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the aim of the study was to assess efficacy of Tadalafil alone versus Tadalafil plus Pentoxifylline in 
the treatment of erectile dysfunction by using self administered IIEF-5 questionnaire. 
material and methods. Two hundred and thirty seven patients presenting with ED at andrology 
OPD were evaluated for ED by a self administered IIEF (International Index of Erectile Function) 
questionnaire. Patients were systematically randomized by computer generated random table into two 
groups groups namely, group A: Tadalafil only group, group B: combination of Tadalafil + Pentoxifyl-
line. All the patients were re-assessed by IIEF-5 questionnaire after 8 weeks of medical therapy. 
Statistical analysis was performed using student’s unpaired t-test, paired t-test, chi square test. p- 
value < 0.05 was considered statistically significant.
Results. Two hundred and thirty seven patients were included in the present study, in group A: 92 
patients (78.6%) showed improvement in their IIEF score after 8 weeks of tadalafil treatment. While 
in group B, overall 104 patients(86.6%) showed improvement after combination of Tadalafil and Pen-
toxifylline. There was a statistically significant difference of percentage change in IIEF score was seen 
in group B (group A 90.7±15.2%, group B 95.6±13.4%; p value – 0.014). We found this difference even 
more statistically significant in patients with severe ED (group A 72.7±47.2%, group B 132.3±54.3%; 
p value – 0.000). There was no significant difference in between the two groups with regards to occur-
rence of side effects. 
Conclusions. Both tadalafil and combination of Tadalafil + Pentoxifylline improve erectile function 
in patients of ED. Patients with severe ED showed much significant improvement in erectile function 
with combination therapy. 
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Erectile dysfunction (ED) is a common 
emerging problem all over the world. It more 
commonly affects the older age group as com-
pared to the younger. Over 150 million men all 
over the world are affected, with a prevalence 
of 52% in men aged 40 to 70 years. The diagno-
sis and treatment of erectile dysfunction pro-
vides opportunities to enhance patient’s health 
and well-being (1). It is frequently associated 
with several comorbid conditions, like cardio-
vascular disease, diabetes mellitus, hyperten-

sion and lower urinary tract symptoms. These 
conditions often have major consequences on 
the quality of life of the patients. The degree of 
ED varies directly with the number of arterial 
risk factors, including hypertension, hyperlipi-
demia, type 2 diabetes mellitus and smoking 
(2). Many treatment modalities are available 
for the treatment of ED. In erectile dysfunction 
and pulmonary hypertension, phosphodi-
esterase inhibitors are used for many years. 
In the present study, we aim to evaluate the 
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efficacy of tadalafil alone with the combination 
of Tadalafil and Pentoxifylline in the treatment 
of erectile dysfunction (3).

MATERIAL AND METHODS 

All the patients presenting with ED at our 
andrology OPD of from 1st July 2011 to 31th 
December 2012 were evaluated for ED by a 
self administered questionnaire IIEF. 

Sample size was calculated a priori with the 
alpha level set at 0.05, an anticipated effect 
size (Cohen’s d) of 0.5 and a desired statistical 
power level of 0.90. The required sample size 
per group was 86. Unpaired and paired student 
t test and chi-square test were used for the 
analysis of the variables and categorical data. 
Differences were considered significant at a p 
value less than 0.05.

Those patients with ED who satisfied the 
inclusion criteria and gave informed consent 
were systematically randomized by a com-
puter generated random table into two groups 
namely: group A: Tadalafil only (10 mg OD) & 
group B: combination of Tadalafil (10 mg OD) 
+ Pentoxifylline (1200 mg in three divided 
doses) for 8 weeks. All patients were evalu-

ated by physical examination, hormonal assay, 
hematological and biochemical investigations 
including fasting blood sugar and lipid profile. 

ED was assessed by IIEF-5 self adminis-
tered questionnaire. All the patients were re-
assessed by IIEF-5 questionnaire after 8 weeks 
of medical therapy. Any side effects like nausea 
and vomiting, dyspepsia, headache, myalgia, 
backache, flushing, leg pains etc. After start 
of the treatment, either self reported by the 
patient or by direct enquiry were recorded as 
occurrence of side effects. Statistical analysis 
was performed using student’s unpaired t-test, 
paired t-test, chi square test. p-value < 0.05 
was considered statistically significant. Data 
was fed into a Microsoft Excel worksheet and 
was analyzed by using the SPSS ver. 17 (SPSS 
Inc., Chicago, USA).

RESULTS 

Two hundred and fifty three patients were 
included in the present study (fig. 1). Amongst 
them, 11 patients had history of recent intake 
of PDE-5 inhibitors and other 5 denied to par-
ticipate, so they were excluded from the study. 
Of the remaining 237, patients were randomly 

Fig. 1. Flow chart showing the study design
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divided into the two groups. In the group A 
(Tadalafil 10 mg OD for 8 weeks) there were 
117 patients and in the group B (Pentoxifylline 
400 mg TDS plus Tadalafil 10 mg OD for 8 
weeks) there were 120 patients. Baseline pa-
tient demographics, age (40-55 yrs) and clinical 
characteristics were similar in both the groups. 
Eighteen patients had type 2 diabetes mellitus 
(7.4%), 33 patients were hypertensive (14.4%), 
43 patients were smokers (19.4%) and 67 had 
history of alcohol use (31.8%) (tab. 1). All of 
these variates are equally present in both 
groups. The pre-therapy IIEF scores were low, 
suggestive of erectile dysfunction in both the 
groups (p=0.04). Furthermore, on subgroup 

analysis there was no significant difference in 
the erectile dysfunction between the two groups. 
ED in both the groups was categorized based 
on IIEF scores into mild (17-21), mild to moder-
ate (12-16), moderate (8-11) and severe (5-7). 

Patients in both the groups showed signifi-
cant improvement in their IIEF scores after 
eight weeks of treatment With Tadalafil in 
group A, the improvement in IIEF scores was 
statistically significant in mild to moderate 
and moderate subgroup of patients but not 
significant in the severe subgroup. The IIEF 
scores of patients in group B improved sig-
nificantly after treatment, in all the subgroups 
(tab. 2, 3). 

Table 1. Demographic data

Group A (n=117) 
(mean±SD)

Group B (n=120) 
(mean±SD) p value

Age(mean ± SD) 46,73 ± 6,7 47 ± 7,01 0,637
Testosterone 41,19 ± 98,92 31,06 ± 88,69 0,969
Sugar profile

•	 fasting sugars
•	 postprandial sugars

92,88 ± 24,56
127,86 ± 40,29

92,13 ± 10,18
116 ± 22,58

0,598
0,086

Lipid profile
•	 CH
•	 TG
•	 HDL
•	 VLDL
•	 LDL

203,42 ± 39,60
157,36 ± 66,62
47,81 ± 23,99
32,78 ± 15,05

116,64 ± 42,66

198,68 ± 41,03
151,36 ± 66,62
46,31 ± 10,42
33,04 ± 14,52

115,69 ± 34,11

0,619
0,706
0,722
0,940
0,916

Serum creatinine 0,718 ± 0,18 0,679 ± 0,18 0,231
Smoking 18 (18,2%) 21 (20,5%) 0,244
Alcohol 33 (33,6%) 31 (30,3%) 0,711
Comorbidity 

•	 DM
•	 HTN

7 (7,1%)
10 (10%)

8 (8,0%)
9 (8,8%)

0,586
1,000

Group A: Tadalafil 
Group B: combination of Tadalafil + Pentoxifylline 
a: statistical significance was analyzed by chi-square test
b: statistical significance was analyzed by unpaired Student’s t-test 

Table 2. Mean IIEF Score before and after Tadalafil treatment in group A and group B

ED degree Before treatment 
(mean±SD)

After treatment 
(mean±SD) p value

Group A
Mild to moderate (29) 13,88 ± 1,36 21,08 ± 1,83 < 0,001
Moderate(54) 9,66 ± 1,18 19,50 ± 3,76 < 0,001
Sever e (16) 6,60 ± 0,89 11,40 ± 6,22 0,092

Group A
Mild to moderate (27) 13,33 ± 1,74 22,27 ± 2,45 < 0,001
Moderate (54) 9,70 ± 1,14 21,30 ± 3,80 0
Severe (21) 6,30 ± 0,90 14,64 ± 6,61 0
Group A: Tadalafil 
Group B: combination of Tadalafil + Pentoxifylline 
a: Statistical significance was analyzed by paired Student’s t-test 
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In group A 92 patients (78.6%) showed im-
provement in their IIEF score after 8 weeks of 
tadalafil treatment. Of these, 33 patients 
(27.2%) improved to normal, 49 patients 
(41.8%) improved to mild ED and 10 patients 
(8.5%) to mild-moderate. In group B, overall 
104 patients (86.6%) showed improvements 
after combination of Tadalafil and Pentoxifyl-
line. Out of these 38 patients (31.6%)  improved 
to normal and 54 patients (45%) showed im-
provement up to mild ED, 12 patients (10%) 
showed improvement up to mild- moderate 
group. Forty one patients (17.2%) did not re-
spond to any treatment (twenty five in group 
B and sixteen in group A). 

For analysis the percentage change in IIEF 
scores were calculated for each patient using 
the following formula. 
 post therapy IIEF – pre  
 therapy IIEF
% change in IIEF = ––––––––––––––––––– x 100
 pretherapy IIEF

There was a statistically significant differ-
ence 18.5 between the percentage change in 
between the two groups (group A 78.2±10.2%, 
group B 96.08±16.4%; p value – 0.000). Simi-
larly the percentage change in IIEF scores 
after treatment in both groups based on post 
therapy sub groups comparisons were statisti-
cally comparable. Also subgroup comparison 
in both the groups have showed better outcome 
with Tadalafil & Pentoxifylline group while 
best results are seen with the comparison of 
severe ED subgroup (group A 72.7±47.2%, 
group B 132.3±54.3%; p value – 0.000) (tab. 3, 
4).

Overall side effects as experienced by the 
patients in both groups are tolerable and there 
was two incidences of lost to follow up in each 
group. There was no major side effects noted 

Table 3. Mean IIEF Score before and after Tadalafil treatment in group A and group B (comparative subgroup 
analysis)

ED degree
Group A (Tadalafil) Group B (Tadalafil + Pentoxifylline)

pretherapy 
IIEF(mean±SD)

pretherapy 
IIEF(mean±SD)

% change in 
IIEF

pretherapy 
IIEF(mean±SD)

pretherapy 
IIEF(mean±SD)

% change in 
IIEF

Overall 9,90 ± 2,75 18,88 ± 4,74 90,70 ± 15,2 10,10 ± 2,81 19,78 ± 4,86 95,6 ± 13,4
Mild-moderate 13,88 ± 1,36 21,08 ± 1,83 54,08 ± 11,5 13,63 ± 1,74 22,27 ± 2,45 63,38 ± 24
Moderate 9,66 ± 1,18 19,50 ± 3,76 101,8 ± 36,80 9,70 ± 1,14 21,30 ± 3,80 119,5 ± 38,5
Severe 6,60 ± 0,89 11,40 ± 2,60 72,70 ± 47,2 6,3 ± 0,90 14,64 ± 6,61 132,30 ± 54,3
Group A: Tadalafil 
Group B: combination of Tadalafil + Pentoxifylline 
a: Statistical significance was analyzed by unpaired Student’s t-test 

by any patient in either group and all of them 
had successfully completed the treatment 
course. Few minor adverse effects were noticed 
in each group. As in group A headache was 
present in 9 patients, back pain in 4 and nasal 
stuffiness was noted in 2 while in group B, 11 
patients had headache, back pain in 3 and 
nasal stuffiness was present in 2. There was 
no significant difference in between the two 
groups with regards to occurrence of side ef-
fects (tab. 5).

DISCUSSION 

Penile erection is a complex neurovascular 
phenomenon of coordinated hemodynamic 
events involving the interaction of nerves, 
neurotransmitters, striated and smooth mus-
cle and tunica albuginea. ED can result from 
any alteration in one of these components. It 
has been defined as a major health problem 
affecting 52% of men between the ages of 40 
and 70 years (4). Various treatment options 
presently used for ED include oral therapy, 
psychogenic counselling, vacuum device, vaso-
active drug injections, transurethral drug 
therapy, vascular surgery and penile implants. 
Patients with severe organic erectile dysfunc-
tion have demonstrated a strong preference 
for oral agents even if they have lower response 
rates than for intracavernosal injections or 
penile implants (5, 6, 7). In ED and pulmonary 
hypertension, PDE5 inhibitors are used since 
many years. A PDE5 inhibitor is a drug used 
to block the degradative action of PDE5 on 
cyclic GMP in the smooth muscle cells lining 
the blood vessels supplying the corpus caver-
nosum of the penis. These drugs were the first 
effective oral treatment available for this con-
dition and are considered as first line treat-



381Combination therapy of tadalafil and pentoxifylline in severe erectile dysfunction

ment of ED after a detailed analysis by his-
tory, examination and invasive diagnostic 
modalities (8, 9,10). Although sildenafil, vard-
enafil, and tadalafil all work by inhibiting 
PDE5, Tadalafil’s pharmacologic distinction 
is its longer half-life (17.50 hours) – compared 
to sildenafil (4-5 hours) and vardenafil (4-5 
hours) (11-15). Furthermore, the longer half-
life is the basis for Tadalafil’s daily therapeu-
tic use in relieving pulmonary arterial hyper-
tension. 

Recent observations suggest that daily dose 
of short term Tadalafil improves ED and en-
dothelial dysfunction (16, 17, 18). Pentoxifyl-
line is a xanthine derivative drug classified as 
a hemo-rheologic agent that affects blood vis-
cosity. It improves the flow properties of blood 
by decreasing its viscosity. In patients with 
chronic peripheral arterial disease this agent 
increases blood flow to the affected microcir-
culation and enhances tissue oxygenation. The 
effects of Pentoxifylline and its clinical use in 
cerebral and peripheral arterial diseases sug-
gested that it might be effective in improving 
penile blood flow and potency in men with mild 
to moderate vasculogenic impotence. It was 
reported that Pentoxifylline therapy regularly 
increased the penile brachial pressure index 
in impotent men, in comparison with a pla-
cebo (19, 20, 21). Based on these observations 

Table 4. Intergroup comparison based on various categories of ED subgroups 

IIEF5 pre therapy Group Patients Mean IIEF (% change) ±SD p value
Overall A

B
117
120

90,70 ± 15,20
95,6 ± 13,40 0,014

Mild to moderate A 29 54,08 ± 11,52
0,027

B 27 63,38 ± 24

Moderate A 58 101,80 ± 36,80 0,012B 58 119,50 ± 38,50
Severe A 30 72,70 ± 47,20 0B 35 132,30±54,30
Group A: Tadalafil 
Group B: combination of Tadalafil + Pentoxifylline 
a: Statistical significance was analyzed by unpaired Student’s t-test 

Table 5. Treatment related side effects between the two groups 

Adverse effect Group A Group B p value
Headache  9  11  0,34
Back-Pain  4  3  0,89
Nasal stuffiness  2  1  0,78

Group A: Tadalafil 
Group B: combination of Tadalafil + Pentoxifylline 
a: Statistical significance was analyzed by unpaired Student’s t-test 

we had undertaken this pilot study wherein 
we compared the effect of Tadalafil and com-
bination of Tadalafil and Pentoxifylline in a 
randomized prospective manner.

We studied two hundred and thirty seven 
patients in the present study. The mean age 
of the patients was 46.15 ± 9.39 years (p 
value=0.637). The demographic profile of both 
the groups was comparable, and none of the 
known risk factors of ED were different in 
between the groups. We excluded all the pa-
tients with possible psychological, endocrino-
logical causes of ED before any PDE5 inhibi-
tors or combination was administered. ED 
improved in both the groups after 8 weeks of 
treatment but analysis of change in percentage 
of IIEF score had showed better result in group 
B (group A-91.7±15.2; group B-96.4±13.4, 
p=0.014).

We found a similar finding in comparison 
of subgroups analysis in both group while best 
results were seen with patients in severe ED 
subgroup treated with Tadalafil and Pentoxi-
fylline (p=0.000). 

This reiterates the fact that Tadalafil and 
combination are effective in treatment of ED 
but in severe cases of ED the combination of 
the drugs may show a possible better improve-
ment (22). This is in accordance of a study by 
Ozdem et al. wherein he studied 68 patients 
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of vasculogenic ED and compared the efficacy 
of sildenafil with combination of Sildenafil and 
Pentoxifylline. He found that the IIEF scores 
improved by 5.62± 2.08 in the Sildenafil only 
group whereas increase in the IIEF score was 
9.51±3.77 in the combination therapy group. 
There was a statistically significant increase 
in the combination group when compared to 
the Sildenafil only group (p<0.001) (23). In 
another small study Peskircioglu et al. showed 
significant increase in PSV (Peak systolic Ve-
locity) at the end of the Pentoxifylline treat-
ment. The mean change in PSV achieved by 
Pentoxifylline treatment (6.25 cm/s) was sig-
nificantly higher than that achieved by the 
placebo (0.38 cm/s). Seven patients had a 
positive response (successful coitus achieved 
after treatment with Pentoxifylline) (24).

Our study was the first study of its kind, 
here we compared tadalafil with combination 
of Tadalafil and Pentoxifylline in the manage-
ment of ED, where the medications are admin-
istered after the initial screening of ED and 
before any invasive diagnostic procedures. 

On inter group comparisons it was observed 
that the improvements in IIEF scores as as-
sessed by percentage change in IIEF scores 
were statistically significant between the two 
groups (p value=0.016). This was more seen in 
severe ED subgroups patients who showed 
better outcome with combination drugs. The 
group B patients had statistically significant 
% IIEF improvement in comparison to group 
A. (group A-72.7±47.2; group B-132.3±54.3, 
p=0.000)

CONCLUSIONS 

Hence we conclude that combination of 
Tadalafil + Pentoxifylline showed significant 
improvement in IIEF scores in patients of ED. 
Further we also want to emphasize that this 
improvement was more seen in patients with 
severe ED who received combination of Tada-
lafil 10 mg OD + Pentoxifylline 1200 mg in 
three divided doses. 
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