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Abstract

We evaluated the efficacy and safety of as-needed tadalafil in a diverse clinical population (with varying patient 
demographics, disease severity, and comorbid medical conditions) of Asian men with erectile dysfunction (ED).  
An integrated analysis of five double-blind, placebo-controlled trials (N = 1 046) was performed. Patients were 
randomly assigned to receive 10 mg tadalafil (N = 185), 20 mg tadalafil (N =  510), or placebo (N = 351).  Efficacy 
assessments included the International Index of Erectile Function (IIEF), Sexual Encounter Profile (SEP) diary and 
Global Assessment Question (GAQ).  Patients receiving 10 mg or 20 mg tadalafil showed significant improvement 
from baseline-to-end point on the Erectile Function domain of the International Index of Erectile Function (IIEF-EF) 
domain score in all clinical sub-populations analyzed, compared with patients receiving placebo (P < 0.001).  The 
10-mg and 20-mg tadalafil groups showed a mean success rate of 64.1% and 70.5% for sexual intercourse attempts 
(SEP3, successful intercourse), respectively, compared with 33.4% in the placebo group (P < 0.001), and 85.5% and 
85.4% reported improved erections at end point GAQ, respectively, versus 43.5% in the placebo group (P < 0.001).  
Tadalafil was well tolerated across all groups studied. Headache and back pain were the most frequently reported 
adverse events.  Overall, tadalafil was effective and well tolerated across a diverse clinical spectrum of Asian men 
with ED.
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the year 2025, with the largest projected increases in 
developing continents such as Africa, Asia, and South 
America [1].  The diagnosis and treatment of ED 
has changed dramatically since safe and effective 
pharmacotherapies became available, and the increasing 
number of men seeking medical help for ED has 
resulted in a large and diverse treatment population.

Several risk factors for ED have been identified, 
including age, smoking, diabetes, depression, hyper-

1    Introduction

The prevalence of erectile dysfunction (ED) is 
estimated to exceed 320 million men worldwide by 
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tension, and cardiovascular disease.  Age is the variable 
that is most strongly associated with ED; the prevalence 
of complete ED triples from 5% at the age of 40 years 
to 15% at the age of 70 years [2].  ED and cardiovascular 
disease share similar risk factors, and earlier studies 
have shown that ED may, in fact, be one of the first clinical 
manifestations of cardiovascular disease [3, 4].  The severity 
of ischemic heart disease correlates with the severity of 
ED [5], and there is evidence of a higher prevalence and 
severity of ED in patients with hypertension and diabetes [2].  
In addition, patients with comorbid diabetes exhibit an 
impaired response to ED pharmacotherapy compared 
with those without diabetes [6–8].

Tadalafil is a phosphodiesterase type 5 (PDE5) 
inhibitor that has been shown to be safe and efficacious 
in the treatment of ED across a variety of clinical 
populations, including patients with the aforementioned 
risk factors [9–11].  These studies, however, were performed 
in predominantly Caucasian sample populations, and 
disease prevalence, disease severity, and response to 
treatment may vary across ethnic groups [12].  In this 
report, five double-blind placebo-controlled trials in 
Asian men with ED were integrated to determine the 
efficacy and safety of tadalafil in treating ED in clinical 
sub-populations of patients with risk factors for and 
comorbid conditions associated with ED.

2    Materials and methods

2.1  Study design
Five randomized, double-blind, placebo-controlled, 

parallel clinical trials with consistent designs were 
included in this integrated analysis (Table 1).  The studies 
were conducted across nine Asian countries at 50 study 
sites between October 2000 and December 2003.  The 
details of the study design have been published earlier 
[13–16].  In brief, the studies included a 4-week baseline 
period and a 12-week double-blind treatment period.  

Patients were randomly assigned to placebo (N = 351), 
10 mg tadalafil (N = 185), or 20 mg tadalafil (N = 510).  
All five clinical trials included 20 mg tadalafil, and two 
of the studies included 10 mg tadalafil.  The dosing 
strategy for the individual studies was based on regulatory 
requirements of the participating country(ies) and the 
anticipated approved dose at the time of study initiation.  
Patients were instructed to self-administer treatment 
as needed (up to once daily) before sexual intercourse, 
with no restrictions on food or alcohol intake.  Dosage 
adjustments were not permitted in these studies.

All studies were conducted according to the Inter-
national Conference on Harmonization (ICH) Good 
Clinical Practice Guidelines, founded on the Declaration 
of Helsinki.  We obtained ethical committee approval 
and written informed consent from all patients before 
their entering into the study.

2.2  Study population
Men, at least 18 years of age, who had at least a 

3-month history of ED, and anticipated having the same 
female sexual partner during the study period were 
eligible to participate.  Patients were excluded from 
enrollment if they failed to achieve erection following 
radical prostatectomy or pelvic surgery, had clinically 
significant penile deformities or penile implants, 
had a recent history of stroke or spinal cord trauma, 
had cardiovascular disease (for example, unstable 
angina, recent myocardial infarction, recent myocardial 
revascularization, poorly controlled blood pressure), or 
had clinically significant renal or hepatic insufficiency.  
Additional exclusion criteria included current treatment 
with nitrates, cancer chemotherapy, or antiandrogens, 
and prior ineffective treatment with sildenafil.

2.3  Efficacy and safety assessments
Measures used to evaluate the efficacy of tadalafil 

included the Erectile Function domain of the International 

Table 1.  Summary of five Asian tadalafil clinical studies.
  Study	                              Country(ies)/region(s)	         No. centers	                                No. patients		
	   		         	        Placebo         Tadalafil (10 mg)     Tadalafil (20 mg) 
  H6D-MC-LVCO       Taiwan (China)                                               	      8                     	  66	 65	      65
  H6D-MC-LVDW       Korea                                                          	        10                       	41	 –	       80
  H6D-MC-LVDX	       India                                                                     5                       	39	 –	 81
  H6D-MC-LVDY	       Mainland China, Philippines, Singapore    	       10                     122	 120	 125
  H6D-MC-LVDZ	       Hong Kong (China), Indonesia, Malaysia, 	       17                       83	 –	 159
	                               Philippines, Singapore, Taiwan (China)
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Index of Erectile Function (IIEF-EF) [17], Sexual 
Encounter Profile (SEP) questions 2 (‘Were you able 
to insert your penis into your partner’s vagina?’) and 
3 (‘Did your erection last long enough for you to have 
successful intercourse?’), and the Global Assessment 
Question (GAQ) (‘Has the treatment you have been 
taking over the past study interval improved your 
erection?’).  The IIEF was administered after a 4-week 
treatment-free run-in period (baseline) and at 4-week 
intervals during treatment (post-baseline).  Patients 
responded to the questions in the SEP diary after each 
sexual attempt throughout the study and reviewed the 
diary with the investigator at each visit.  The GAQ was 
assessed upon study completion or early termination.

Measures used to evaluate the safety of tadalafil 
included the assessment of adverse events, in  addition 
to the monitoring of vital signs, electrocardiograms 
(ECGs), and clinical laboratory tests (blood chemistry, 
hematology, and urinalysis).  Adverse events entered 
by the investigators were coded using the Medical 
Dictionary for Regulatory Activities (MedDRA) Version 
5 Preferred Terms.

2.4  Clinical populations
All patient subgroups analyzed will be referred to 

as clinical sub-populations.  The integrated analysis 
included clinical sub-populations based on known risk 
factors for ED, such as age, smoking, diabetes mellitus 
type I or type II, hypertension, and cardiovascular 
disease (defined based on terms reflective of cardiac, 
arterial, and/or venous disease, including those of 
microcirculation), and other characteristics including 
ED severity (defined by baseline IIEF-EF score) and 
prior sildenafil use.

During randomization, patients were stratified by 
baseline ED severity according to a modified definition 
of Cappelleri et al. [18] (IIEF-EF domain score < 11, 
severe; 11–16, moderate; 17–30, mild).  In the analysis 
of efficacy by ED severity, patients classified as having 
no ED at baseline (IIEF-EF domain score ≥ 26) were 
excluded from analysis.

2.5  Statistical analysis
Analyses were conducted on an intent-to-treat 

basis.  Efficacy analyses included all patients who had 
a baseline measurement and at least one post-baseline 
measurement.  Safety analyses included all randomized 
patients.

The IIEF domain and SEP scores were analyzed 

using Analysis of Covariance (ANCOVA) models, 
including terms for baseline value of the efficacy 
variable, treatment group, protocol, and baseline-by-
treatment group interaction (if P < 0.10).  Pairwise 
comparisons of tadalafil doses versus placebo were 
based on least squares (LS) means adjusted using the 
method of Dunnett [19].  Responses to the GAQ and 
percentages of patients returning to normal erectile 
function (IIEF-EF domain score ≥26) were analyzed 
using a logistic regression model, and included the 
same terms as the ANCOVA models except that the 
baseline IIEF-EF domain value was used.  Patients with 
a baseline IIEF-EF domain score ≥ 26 were excluded 
from this return-to-normal erectile function analysis.  
The efficacy analyses of clinical sub-populations used 
similar statistical models.  For the purpose of efficacy 
analyses by geographic region, Hong Kong (China), 
Indonesia, and Malaysia were combined as ‘other’ due 
to small individual country samples.

All analyses were performed using Statistical 
Analysis Software version 8.2 (SAS®, SAS Institute Inc., 
Cary, NC, USA).

3    Results

3.1  Demographic and baseline characteristics
A summary of baseline demographic characteristics 

and ED history is presented in Table 2.  The mean 
patient age was 53 years (range: 22–82 years), and 
17% (n = 175) of patients were over 65 years old.  The 
majority of patients (88%) were of East or South-East 
Asian origin; 12% of patients were of West Asian origin, 
and almost all of these patients (120 of 127 patients) 
were enrolled in Study H6D-MC-LVDX (India).  The 
most common ED etiology was organic in nature (49%), 
followed by mixed (33%) and psychogenic cases (17%), 
and 88% of patients had experienced persistent ED for 
at least 1 year.  Approximately one quarter of patients 
enrolled had at least one of the three most commonly 
reported comorbidities—cardiovascular disease (28%), 
diabetes (26%), and hypertension (25%).

Differences (P < 0.001) were observed between 
the treatment groups for the following baseline 
characteristics: proportion of patients > 65 years old, 
ethnicity, prior sildenafil use, proportion of patients with 
ED duration > 1 year, and proportion of patients with 
comorbid diabetes.  Study H6D-MC-LVDX (India) 
investigated only placebo and 20 mg tadalafil, and 
included almost all of the West Asian patients in this 
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integrated analysis; therefore, the 10-mg tadalafil group 
contained a lower proportion of West Asian patients, 
a higher percentage of patients > 65 years old, and a 
lower percentage of patients with diabetes (patients in 
Study H6D-MC-LVDX had a mean age of 45 years, and 
63% of patients had pre-existing comorbid diabetes).

Of the 1 046 patients enrolled in the five studies, 
976 (93%) completed 12 weeks of treatment (placebo 
92%, 10 mg tadalafil 92%, 20 mg tadalafil 95%), as 
shown in Figure 1.

3.2  Overall efficacy results
Tadalafil-treated patients in both the 10-mg and 

the 20-mg groups showed greater improvement than 
placebo-treated patients (P < 0.001) on all efficacy 
measures (Table 3), including the IIEF-EF domain score, 
the mean per-patient ‘yes’ response to SEP2 (successful 
penetration) and SEP3 (successful intercourse), and the 
GAQ.  Tadalafil at a dose of 20 mg showed numerically 
(although not statistically) greater improvement in 
efficacy measures than 10 mg tadalafil.  The percentage 
of patients achieving normal erectile function (IIEF-EF 
domain score ≥ 26) at the end point was greatest for the 
20-mg tadalafil group (45%, [n = 222]); P < 0.001 vs. 
placebo, P = 0.102 vs. 10 mg), followed by the 10-mg 
tadalafil group (36%, [n = 63]; P < 0.001 vs. placebo) 

Table 2.  Patient demographics and baseline characteristics.
	

Characteristic
	     Total 	    Placebo                10 mg Tadalafil      20 mg Tadalafil 	 P-value

			    (N = 1 046)	  (N = 351)	   (N = 185)	    (N = 510)	
	 Mean age, years (range)	    53 (22–82)	    53 (22–81)	    55 (29–82)	    52 (24–79)	    0.069
	 Age > 65, n (%)	  175 (17)	    55 (16)	    49 (26)	    71 (14)	 < 0.001
	 Ethnicity, n (%)					     < 0.001
		  Caucasian	      1 (0)	      0 (0)	      0 (0)	      1 (0)	
		  East/Southeast Asian	  917 (88)	  310 (88)	  184 (99)	  423 (83)	
		  West Asian	  127 (12)	    41 (12)	      1 (1)	    85 (17)	
		  Other	      1 (0)	      0 (0)	      0 (0)	      1 (0)	
	 Mean body mass index, kg m-2 (range)	 25.0 (13.8–50.4)       25.0 (16.9–37.5)	 25.0 (17.2–50.4)	 25.1 (13.8–38.5)	    0.956
	 Smokers, n (%)	  354 (34)	  114 (32) 	    74 (40)	  166 (33)	    0.232
	 Prior sildenafil use, n (%)	  483 (46)	  162 (46)	    61 (33)	  260 (51)	 < 0.001
	 Duration of ED ≥ 12 months, n (%)	  920 (88)	  321 (91)	  171 (92)	  428 (84)	 < 0.001
	 ED etiology, n (%)a					        0.063
		  Psychogenic	  180 (17)	    72 (21)	    23 (12)	    85 (17)	
		  Organic	  517 (49)	  169 (48)	    87 (47)	  261 (51)	
		  Mixed	  349 (33)	  110 (31)	    75 (41)	  164 (32)	
	 Erectile dysfunction severity, n (%)b,c                                                                                                                                           0.686
		  Mild (IIEF: 17–30)	  408 (39)	  134 (38)	    67 (36)	  207 (41)	
		  Moderate (IIEF: 11–16)	  344 (33)	  115 (33)	    59 (32)	  170 (33)	
		  Severe (IIEF: 1–10)	  294 (28)	  102 (29)	    59 (32)	  133 (26)	
	 Medical history, n (%)					   
		  Cardiovascular disease	  294 (28)	    91 (26)	    47 (25)	  156 (31)	    0.218
		  Coronary artery disease	    31 (3)	    14 (4)	      4 (2)	    13 (3)	    0.368
		  Depression	      8 (1)	      2 (1)	      2 (1)	      4 (1)	    0.810
		  Diabetes mellitus	  273 (26)	    93 (26)	    22 (12)	  158 (31)	 < 0.001
		  Hypertension	  259 (25)	    80 (23)	    38 (21)	  141 (28)	    0.092
		  Hyperlipidaemia	    83 (8)	    32 (9)	    12 (6)	    39 (8)	    0.533
Abbreviations: ED, erectile dysfunction; IIEF, International Index of Erectile Function; N, number of randomized patients per treatment 
group; n, number of patients.
aThe cause of erectile dysfunction was defined subjectively according to each investigator’s clinical opinion.
bErectile dysfunction severity categories were based on a modified version of the definition by Cappelleri et al. [18].
cThe subsequent assessment of erectile function by the IIEF at baseline indicated that a small percentage of patients had an erectile 
function domain score in the normal range (26–30).
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and the placebo group (12%, [n = 40]).

3.3  Efficacy in clinical populations
The IIEF-EF domain score and SEP3 efficacy 

measures were further analyzed by clinical sub-

populations (Figure 2 and Figure 3, respectively).  
Baseline IIEF-EF domain scores were numerically 
lower for patients > 65 years (vs. ≤ 65 years old) and 
for patients with comorbid diabetes, hypertension, 
or cardiovascular disease (vs. without).  However, 

Figure 1.  Patient disposition.

Table 3.  Summary of major efficacy variables at the study end pointa.
			          Placebo (N = 351)		      10 mg Tadalafil (N = 185)	          20 mg Tadalafil (N = 510)
			     n    Baseline	 End    Change	   n    Baseline    End      Change	   n      Baseline   End      Change
					     point			               point			                  point
IIEF-EF domain (mean)	 347	 14.6	 16.7	   2.0	 181     13.9       21.9 	 7.2*	 502	  14.9       23.0	    8.3*

Mean per-patient ‘yes’ response
  to SEP questions (%)
		  SEP2. Successful penetration	 348	 51.3	 55.3	   4.0	 181     43.6       77.3        26.0* 	 502	  54.2       82.9 	  31.5*

		  SEP3. Successful intercourse	 348	 20.7	 33.4 	 13.8 	 181     15.4       64.1        44.5*	 502	  20.4       70.5 	  50.9*

GAQ question (%)												          
		  Improved erections	 338		  43.5		  179	             85.5*	    	 493	                85.4*	            

IIEF-EF ≥ 26 at end point, n (%)	 336		  40 (11.9)	 175 	             63 (36.0)   	 489	              222 (45.4)* 	
IEF domains (mean)												          
		  Intercourse satisfaction	 347	   6.2	   8.0	   1.7	 181       5.9       10.2	 3.9*	 502	    6.6       10.5	    4.2*

		  Overall satisfaction	 347	   4.3	   5.1	   0.8	 181	 4.4         6.6	 2.3*	 502	    4.4	  6.8	    2.5*

Abbreviations: GAQ, Global Assessment Question; IIEF, International Index of Erectile Function; N, number of patients randomized 
per treatment group; n, number of patients having both baseline and end point data; SEP, Sexual Encounter Profile.
aLeast squares mean end point and change reported, with the exception of GAQ and return to normal erectile function (IIEF-EF ≥ 26) 
results.
*P < 0.001 vs. placebo.
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baseline-to-end point improvement in IIEF-EF domain 
score was not limited by the presence of risk factors, 
with the 10-mg and 20-mg tadalafil groups showing 
greater (P < 0.001) mean improvement than the placebo 
group across all clinical sub-populations (Figure 2).

The SEP3 results (Figure 3) paralleled those of the 
IIEF-EF domain.  Tadalafil treatment at doses of both 
10 mg and 20 mg was associated with greater (P < 0.001) 
baseline-to-end point improvement in sexual intercourse 
for all clinical sub-populations.  Most sub-populations 
had end point success rates between 60% and 80%; 
patients over 65 years of age and patients with severe 
ED at baseline were exceptions, with mean success 
rates (for 20-mg tadalafil groups) of 58% and 54%, 
respectively.  However, despite the lower end point 
values in these groups, patients experienced greater 

improvements than their younger and less severely 
affected counterparts; the SEP3 LS mean change 
difference was 43.4% for patients > 65 years vs. 36.3% 
for patients ≤ 65 years old and 42.5% for patients with 
severe ED vs. 29.5% for patients with mild ED (20-mg 
tadalafil groups).

In these IIEF-EF domain and SEP3 subgroup analyses, 
20 mg tadalafil showed numerically greater improvement 
in all efficacy measures than 10 mg tadalafil, except 
in patients with diabetes.  SEP3 improvement was 
statistically greater (P < 0.05) for 20 mg vs. 10 mg tadalafil 
in the following clinical sub-populations: non-smokers, 
patients without diabetes, patients without hypertension, 
and patients without cardiovascular disease.  Also, 
tadalafil treatment was effective across efficacy measures, 
irrespective of geographic region, as shown in Figure 4.

Figure 2.  Baseline mean International Index of Erectile Function (IIEF) EF domain scores and least squares mean scores at the end 
point for placebo, 10-mg tadalafil, and 20-mg tadalafil groups.  (A): Scores for clinical sub-populations based on patient demographics, 
(B): scores for clinical sub-populations based on ED severity and comorbid medical conditions.  ED severity categories were 
determined based on a modified version of the definition described by Cappelleri et al. [18].  ***: IIEF-EF domain score < 11, severe; 
11–16, moderate; 17–30, mild.  DM, diabetes mellitus; HTN, hypertension; CVD, cardiovascular disease.  *P < 0.001, least squares 
mean improvement  vs. placebo.  †P < 0.05, least squares mean improvement of 20 mg  vs.10 mg tadalafil.
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3.4  Safety results
The incidence of treatment-emergent adverse events 

(TEAEs) is summarized in Table 4.  The most common 
TEAEs reported by the combined tadalafil group 
were headache, back pain, and myalgia.  The rate of 
discontinuation due to adverse events in the tadalafil 
group was 1.3% compared with 1.1% in the placebo 
group (Figure 1).  Twelve patients (nine treated with 
20 mg tadalafil and three treated with placebo) 
experienced serious adverse events (SAEs), including 
two deaths (both treated with 20 mg tadalafil).  The 
causes of death were colon cancer and murder; neither 
was considered related to the study drug in the opinion 
of the investigator.  One SAE (worsening of coronary 
artery disease) occurring in a patient on 20 mg tadalafil 

was considered possibly related to study drug by the 
investigator and this case is described elsewhere [16].  
No clinically meaningful changes in vital signs, ECG 
findings, or laboratory tests attributable to tadalafil were 
observed.

4    Discussion

Earlier studies have shown the efficacy and safety 
of PDE5 inhibitors in Asian men [20, 21]; however, this 
integrated analysis is the first to report on the efficacy 
and safety of tadalafil in Asian men across a broad 
spectrum of clinical sub-populations.  This integrated 
analysis of 1 046 Asian men with ED showed that 
treatment with tadalafil at 10 mg or 20 mg improves 

Figure 3.  Baseline mean per-patient percentage of successful intercourse (Sexual Encounter Profile question 3 [SEP3]) and least squares 
mean percentage at the end point for the placebo, 10-mg tadalafil, and 20-mg tadalafil groups.  (A): Scores for clinical sub-populations 
based on patient demographics, (B): scores for clinical sub-populations based on ED severity and comorbid medical conditions.  ED 
severity categories were based on a modified version of the definition described by Cappelleri et al. [18]: IIEF-EF domain score < 11, 
severe; 11–16, moderate; 17–30, mild.  DM, diabetes mellitus; HTN, hypertension; CVD, cardiovascular disease.   *P < 0.001, least 
squares mean improvement vs. placebo.  †P < 0.05, least squares mean improvement of 20 mg vs. 10 mg tadalafil.



Efficacy and safety of tadalafil in Asia
Ying-Lu Guo et al.

Asian Journal of Andrology  |  http://www.asiaandro.com;  aja@sibs.ac.cn 

430

npg

Figure 4.  Efficacy analyses by geographic region.  (A): Baseline mean International Index of Erectile Function (IIEF) EF domain 
scores and least squares mean scores at end point for placebo, 10-mg tadalafil, and 20-mg tadalafil groups.  (B): Baseline mean per-
patient percentage of successful intercourse (Sexual Encounter Profile question 3 [SEP3]) and least squares mean percentage at end 
point for placebo, 10-mg tadalafil, and 20-mg tadalafil groups.  †Others = Hong Kong (China), Indonesia, Malaysia.  *P < 0.001, **P < 0.05, 
least squares mean improvement vs. placebo.

Table 4.  Summary of treatment-emergent adverse events occurring in ≥ 2% of patients in the combined tadalafil treatment group.
		                                                  Placebo 		        Tadalafil (10 mg)	                  Tadalafil (20 mg)            Tadalafil combined 
	 Adverse eventsa                                    (N = 351)		      (N = 185)		   (N = 510)	             (N = 695)
		  n	 %	 n	 %	 n	 %	 n	 %
	 Headache	 10	 2.8	 9	 4.9	                    56               11.0                  65	 9.4
	 Back pain	  8	 2.3	 8	 4.3	 26	 5.1	 34	 4.9
	 Myalgia	  0	 0.0	 5	 2.7	 16	 3.1	 21	 3.0
	 Dizziness	  6	 1.7	 6	 3.2	 13	 2.5	 19	 2.7
	 Flushing	  4	 1.1	 5	 2.7	 14	 2.7	 19	 2.7
	 Dyspepsia	  1	 0.3	 3	 1.6	 12	 2.4	 15	 2.2
	 Gastritis	  2	 0.6	 0	 0.0	 15	 2.9	 15	 2.2
	 Nasal congestion	  3	 0.9	 4	 2.2	 11	 2.2	 15	 2.2
	 Cough                                             10	 2.8	 6	 3.2	   8	 1.6	                 14              2.0
Abbreviations: N, number of patients randomized; n, number of patients reporting adverse events.
aAdverse events listed by MedDRA 5.0 coding term and ordered by decreasing frequency for the combined tadalafil treatment group.
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erectile function irrespective of patient demographic 
characteristics (age, smoking status, prior sildenafil use) 
and comorbid medical conditions (diabetes, hypertension, 
cardiovascular disease).

The improvements in erectile function observed in 
this Asian population mirror those observed in earlier 
studies in Western populations [22–24].  Patients 
who received 20 mg tadalafil in this analysis had, on 
average, an IIEF-EF domain score of 23.0 at the end 
point, corresponding to mild ED as defined by Cappelleri 
et al. [18].  The mean success rate for intercourse 
attempts (SEP3) with 20 mg tadalafil was 70.5%, which 
is comparable to results reported in Japan (69.4%) [25], 
the US and Puerto Rico (67.6%) [24], Canada (61.5%) 
[22], and Western Europe (73.9%) [23].

The efficacy of tadalafil was evident irrespective 
of patient age, prior sildenafil use, smoking status, 
or ED severity.  In this study, younger patients ( ≤ 65 
years) had numerically better scores than older patients 
on each of the efficacy measures at baseline (all 
patients > 65 years old vs. ≤ 65 years old: IIEF-EF 12.7 
vs. 15.1; SEP3 15.4 vs. 20.4), which is consistent with 
the Massachusetts Male Aging Study, which reported 
an increase in moderate and severe ED from age 40 
to 70 [2].  The magnitude of improvement following 
tadalafil treatment (corrected for placebo response) 
was more pronounced for older patients, however, 
which may be expected with lower baseline scores.

Both tadalafil doses showed greater improvements 
in erectile function than placebo (P < 0.001) for each 
ED severity level (mild, moderate, or severe ED).  In this 
analysis, patients with severe ED at baseline had a 54% 
success rate of sexual intercourse at end point following 
20-mg tadalafil treatment, which is comparable to the 
50% success rate observed in an integrated analysis of 11 
double-blind, placebo-controlled studies of tadalafil across 
a diverse population of Caucasian, African descent, 
Hispanic, and Asian patients [11].  

Marumo and co-workers [26] recently showed that 
patients with severe ED experienced greater improvement 
in erectile function with 20 mg than 10 mg tadalafil, 
whereas, improvement in the overall ED population was 
less pronounced.  In this study, this was also the case, 
because the difference in SEP3 between 20 mg and 10 mg 
tadalafil widened as the severity of ED increased from 
mild to moderate to severe.  Surprisingly, this was not 
the case for patients of more advanced age or with 
comorbidities, factors that are normally associated with 
more severe ED.  In fact, the diabetic sub-population 

showed numerically greater efficacy improvements 
with 10 mg than with 20 mg tadalafil.  However, the 
10 mg tadalafil diabetes subgroup was the smallest 
clinical sub-population examined (n = 21 reporting), 
and the resulting standard error was relatively large.  
Unfortunately, inadequate power (particularly in the 
older and comorbid sub-populations) and imbalances 
between individual trials (some of which omitted 10 mg 
tadalafil) limit interpretation of the 20 mg versus 10 mg 
tadalafil comparisons in this analysis.

Comorbid diabetes, hypertension, coronary artery 
disease, and depression are known risk factors for ED, 
and are therefore observed at a higher prevalence in 
patients with ED than in the general population.  In this 
report, approximately one quarter of the patients with 
ED had at least one of the three most common comorbid 
conditions: cardiovascular disease, diabetes, and 
hypertension.  This frequency of diabetes is higher than that 
reported in Western ED populations [23, 24] and is largely 
due to the high frequency of diabetes in Indian patients 
with ED (63% in Study H6D-MC-LVDX of this analysis).  
As expected, baseline erectile function scores were 
numerically lower for patients with comorbid diabetes, 
hypertension, and cardiovascular disease; however, 
the magnitude of improvement with treatment was not 
impaired.  For patients with diabetes, these findings are 
consistent with those from an earlier published placebo-
controlled study, in which tadalafil improved all efficacy 
measures compared with placebo in patients with ED 
and either type I or type II diabetes [27].

Tadalafil was safe and well tolerated in the five 
clinical studies included in this report.  The most 
frequently reported TEAEs associated with tadalafil 
included headache, back pain, and myalgia.  These 
events are consistent with the known safety profile of 
PDE5 inhibition and have been reported earlier in studies 
with PDE5 inhibitors [9, 10, 21, 28, 29].  The rates of 
adverse events with tadalafil treatment reported by this 
Asian population were relatively low compared with 
those in Western populations; for example, headache 
was reported by 11.0% of patients in the 20-mg tadalafil 
group in this study but by 17.0% and 17.9% of patients 
from Canada [22] and Western Europe [23], respectively.  
A recent Japanese tadalafil study reported similar rates of 
adverse events (headache 18.6% for 20 mg tadalafil) [25], 
suggesting that less frequent adverse event reporting is not 
uniform across Asia.  Geographical variation in adverse 
event reporting in clinical trials has been described 
earlier, and may be related to cultural differences, such 
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as attitudes towards health and authority [30]. 
The pharmacokinetic profile of tadalafil is comparable 

in Asian and Caucasian healthy male subjects [31, 
32].  However, the efficacy and safety of PDE5 inhibitors 
may be influenced by comorbidities [6], concomitant 
medication [33] (including, potentially, Chinese traditional 
medicine), and cultural factors, including sexual behavior 
and dosing compliance (that is, administering the dose at 
an appropriate interval prior to intercourse) [9, 34].  Earlier 
research has suggested that tadalafil dosing and sexual 
intercourse patterns vary geographically and culturally 
[35, 36].  Examination of the efficacy of tadalafil 
according to time after dosing in this Asian population 
would be a valuable future investigation.

In conclusion, this integrated analysis showed that 
tadalafil treatment is as efficacious and safe in Asian 
men with ED and comorbid conditions or risk factors 
(such as diabetes, hypertension, cardiovascular disease, 
and/or older age) as in the Caucasian population.  Both 
10-mg and 20-mg doses of tadalafil were well tolerated 
and effective in improving erectile function across a 
wide clinical spectrum of ED patients in Asia.
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