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Tadalafil: A new oral therapy for erectile dysfunction
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Oral phosphodiesterase type 5 (PDES5) inhibitor therapy is recom-
mended in guidelines as first-line therapy for erectile dysfunction
because of its convenience, high efficacy and low rates of side effects.
Tadalafil (Cialis, Lilly ICOS, USA), recently approved in Canada
and the United States as an oral therapy for erectile dysfunction, has
a half-life of 17.5 h, which offers men a longer period of effectiveness
than other PDE5 inhibitors. Five randomized, double-blind, placebo-
controlled, multicentre trials (four with patients in Canada) studied
tadalafil at fixed doses of 2.5, 5, 10, or 20 mg. In an integrated analy-
sis, tadalafil gave statistically significant improvements in all efficacy
outcomes compared with placebo. A global assessment question
found 81% of men taking tadalafil 20 mg reported overall improve-
ment in their erections. In a separate study, tadalafil significantly
improved erectile function 36 h after dosing. Tadalafil has been gen-
erally well-tolerated, with side effects comparable to those seen with

other PDE5 inhibitors.
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Le tadalafil : Un nouveau traitement oral
contre la dysfonction érectile

RESUME : Les inhibiteurs oraux de la phosphodiestérase de type 5
(PDE5) sont recommandés dans les lignes directrices a titre de traitement
de choix de la dysfonction érectile en raison de leur commodité, de leur
efficacité élevée et de leurs faibles taux d’effets secondaires. Le tadalafil
(Cialis, Lilly ICOS, USA), récemment approuvé au Canada et aux Etats-
Unis a titre de traitement oral de la dysfonction érectile, possede une
demi-vie de 17,5 heures, ce qui offre aux hommes une période d’efficacité
plus longue que les autres inhibiteurs de la PDE5. Cing essais multicentres
a double insu aléatoires et contrdlés contre placebo (dont quatre aupres de
patients du Canada) ont porté sur le tadalafil 2 des doses de 2,5 mg, de
5 mg, de 10 mg ou de 20 mg. Dans le cadre d’une analyse intégrée, le
tadalafil a assuré des améliorations statistiquement significatives par rap-
port au placebo pour ce qui est de toutes les issues d’efficacité. Une ques-
tion d’évaluation globale a permis d’établir que 81 % des hommes qui
prenaient 20 mg de tadalafil observaient une amélioration globale de leurs
érections. Dans une étude distincte, le tadalafil réduisait la dysfonction
érectile de maniére significative 36 heures apres la dose. Le tadalafil était
généralement bien toléré, et ses effets secondaires sont comparables a
ceux des autres inhibiteurs de la PDE5.

he oral inhibitors of phosphodiesterase type 5 (PDE5)

appear to be the treatment of choice for the management
of erectile dysfunction (ED). The combination of a high
degree of efficacy (regardless of the underlying etiology of ED),
a strong safety record and convenience has made these oral
agents the first-line therapy, as recommended by the current
Canadian Urological Association guidelines (1). The first
agent in this class to become available in Canada was silde-
nafil, which has been very widely studied and prescribed. More
recently, tadalafil (Cialis, Lilly ICOS, USA, initially known as
IC351) has been approved for use in Canada and the United
States, while another member of the class, vardenafil (Levitra,
Bayer Healthcare/GlaxoSmithKline, USA), is undergoing reg-
ulatory review in Canada at the time of writing. This report
will focus on tadalafil, providing a comprehensive review of
pharmacological and clinical information summarized from
recently published studies (including four Canadian trials) and
current abstracts.

PHARMACOLOGY OF TADALAFIL
Sildenafil, vardenafil and tadalafil all work by targeting PDES5,
but have distinct chemical structures and pharmacological
properties.

The time to maximum serum concentration for tadalafil,
after oral administration of a single dose, is 2 h (2), compared
with that of sildenafil (1 h) (3) or vardenafil (0.7 to 0.9 h) (4).
Tadalafil has been shown to have an onset of action as early as
16 min, which can be related to the minimal inhibitory con-
centration of this agent required to have a clinical effect.

The most significant pharmacological characteristic differ-
entiating the three agents is the serum half-life: 4 h for silde-
nafil (3), 4 to 5 h for vardenafil (4) and 17.5 h for tadalafil (2).

As with other PDE5 inhibitors, tadalafil should not be
administered in combination with organic nitrates. In clinical
investigations, the hemodynamic interaction between tadalafil
and sublingual nitroglycerin lasted 24 h but was not seen at
48 h and beyond (5).

Another pharmacological feature of tadalafil is that its
absorption and pharmacodynamic properties are not affected
by food (6,7). In contrast, the other PDE5 inhibitors’ absorp-
tion can be blunted by fatty food, producing a delay in absorp-
tion and reduced peak serum concentration (3).

OUTCOME MEASURES
Many trials of new drugs for ED use standardized, validated
questionnaires as the major outcome measures. The most
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TABLE 1

Questions making up the International Index of Erectile Function erectile function domain

Question*

Response options

Q1: How often were you able to get an erection during sexual activity?
Q2: When you had erections with sexual stimulation, how often were
your erections hard enough for penetration?

Q3: When you attempted sexual intercourse, how often were you able
to penetrate (enter) your partner?

Q4: During sexual intercourse, how often were you able to maintain your
erection after you had penetrated (entered) your partner?

Q5: During sexual intercourse, how difficult was it to maintain your
erection to completion of intercourse?

Q15: How do you rate your confidence that you could get and keep
an erection?

0 = No sexual activity

1 = Almost never/never

2 = A few times (much less than half the time)
3 = Sometimes (about half the time)

4 = Most times (much more than half the time)
5 = Almost always/always

0 = Did not attempt intercourse

1 = Almost never/never

2 = A few times (much less than half the time)
3 = Sometimes (about half the time)

4 = Most times (much more than half the time)
5 = Almost always/always

0 = Did not attempt intercourse
1 = Extremely difficult

2 = Very difficult

3 = Difficult

4 = Slightly difficult

5 = Not difficult

1 = Very low
2 =Low

3 = Moderate
4 = High

5 = Very high

*All questions are preceded by the phrase “Over the past 4 weeks”. From reference 8, with permission

commonly used is the International Index of Erectile Function
(IIEF), a questionnaire that is available in at least 57 different
languages and has been validated in different cultures (8). The
self-administered IIEF consists of 15 questions, six of which
make up the erectile function domain (9). These six questions
are shown in Table 1. Each is scored from 1 to 5, so that a max-
imum score is 30; normal erectile function is defined as a score
of 26 or greater (10).

Another frequently used scale is the Sexual Encounter
Profile (SEP), a patient diary used to record sexual experi-
ences. In this scale, the most commonly analyzed questions are
question 2 (SEP-QQ2), “Were you able to insert your penis into
your partner’s vagina?” and question 3 (SEP-Q3), “Did your
erection last long enough for you to have successful inter-
course?” (11)

A summary question widely used in clinical studies is a
global assessment question (GAQ), which uses wording such
as “Has the treatment you have been taking improved your
erections?” The GAQ provides good insight into the subjec-
tive clinical response to a therapeutic agent and provides the
clinician with an indirect estimate of patient satisfaction.

EFFICACY

Integrated analysis

The most important data supporting the efficacy of tadalafil for
ED come from an integrated analysis of five randomized, double-
blind, placebo-controlled, multicentre trials, four of which
enrolled patients from Canada (8). The trials shared common
elements of design, including inclusion and exclusion criteria,
which facilitated pooling of their results for analysis. Conducted
in a total of 74 centres, the trials enrolled 1112 patients with ED
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of varying etiologies and severities (41% mild, 23% moderate,
36% severe). The mean age of the patients was 59 years; 30%
had hypertension and 21% were diabetic (8).

Doses of tadalafil in the studies ranged from 2.5 mg to
20 mg, with patients instructed to take a dose before sexual
intercourse (8). One of the major strengths of tadalafil is that
this agent can be taken without regard to food (7). Because
pharmacokinetic and pharmacodynamic data show no interac-
tion with food, dosing in these studies was not restricted with
regard to food intake. All of the studies were analyzed over a
12-week period (8). The major outcome measures were change
from baseline in the IIEF erectile function domain scores and
the SEP questions 2 and 3.

At all doses, tadalafil gave statistically significant improve-
ments from baseline in erectile function compared with placebo.
Figure 1 shows responses to SEP question 3, “Did your erection
last long enough for you to have successful intercourse?” Figure
2 displays changes from baseline in the total IIEF erectile func-
tion domain scores, analyzed by baseline severity of ED;
tadalafil was effective regardless of baseline severity (8).

Men were asked to record the times of dosing and inter-
course. Rates of successful intercourse (SEP-Q3) at different
time intervals, for men taking 20 mg tadalafil, are shown in
Figure 3 (8).

Other outcome measures showed similar improvements
with tadalafil. One of the most clinically relevant was the pro-
portion of men who achieved normal erectile function (an
IIEF erectile function domain score of 26 or better). Scores
increased in a dose-related manner from 11% with placebo to
21% with tadalafil 2.5 mg. For men taking tadalafil 20 mg,
59% achieved a score of 26 points or greater, placing them
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Figure 1) Effect of tadalafil on rate of successful intercourse (Sexual
Encounter Profile [SEP]-Q3) (integrated analysis). Reproduced with
permission from reference 8
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Figure 2) Changes from baseline in International Index of Erectile
Function (IIEF) erectile function domain scores, by baseline severity
(integrated analysis) . Reproduced with permission from reference 8

within the ‘normal’ range (8). As well, the most commonly
quoted measure of ED treatment, the GAQ, showed that 81%
of men taking tadalafil 20 mg reported overall improvement in
their erections (Figure 4) (8).

Additionally, placebo-controlled clinical trials included in
the integrated analysis showed that tadalafil provided statisti-
cally significant improvement in partner satisfaction (7).

Efficacy in men with diabetes

The integrated analysis included men with diabetes, who made
up 21% of the study population. Results showed significant
improvements from baseline in all outcome measures in men
with diabetes (8).

More specific information is available, however, from a
recently published trial of 216 men with diabetes (11). This
randomized, double-blind, placebo-controlled trial was con-
ducted at 18 sites in Spain. The average duration of diabetes was
11.7 years, 90.7% of men had type 2 diabetes, with only 18.5%
of the study population well-controlled (Hemoglobin Alc less
than 0.07). Hypertension was diagnosed in 39% of the men,
and hyper-cholesterolemia in 19%. Once enrolled, men were
randomly assigned to treatment with placebo or tadalafil 10 mg
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Figure 3) Effect of tadalafil on rate of successful intercourse, over time
after dosing (integrated analysis). Reproduced with permission from
reference 8. SEP-Q3 Sexual Encounter Profile Question 3
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Figure 4) Global assessment of tadalafil (integrated analysis).
Reproduced with permission from reference 8. GAQ Global assess-

ment question

or 20 mg taken as needed up to once daily. As in the integrat-
ed analysis, timing of doses with respect to food was not
restricted (11).

Treatment with tadalafil significantly improved erectile
function in these diabetic men. Figure 5 shows the change
from baseline in IIEF erectile function domain scores. Men
taking placebo showed a 4.1% decline over the study in posi-
tive responses to SEP-Q2 (attaining an erection), while those
taking tadalafil 10 mg showed a 22.2% improvement, and
those taking 20 mg showed a 22.6% improvement (both com-
parisons with placebo, P<0.001) (11).

In response to the GAQ question, 25% of men taking
placebo reported that the treatment improved their erections,
compared with 56% of those taking 10 mg of tadalafil and 64%
of those taking 20 mg (both comparisons with placebo
P<0.001) (11).

Period of responsiveness

The period of effectiveness of tadalafil was assessed in a trial of
348 men with various severities of ED (12). Men in this double-
blind, placebo-controlled trial were instructed to attempt
intercourse on four occasions: twice at roughly 24 h after a dose
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Figure 5) Effect of tadalafil on International Index of Erectile
Function (IIEF) erectile function domain scores (Spanish study of dia-
betic men) . Reproduced with permission from reference 8
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Figure 6) Effect of tadalafil over time (period of responsiveness study) .
Data from reference 12. SEP-Q3 Sexual Encounter Profile Question 3

Summary of most commonly reported adverse events and discontinuations from treatment

Safety variable Placebo

Tadalafil (mg)

Patients (n) 308
Overall, n (%)

Subjects with at least one treatment- 159 (52)
emergent adverse event

Discontinuations from adverse events 4 (1.3) 17 (2.1)
Most common treatment-emergent adverse events, n (%)

Headache 19 (6)

Dyspepsia 7(2) 81 (10)

Back pain 15 (5) 50 (6)

Rhinitis (nasal congestion) 12 (4) 40 (5)

Myalgia 6 (2) 38 (5)

Vasodilatation (flushing) 6 (2) 30 (4)

479 (60)

114 (14)

All tadalafil 2.5 5 10 20
74 151 321 258
38 (51) 68 (45) 185 (58) 188 (73)
3(4.1) 1(0.7) 5(1.6) 8 (3.1)
5(7) 17 (11) 37 (12) 55 (21)
1(1) 7 (5) 28 (9) 45 (17)
3(4) 5 (3) 20 (6) 22 (9)
4 (5) 6 (4) 18 (6) 12 (5)
2(3) 2 (1) 16 (5) 18 (7)
1(1) 4(3) 11 (3) 14 (5)

Adapted from reference 8

of either placebo or tadalafil 20 mg, then on two other occa-
sions roughly 36 h after either placebo or tadalafil.

At both 24 h and 36 h after the medication, men who took
tadalafil were much more likely to be successful in intercourse
attempts (SEP-Q3) than men who received placebo (P<0.001)
(Figure 6) (12). Other secondary measures of erectile function
and overall satisfaction showed similar improvements with
tadalafil (12).

These results confirm the findings from the integrated
analysis (Figure 3) (8), showing a prolonged period of respon-
siveness after the use of tadalafil.

PATIENT PREFERENCE
Ultimately, once all three PDE5 inhibitors are approved for
use in Canada, patient preference as characterized by efficacy,
safety, cost, ease of use and as-yet-unknown factors will
determine the ED agent of choice. Preference studies are dif-
ficult to develop and frequently have significant inherent
biases built into their protocols. In spite of these limitations,
insight into what patients prefer is a valid concept and
deserves to be explored to assist the clinician in counselling
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patients concerning which erectogenic agent should be
tried.

A randomized, double-blind, two-period crossover study
(13) examined patient preference for initiating tadalafil or
sildenafil treatment among 215 men with ED who either were
sildenafil-naive (85%) or had had a previous inadequate trial
of sildenafil (15%). Of 190 evaluable patients, 66.3% preferred
to initiate treatment with tadalafil and 33.7% with sildenafil
(P<0.001). This study evaluated the 50 mg dose of sildenafil in
comparison with the higher 20 mg dose of tadalafil. Data eval-
uating the two comparable higher doses (sildenafil 100 mg and
tadalafil 20 mg) are not available.

Patient preference for tadalafil or sildenafil was also exam-
ined in a multicentre, open-label study of 155 current users of
sildenafil treatment for ED who were then treated with
tadalafil (14). Though the results are subject to limitations due
to the design of the study, including a 35% cap on numbers of
men allowed into the study using 100 mg sildenafil, the single-
crossover design, use of tadalafil at the end of the study and the
brief period of exposure to sildenafil, patients exhibited a sig-
nificant preference for tadalafil over sildenafil (14).
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Figure 7) Attenuation of side effects due to tadalafil over time
(European phase 2 study). Adapted from reference 16. Data from
reference 15

SAFETY
In all studies published to date, tadalafil has been generally well
tolerated, with side effects comparable to those seen with other
PDES5 inhibitors. The most common side effects have been dys-
pepsia and headache. Table 2 shows the rate of side effects
reported in the integrated analysis of 1112 men (8). The side
effects tended to occur shortly after initial doses of tadalafil and
generally became less frequent and less severe with repeated dos-
ing. The duration of side effects was similar between tadalafil
and placebo. No life-threatening or cumulative side effects were
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seen, and most side effects became less noticeable with ongo-
ing use of tadalafil. Figure 7 illustrates this attenuation of side
effects with continued use (15,16).

The rates of adverse events in the Spanish study of diabetic
men were comparable, with dyspepsia in 11% of men taking
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and flushing in 3.4%. Of these, only dyspepsia was reported at
a rate statistically significantly different from that seen with
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CONCLUSION

Clinical trial evidence currently available on tadalafil has
shown it to be an effective and well-tolerated agent for the oral
treatment of ED. Instructions that tadalafil may be taken with-
out regard to food make the therapy simple to administer.
Tadalafil’s extended period of responsiveness, with studies
demonstrating improved erectile function out to 36 h, may
offer clinical benefits to patients. Tadalafil should provide an
important new therapeutic option for physicians treating ED
and for their patients.
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