treatment PVR urine was 65.8 
ml and it decreased to 59.6 ml after 4 months of  treatment (P 
= 0.000 0.).

From these results we noticed that sildenafil alone caused mild 
improvement in IPSS, more improvement in IIEF score and 
little effect on flow rate and PVR urine.

Table 2: ED score (pre/posttreatment)
ED score 
group

Pretreatment Posttreatment P value
Mean SD Mean SD Value Comment

G I 15.04 5.53 19.68 4.45 0.000 Significant
G II 14.10 5.55 16.12 5.04 0.000 Significant
G III 13.98 5.55 18.56 5.03 0.001 Significant

Table 3: Urine flow rate (pre/posttreatment)
Urine flow 
rate group

Pretreatment Posttreatment P value
Mean SD Mean SD Value Comment

G I 8.82 2.90 10.58 2.40 0.000 Significant
G II 10.02 2.83 13.32 2.74 0.003 Significant
G III 9.92 2.69 13.94 2.54 0.000 Significant

Table 4: Post‑void residual urine (pre/posttreatment)
Postvoid residual 
urine group

Pretreatment Posttreatment P value
Mean SD Mean SD Value Comment

G I 66.80 4.75 55.60 3.46 0.000 Significant
G II 62.72 4.58 31.20 3.87 0.003 Significant
G III 70.37 3.80 28.60 2.45 0.000 Significant

Table 5: LUTS severity versus ED severity
LUTS severity Mild Moderate Severe P value
ED severity No. % No. % No. %

G I
Mild 0 0.0 10 29.4 0 0.0 0.000
Moderate 0 0.0 4 11.8 7 43.8
Mild moderate 0 0.0 20 58.8 1 6.3
Severe 0 0.0 0 0.0 8 50.0

G II
Mild 0 0.0 12 32.4 0 0.0 0.000
Moderate 0 0.0 7 18.9 8 61.5
Mild moderate 0 0.0 18 48.6 0 0.0
Severe 0 0.0 0 0.0 5 38.5

G III
Mild 0 0.0 13 36.1 0 0.0 0.010
Moderate 0 0.0 8 22.2 7 50.0
Mild moderate 0 0.0 15 41.7 0 0.0
Severe 0 0.0 0 0.0 7 50.0

LUTS: Lower urinary tract symptoms
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In the second group of our patients, we tried to show the effect 
of doxazosin as a single drug on both symptoms after 4 months 
follow up [Tables 1 and 2]. This coincides with a study done 
by Demir et al.[12] In this study 53 patients with LUTS (IPSS 
score >7) whose maximum flow rate (Qmax) was <15 ml/s 
were enrolled in the study. Patients received doxazosin 2 mg once 
daily for 6 weeks. Subjective efficacy was assessed by IPSS for 
LUTS and efficacy was assessed by (IIEF) for erectile functions 
at baseline and sixth week. The objective efficacy was assessed 
by (Qmax). At the endpoint, doxazosin significantly improved 
the mean total IPSS score (4.7) (P = 0.001), and mean Qmax  
(+3.2 ml/s) (P = 0.002) over baseline. The mean improvement of  
IIEF scores after the treatment period was (+2.3) (P = 0.0002).

The mean pretreatment flow rate was 10.02 ml/s raised to 
12.32 ml/s after 4 months of  treatment (P = 0.000). This 
also coincide with the previous study done by Demir et al.[12] 

This means that doxazosin is better in improving urine flow 
rate than sildenafil.

The mean pre‑treatment PVR urine was 66.7 ml and decreased 
to 41.2 ml after 4 months of  treatment (P = 0.0001) which 
is better than the first group. This means that doxazosin has 
better effect in reducing PVR than sildenafil.

From these results, we noticed that doxazosin alone caused 
more improvement in IPSS, flow rate, and PVR urine and 
lesser improvement in IIEF score.

In the third group of  our patients, we tried to show the effect 
of  combination therapy by both doxazosin and sildenafil on 
both symptoms after 4 months follow up [Tables 1‑4]. This 
correlates with a pilot study done by Steven A. Kaplan[2] to 
assess the efficacy and safety of  the alpha‑1‑blocker doxazosin 
2 mg once daily (OD), the PDE‑5 inhibitor sildenafil 50 
mg OD, and the combination of  both on UTS suggestive 
of. Men aged 50–76 years with previously untreated LUTS 
and ED were randomized to receive doxazosin (n = 20), 
sildenafil (n = 21), or the combination of  both (n = 21) for 
12 weeks. Changes from baseline in international prostate 
symptom score (IPSS), maximum urinary flow rate (Qmax), 
(PVR urine volume, and erectile function domain of  the 
international index of  erectile function (IIEF) were assessed 
at week 12. He showed that improvement of  IPSS was 
significant with the 3 months treatments but greatest with 
the combination (24.1%) compared with doxazosin (15.6%) 
and sildenafil (16.9%) alone (P < 0.03). PVR, and Qmax 
were significantly improved with doxazosin only and the 
combination. Improvement in IIEF was slight with doxazosin 
(16.7%), marked with sildenafil (49.7%), and greatest with 
the combination (58.6%).

From these results we noticed that acombination of  both 
sildenafil and doxazosin caused more improvement in all of  the 
comparative parameters than when each drug was given alone.

Correlation between LUTS and ED: From our results we 
found a strong relationship between the severity of  LUTS 
and the severity of  ED, and LUTS are well‑‑documented risk 
factors for ED.

CONCLUSION

From the previously reviewed data we have reached to two 
important conclusions: First, there is a strong relationship between 
LUTS and ED; second, doxazosin or sidenafil as a single drug 
could be used in treating mild or mild to moderate symptoms 
but more severe symptoms may usually need a combination of  
both drugs in order to achieve patient satisfaction.
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