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Background: Aim of the study was to compare efficacy of Tadalafil and
Alfuzosin regimens in patients of Benign Prostate Hyperplasia.
Methods: It was a comparative, prospective, observational, non-invasive,
parallel and randomised study conducted at the Outpatient Department of
Urology, Rajindra Hospital, Patiala. 60 patients diagnosed with Benign Prostate
Hyperplasia along with Lower Urinary Tract Symptoms, out which, 30 patients,
consuming Tadalafil and 30 patients consuming Alfuzosin were considered.
History regarding the concerned disease and the compliance of treatment was
taken. Symptom scores were assessed with the help of International Prostate
Symptom Score, Quality of Lifestyle Score and Erectile Dysfunction Score.
Physical examination consisting of Focused Neurological Examination along
with Digital Rectal Examination were conducted. Parameters like Renal Function
Test, Urine analysis, Ultrasound of Prostate and uroflowmetry were also
considered.
Results: The mean age selected for study was 64 years for Tadalafil and
Alfuzosin group. The mean level of IPS Score, Qol Score and ED Score at the
first day of inclusion of patients were 23.96±4.49, 4±0.78, and 25.33±4.02
respectively for Tadalafil group and regarding Alfuzosin group they were
25.23±4.84, 3.56±0.81, and 26.1±4.04 respectively. Follow ups were conducted
at 15 days, 1 month and 3 months for both the groups which were found to be
statistically significant after 3 months and Alfuzosin showed a favourable result.
Conclusions: Alfuzosin 10mg given at daily dose was found to have higher
efficacy than Tadalafil (5mg).
Keywords: Alfuzosin, Alpha blockers, Benign prostate hyperplasia, Erectile
dysfunction, International Prostate Symptom Score, Phosphodiesterase
inhibitors, Tadalafil

INTRODUCTION
Benign Prostate Hyperplasia (BPH) is a condition which is
progressive in nature, showing abnormal enlargement of
Prostate gland. This ailment is also accompanied with
Lower Urinary Tract Symptom (LUTS) and for this, BPH
acts as a contributor. It is a well-known fact that BPH and
the LUTS is very common in elderly men and has a
significant impact on the patients’ quality of life. For male
population it was observed on Autopsy that the
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Histological prevalence of BPH alongwith LUTS was
found to be 50% in men aged 50-60 years and of 90% over
80 years was seen. 75% of men above 50 years old had
symptoms arising from BPH, and 20-30% of men reaching
80 years old required surgery.
BPH being one of the commonest diseases to be managed
by Urologists, its aetiology and pathophysiology are still
unclear.1
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Along with being highly prevalent conditions in case of
aged male population, they are also associated with a
significant negative impact on patients’ quality of life.2,3
Etiology
Benign prostatic hyperplasia occurs mainly due to
proliferation of smooth muscle and epithelial cells in
prostatic tissue resulting in lower urinary tract symptom.4,5
However, various other etiological factors or risk factors
have also been pointed out:

Inflammation
According to studies by the ‘Reduction by Dutasteride of
Prostate Cancer Events’ (REDUCE) trial and the ‘Medical
Therapy of Prostate Symptoms Study’ (MTOPS) It was
seen that prostate inflammtion led to injury of prostate
tissues, and it stimulated cytokines from inflammatory
cells which led to local growth factor production and
angiogenesis in the tissue as a wound healing process,
leading to tissue growth.17,18
Metabolic symptom

Tissue remodelling
According to Mc Neal, BPH first develops in the
periurethral transition zone of the prostate and all the BPH
nodules develop either in the transition zone or in the
periurethral region.6-8 These nodules have a decreased
epithelium-to-stroma ratio, along with disrupted growth
and death programmes of stromal cells, leading to
increased and an abnormal final stromal volume.9-11 The
underlying mechanism may be due to the involvement of
excessive activation of anti-apoptotic cell death
mechanisms in the human prostate, resulting in an
abnormal growth in favour of cell proliferation that might
ultimately induce hyperplasia.12,13
Hormonal factors
The development of BPH requires the action of testicular
androgens.
Although, serum level of testosterone declines with
increasing age, the levels of dihydrotestosterone (DHT)
and androgen receptor (AR) remain high at intraprostatic
region.
Dihyhydrotestosterone is also stimulated by prostatic 5alpha reductase. This enzyme is present in fibroblasts of
the stroma and in basal epithelial cells of the Prostate
gland.14-16

It is defined as abdominal obesity associated with
hyperinsulinaemia, insulin resistance and cardiovascular
risk factors. Recent studies have shown BPH and
Metabolic Symptom to be interlinked.19
The size of the prostate rises with the progression of BPH,
thus resulting in the obstruction of the urine flow, leading
to LUTS. However, the pathopysiology of this disease is
rather complex. Prostatic hyperplasia produces an increase
in urethral resistance, leading to compensatory changes in
the function of urinary bladder. The obstruction-induced
changes in detrusor function, accompanied by age-related
changes in both bladder and nervous system function, lead
to urinary frequency urgency and nocturia. Neal et al,
showed prostatectomy could resolve the emptying
problem of LUTS but not the storage problem.20
It is thought that the enlarged prostate showed obstruction
via both dynamic and static mechanisms.1 The static
component was due to enlarged prostate obstructing the
urine stream within the prostatic urethra and the dynamic
obstruction was thought to be the result of smooth muscle
hyperplasia and contraction and was induced by alpha 1
adrenoceptor subtype.21
Before early 1990s, symptomatic BPH was most
commonly treated with transurethral prostatectomy. At
that time only, medical therapy using α-blockers lead to
decline of transurethral prostatectomy.22

Table 1: Various properties of both the drugs are given in brief.
Properties

Mechanism of
action

Doses prescribed
Pharmacokinetics
Adverse effects

Tadalafil
Eliminates the action of Phosphodiesterase 5 enzyme
leading to persistent smooth muscle relaxing action of
cGMP
induced by Nitric Oxide26
Increased c GMP causes smooth muscle relaxation by
reducing Calcium and via dephosphorylation of myosin light
chain phosphate which leads to smooth muscle relaxation27
5mg once daily29
It has a longer half-life than other drugs,
with a duration of action of 36 hours30
It is metabolised by CYP3A431
Headache, Dyspepsia, back pain,nasal congestion. Not for
patients consuming nitrates33

Alfuzosin

Non selective α1 blocker28

Once daily dose of 10mg23
Shows extensive first pass
metabolism, 60% bioavailability.
Plasma half life is 3- 5 hrs32
Priapism, Postural Hypotension,
Vertigo, Floppy Iris Symptom34
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Alfuzosin is an inhibitor of alpha-1 adrenoreceptor in the
urogenital system and has been used in the treatment of
dysuria caused by BPH. Clinical research also showed that
PDE5 inhibitors are also beneficial for the treatment of
LUTS. Here only tadalafil 5mg once daily has been
approved for the treatment of BPH with LUTS.23 Tadalafil
was approved for daily use in the treatment of BPH in
October 2011 by US Food and Drug Administration
(FDA) and represents a novel mechanism of action for
treatment of the signs and symptoms of BPH.24
Tadalafil is Phosphodiesterase 5 inhibitor, stimulating
Nitric oxide, which diffuses into smooth muscle cells and
stimulates guanylyl cyclase. The increase in cGMP
mediates vasodilatation via activation of protein kinase
Phosphodiesterase enzymes eliminate the effect of cGMP
induced by Nitric Oxide.25

The resulting increase in cytoplasmic cGMP mediates
vasodilatation via activation of protein kinase G.
Consequently, inhibition of phosphodiesterase V
potentiates the effect of endothelium-derived nitric oxide
and of nitrergic nerves.
Tadalafil is metabolised by CYP3A4. Some unwanted
effects of phosphodiesterase type V inhibitors consist of
vasodilatation in other vascular beds; which include
hypotension, flushing and headache. Visual disturbances
have occasionally been reported.31
METHODS
The study was conducted at the Outpatient Department of
Urology, Government Medical College, Patiala.
Study design

Tadalafil (dose 5mg OD), retards the effect of
Phosphodiesterase 5 enzyme, thus leading to persistent
cGMP actions which is induced by Nitric Oxide.26
Alfuzosin
It is a competitive α 1 antagonist, having 60%
bioavailability and a half-life of 3-5 hours. It shows
extensive first pass metabolism. Alfuzosin shows non
selective affinity for α1 receptors. These receptors are
present at the smooth muscles. Thus, Alfuzosin has greater
potency in inhibiting contraction in prostate smooth
muscle. As prostate smooth muscle relaxes, it also relieves
the compressed lumen of Ureter, thus providing free
passage of obstructed urine.
Alfuzosin may lead to postural Hypotension with/without
dizziness which is transient in nature. Patients consuming
oral Alfuzosin and undergoing cataract surgery are at
increased risk of the intraoperative floppy iris symptom
(IFIS), consisting of billowing of a flaccid iris, propensity
for iris prolapse, and progressive intraoperative pupillary
constriction. These effects increase the risk of cataract
surgery, and complications are seen within14 days of
taking these agents.34
Tadalafil
Effects of cGMP induced by Nitric Oxide (NO) are
terminated by phosphodiesterase enzymes. Tadalafil is the
inhibitor of phosphodiesterase type V that potentiates NO
actions.35
Nitrergic nerves release nitric oxide, which is a simple
signalling molecule of gaseous nature, which diffuses into
smooth muscle cells, thus activating guanylyl cyclase. The
Amino acid, which acts as a precursor for production of
Nitric Oxide is L-Arginine.36 Nitric oxide, released either
in free form or in combination with a thiol compound
interacts with the haem moiety of Guanyl Cyclase enzyme.
This interaction occurs in cytoplasm of cell leading to
conversion of GTP to c GMP.27

The study was conducted for 3 months. It was a
comparative, prospective, observational, non-invasive,
parallel and randomised study which comprised of total 60
patients diagnosed with Benign Prostatic Hyperplasia
along with Lower Urinary Tract Symptom, out which, 30
patients, consuming Tadalafil and 30 patients consuming
Alfuzosin were chosen.
Subjects at the age group of 50 and above were chosen for
the study, after they understood the nature of the study, the
risks and advantages associated with it with the help of
patient information sheet and when they agreed to sign the
informed consent forms voluntarily, after understanding
the clauses given in them. The patient information sheet
and the informed consent form was made in Hindi, English
and Punjabi languages.
For each patient, proper history regarding the disease and
the consumption of drug was taken. Symptom scores were
assessed with the help of International Prostate Symptom
Score (IPS Score), Quality of Lifestyle Score (QoL Score)
and Erectile Dysfunction Score (ED Score).
Physical examination consisting of Focussed Neurological
Examination along with Digital Rectal Examination were
also conducted. Other parameters consisting of Renal
Function Test, Urine analysis, Ultrasound of Prostate and
uroflowmetry were also considered.
The follow up of patients at each group were done at 15
days, 1 month, 3 months.
Inclusion criteria
Inclusion criteria comprised of patients who are already
diagnosed with Benign Prostate Hyperplasia (BPH) along
with Lower Urinary Tract Symptom (LUTS) and are on
either Tadalafil or on Alfuzosin Therapy. They should not
suffer from any other diseases like Diabetes
mellitus/insipidus or hypertension.
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Exclusion criteria

Erectile Dysfunction score of 19. All the three scores
depicted Moderate Erectile Dysfunction

It comprises of following patients:
•
•
•
•
•
•

Those who are on medication other than Tadalafil or
Alfuzosin.
Those who are suffering from any other diseases like
Diabetes Mellitus/Insipidus or Hypertension.
History or evidence of prostate cancer
History of previous prostatic surgery or other
invasive procedure to treat BPH
History of acute urinary retention (AUR) within 3
months prior to screening visit,
Any causes other than BPH.

RESULTS
A total of 60 patients who were diagnosed with Benign
Prostatic Hyperplasia and Lower Urinary Tract Symptom
were selected for this study, out of which, 30 patients were
administered Tadalafil and other 30 were administered
Alfuzosin. The mean age group of patients consuming
Tadalafil were found to be 64.06±10.4yrs (Mean±Standard
deviation) whereas, for Alfuzosin group it was found to be
64.13±9.39 yrs, which was statistically non significant.
Also, out of 30 patients who were on Tadalafil, 1 patient
had an Erectile Dysfunction score of 21 whereas, 2 patients
gave Erectile Dysfunction score of 18 and 1 patient gave

Mean results regarding International Prostate Symptoms
Score Quality of Life Score were calculated at first day of
visit and follow up of these scores were conducted at 15
days, 1 month and 3 months. Similarly, Erectile
Dysfunction score was also calculated for these patients at
first day of visit and also follow up was conducted at 15
days, 1 month and 3 months.
Table 2 shows the baseline values of International Prostate
Symptom Score, Quality of Life Score and Erectile
dysfunction Score. These values were noted during the
first visit and are given in the form of mean± standard
deviation.
Table 2: Baseline value of International Symptom
score, Quality of Life Score, Erectile Dysfunction
Score of the patients involved in this study.
Variables
International Prostate
Symptom Score
Quality of Life score
Erectile Dysfunction
Score

Tadalafil
group

Alfuzosin
group

23.96±4.49

25.23±4.84

4±0.78

3.56±0.81

25.33±4.02

26.1±4.04

Table 3: Values of International Prostate Symptom Score given during follow up after 15 days, 1 month
and 3 months.
Mean results
International Prostate Symptom score at first
day
International Prostate Symptom score at first
follow up (15 days)
International Prostate Symptom score at
second follow up (1 month)
International Prostate Symptom score at third
follow up (3 month)

Tadalafil group

Alfuzosin group

p value

Inference

23.96±4.49

25.23±4.84

>0.05

Non- significant

21.53±4.53

20.6±5.22

>0.05

Non- significant

19.2±4.03

16.03±5.06

<0.01

Highly significant

16.26±4.84

9.3±3.82

<0.01

Highly significant

Table 3 depicts the mean value of International Prostate
Symptom Score (IPSS) for patients on Tadalafil group and
Alfuzosin group which was noted on the first day of their
visit. The value of IPSS at first day for Tadalafil Group
was 23.96±4.49 whereas for Alfuzosin group, it was
25.23±4.84. p value was found to be >0.05 i.e. statistically
non significant.
Value of IPSS for Tadalafil group at first follow up (after
15 days), second follow up (after 1 month), and at third
follow up (after 3 month) were 21.53±4.53, 19.2±4.03 and
16.26±4.84 respectively whereas those for Alfuzosin
group were 20.6±5.22, 16.03±5.06 and 9.3±3.82

respectively. p value for both the groups were found to be
>0.05 at first follow up (statistically non significant),
<0.01 at second and third follow up (statistically highly
significant).
Table 4 depicts the mean value of Quality of Life Score
(QoL) for patients on Tadalafil group and Alfuzosin group
which was noted on the first day of their visit. The value
of QoL Score at first day for Tadalafil Group was
4.00±0.78 whereas for Alfuzosin group, it was 3.56±0.81.
p value was found to be >0.05 i.e. statistically non
significant.
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Table 4: Values of quality of Score given during follow up after 15 days, 1 month and 3 months.
Mean results
Quality of Life score at first day
Quality of Life score at first follow up (15
days)
Quality of Life score at second follow up (1
month)
Quality of Life score at third follow up (3
months)

Tadalafil group
4.00±0.78

Alfuzosin group
3.56±0.81

p value
>0.05

Inference
Non- Significant

3.53±0.73

2.83±0.53

<0.01

Highly significant

3.4±0.56

2.60±0.72

<0.01

Highly significant

3.33±0.54

2.23±0.67

<0.01

Highly significant

Table 5: Values of erectile dysfunction Score given during follow up after 15 days, 1 month and 3 months.
Mean results
Erectile Dysfunction score at first day
Erectile Dysfunction score at first follow up
(15 days)
Erectile Dysfunction score at second follow
up (1month)
Erectile Dysfunction score at third follow up
(3month)

Tadalafil group
25.33± 4.02

Alfuzosin group
26.13± 4.04

p value
>0.05

Inference
Non- significant

26.23± 2.96

26.43± 3.67

>0.05

Non- significant

26.6± 2.58

26.5± 3.56

>0.05

Non-significant

26.96± 2.64

26.73± 3.36

>0.05

Non- significant

Value of QoL Score for Tadalafil group at first follow up
(after 15 days), second follow up (after 1 month), and at
third follow up (after 3 month) were 3.53±0.73, 3.4±0.56,
and 3.33±0.54 respectively whereas those for Alfuzosin
group were 2.83±0.53, 2.60±0.72, 2.23± 0.67 respectively.
p value for both the groups were found to be <0.01 at first,
second and third follow up (statistically highly
significant).

Tadalafil group
30
25
20
15

23.9625.23

Alfuzosin group

21.53 20.6
19.2
16.03 16.26
9.3

10
5

Table 5 depicts the mean value of Erectile Dysfunction
Score (ED) for patients on Tadalafil group and Alfuzosin
group which was noted on the first day of their visit. The
value of ED Score at first day for Tadalafil Group was
25.33±4.02 whereas for Alfuzosin group, it was
26.13±4.04. p value was found to be >0.05 i.e. statistically
non significant.
Value of ED Score for Tadalafil group at first follow up
(after 15 days), second follow up (after 1 month), and at
third follow up (after 3 month) were 26.23±2.96,
26.6±2.58, and 26.96±2.64 respectively whereas those for
Alfuzosin group were 26.43±3.67, 26.5±3.56, 26.73±3.36
respectively. p value for both the groups were found to be
>0.05 at first, second and third follow up (statistically non
significant).
A total of 4 patients from a sample size of total 60 patients,
who were administered Tadalafil gave an ED Score of
moderate Erectile Dysfunction, and by the end of 3rd
month, showed considerable improvement, but, on overall
comparison with those of Alfuzosin, the p value came out
to be >0.05. This shows that no significant difference in
this study was observed between Tadalafil and Alfuzosin
in terms of improving ED Score.

0
IPS score at IPS score at IPS score at IPS score at
first day
first follow
second
third follow
up (15 days) follow up up (3month)
(1month)

Figure 1: Comparing the efficacy of tadalafil and
alfuzosin on the basis of IPS Scores in patients of BPH.
As mentioned in Figure 1, the Y-Axis denotes the level of
IPS Score whereas the X-Axis denotes the time period
during which, the follow up was conducted i.e. after 15
days, 1 month, 3 months. At the graph, it can be seen that
initially, the patient groups for Tadalafil and Alfuzosin,
having IPS Score at their first day during their inclusion in
the study are also mentioned. The subsequent figures
denote the falling level of IPS Scores or improvement in
the condition of BPH in both the groups during each follow
up time. The Red bar depicting Alfuzosin group show a
favourable response as compared to that of Blue bar for
Tadalafil group because the Red bar shows a greater
improvement in IPS Score than the Blue bar. Thus,
showing a favourable response of Alfuzosin over Tadalafil
in improving symptoms of BPH.
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Tadalafil group

Alfuzosin group

4
3.56

4

3.53

3.4
2.83

3

3.33
2.6

2.23

2
1
0
QoL score
at first day

QoL score
at first
follow up
(15 days)

QoL score
at second
follow up
(1month)

QoL score
at third
follow up
(3month)

Figure 2: Comparing the efficacy of tadalafil and
alfuzosin on the basis of QoL Score in
patients of BPH.
As mentioned in Figure 2, the Y-Axis denotes the level of
QoL Score whereas the X-Axis denotes the time period
during which, the follow up was conducted i.e. after 15
days, 1 month, 3 months. At the graph, it can be seen that
initially, the patient groups for Tadalafil and Alfuzosin,
having QoL Score at their first day during their inclusion
in the study are also mentioned. The subsequent figures
denote the falling level of QoL Scores or improvement in
Quality of life for BPH patients in both the groups during
each follow up time. The Red bar depicting Alfuzosin
group show a favourable response as compared to that of
Blue bar for Tadalafil group because the Red bar shows a
greater improvement in QoL Score than the Blue bar.
Thus, showing a favourable response of Alfuzosin over
Tadalafil in improving quality of life of BPH patients.
Tadalafil group

Alfuzosin group
26.96

27
26.5

26.13 26.23

26.6 26.5
26.43

26.73

26
25.5

25.33

25
24.5
ED score at ED score at ED score at ED score at
first day
first follow
second
third follow
up (15 days) follow up up (3month)
(1month)

Figure 3: Comparing the efficacy of Tadalafil and
Alfuzosin on the basis of ED Score in patients of BPH.
As mentioned in Figure 3, the Y-Axis denotes the level of
ED Score whereas the X-Axis denotes the time period
during which, the follow up was conducted i.e. after 15
days, 1 month, 3 months. At the graph, it can be seen that
initially, the patient groups for Tadalafil and Alfuzosin,
having ED Score at their first day during their inclusion in

the study are also mentioned. The subsequent figures
denote the improving level of ED Scores for BPH patients
in both the groups during each follow up time. As the time
duration of follow up progressed, the blue bar depicting
Tadalafil group show favourable response in curbing
Erectile dysfunction in BPH patients, but on overall
comparison with Alfuzosin group (red bar), there no
significant differences.
Out of 60 patients, enrolled for this study, 4 BPH patients
were also having moderate Erectile Dysfunction, with an
ED score of 21 given by 1 patient, 19 given by 1 patient
whereas, 18 given by 2 patients. All these patients were
administered Tadalafil. During subsequent follow ups it
was seen that ED Score levels started improving.
Although, on comparison with Alfuzosin, there was no
significant difference between them on basis of improving
ED Score, but overall improvement of ED Score was
shown by Tadalafil.
Adverse effects
Out of 60 patients enrolled for the Comparative study
between Tadalafil and Alfuzosin, 2 patients complained of
mild dizziness and 1 patient complained of mild nasal
congestion.
DISCUSSION
Benign Prostatic Hyperplasia and Erectile dysfunction had
increased incidence and prevalence with increasing age.
Earlier they were looked upon as two different diseases
and separate treatments were administered. Generally
erectile dysfunction part is neglected both by patient and
physician as they relate this as normal part of ageing and
hence, untreatable. Treatment used for BPH and LUTS
also has negative impact on sexual function of male
patient.37
Several mechanisms are present to establish relationship
between BPH and ED, which consist of reduction in nitric
oxide synthase or nitric oxide and induction of autonomic
nervous system over activity. Abnormal induction of Rho
A/ Rho kinase pathway, leads to smooth muscle
contraction at prostate, urethra, bladder neck, and penis.
Upregulation of this pathway has also been associated with
ischemia or atherosclerosis of blood vessels supplying
pelvic organs which is further associated with ED. Altered
androgen environment and inflammation represent
additional pathophysiologic risk factors for BPH, LUTS
and ED.38
Tadalafil is a Phosphodiesterase 5 Inhibitor which is a
popular modality for treatment of Erectile Dysfunction.
Phosphodiesrerase 5 inhibitors upregulate NO/cGMP
activity. This drug has also been approved by FDA with an
aim to treat Benign Prostatic Hyperplasia along with
Lower Urinary Tract Symptom.39,40
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Selective α1-blockers like Alfuzosin act as first line of
treatment. It is considered as the most effective medical
therapy for benign prostate enlargement. These drugs
block α1-adrenergic receptors abundant in the bladder
neck, prostate capsule, and stroma.41
In this study total of 60 patients were selected out of which
30 patients were provided Tadalafil and 30 patients were
provided Alfuzosin. Average age group for Tadalafil
group and Alfuzosin group was 64.06±10.4 yrs and
64.13±9.39 yrs respectively. The level of IPS Score, Qol
Score and ED Score at the first day of inclusion of patients
were 23.96±4.49, 4±0.78, and 25.33±4.02 respectively for
Tadalafil group and regarding Alfuzosin group they were
25.23±4.84, 3.56±0.81, and 26.1±4.04 respectively.
Tadalafil was provided at dose of 5mg and Alfuzosin was
provided at dose of 10mg.
In this study, it was seen that patients on Alfuzosin had
shown a favourable improvement in IPS Score, and QoL
score in the long run as compared to that of Tadalafil. As
far as ED score was concerned it was found that although
Tadalafil was effective in improving ED Score in patients
of BPH with Erectile Dysfunction, it did not show any
significant role in case of patients showing normal ED
Score. Also, on comparing the overall effect of Tadalafil
with Alfuzosin in terms of improving ED Score, there was
also no significant differences observed between the 2
drugs. Regarding IPS Score and Qol Score, the difference
between two drugs were found to be both statistically
significant and clinically meaningful after the end of 3
months (p <0.01).

patients suffering from Erectile Dysfunction, no significant
changes in ED Score was seen in patients having normal
ED Score.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
Institutional Ethics Committee
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