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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• Telcagepant (MK-0974, Merck & Co., Inc.), an

oral calcitonin gene-related peptide (CGRP)
antagonist, is effective in treating acute
migraine headache. Although CGRP receptor
antagonists seem devoid of direct
vasoconstrictor activity, animal research
suggests a role for CGRP in nitroglycerin (NTG)
induced vasodilation. Pulse wave analysis and
high resolution ultrasound are sensitive
techniques to investigate cardiovascular
responses to drugs in vivo in humans.

WHAT THIS STUDY ADDS
• This study shows that telcagepant, at a

supra-therapeutic dose for the treatment of
acute migraine headache, has no clinically
relevant effect on NTG-induced
haemodynamic changes in healthy male
volunteers. There is also no measurable
vasoconstrictor effect of telcagepant as such
in both the central and peripheral vascular
bed. The results of the present study support
the favourable cardiovascular safety profile of
telcagepant and indicate that CGRP is not
involved in NTG-induced vasodilation in
humans.

AIMS
To assess the effect of the calcitonin gene-related peptide (CGRP)
receptor antagonist, telcagepant, on the haemodynamic response to
sublingual nitroglycerin (NTG).

METHODS
Twenty-two healthy male volunteers participated in a randomized,
placebo-controlled, double-blind, two-period, crossover study. Subjects
received 500 mg telcagepant or placebo followed, 1.5 h later, by 0.4 mg
NTG. To assess the haemodynamic response the following vascular
parameters were measured: blood pressure, aortic augmentation index
(AIx) and brachial artery diameter (BAD). Data are presented as mean
(95% confidence interval, CI).

RESULTS
The aortic AIx following NTG decreased by -18.50 (-21.02, -15.98) %
after telcagepant vs. -17.28 (-19.80, -14.76) % after placebo. The BAD
fold increase following NTG was 1.14 (1.12, 1.17) after telcagepant vs.
1.13 (1.10, 1.15) after placebo. For both AIx and BAD, the hypothesis
that telcagepant does not significantly affect the changes induced by
NTG is supported (P < 0.0001). In addition, no vasoconstrictor effect of
telcagepant could be demonstrated.

CONCLUSIONS
Telcagepant did not affect NTG-induced haemodynamic changes.
These data suggest that NTG-induced vasodilation is not CGRP
dependent.
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Introduction

The introduction of the so-called ‘triptans’ (i.e. 5-HT1B/1D

receptor agonists), with sumatriptan being the first com-
pound of this class, has improved migraine therapy consid-
erably over the past decade [1]. However, despite their
well-established efficacy and the demonstrable need to
reduce migraine-associated disability, triptans remain
underused in clinical practice. Several factors, such as cost
and availability, contribute to the relatively restricted use
of triptans. In addition, concern among patients and
doctors about their vasoconstrictor properties and the fact
that triptans are contraindicated in patients with cardio-
vascular disease or at high cardiovascular risk, limits their
more widespread use [2].

At the same time, the development rationale for acute
anti-migraine drugs radically changed due to conceptual
changes in the understanding of the pathophysiology of
migraine [3]. Whereas triptans were developed as cranial
vasoconstrictors, the focus later shifted towards com-
pounds that counteract inflammation resulting from the
release of neuropeptides from the pain-producing trigemi-
nal neurons innervating the cranial circulation and dura
mater [4]. In the following years, several compounds that
were able to inhibit neurogenic inflammation in animal
models failed to show efficacy in human migraine trials [5].
Numerous observations linked migraine headache with
the release of one neuropeptide in particular, namely cal-
citonin gene-related peptide (CGRP) [6, 7]. Interestingly,
experimental data also demonstrated an important role
for CGRP receptors in nociceptive trigeminovascular pro-
cessing in animal models [8]. The hypothesis that CGRP
receptor antagonism would relieve pain in migraine was
first confirmed by the intravenous administration of
olcegepant (BIBN4096, Boehringer-Ingelheim) [9]. More
recently, telcagepant (MK-0974, Merck & Co., Inc.), an oral
CGRP antagonist, was also shown to be effective in treating
moderate to severe migraine with an efficacy comparable
with the triptans while a more favourable side effect profile
was observed [10].

The exact site of action of CGRP receptor antagonists
remains controversial as CGRP is present in both the
central and peripheral nervous system, notably within the
human trigeminal ganglion, as well as in blood vessels [5,
11, 12]. However, at this time, CGRP receptor antagonists
seem devoid of direct vasoconstrictor activity and may
thus present an alternative and safe treatment for
migraineurs with cardiovascular risk/disease [13–15]. Nev-
ertheless, it has been hypothesized that CGRP antagonism
could result in inhibition of CGRP-dependent vasodilation
and might thus have cardiovascular consequences [16].
Furthermore, some data suggest that administration of
nitroglycerin (NTG), which is widely used in the treatment
of cardiac ischaemic pain (i.e. angina pectoris), causes
release of CGRP in the cardiovascular system resulting in
coronary artery vasodilatation [17–19]. However, more

recent data, including from our group, suggest that vasodi-
latation induced by exogenous NO is not CGRP dependent
in men [13, 20–22]. Nonetheless, the degree to which the
vasodilatory properties of NTG depend on the release of
CGRP remains a matter of debate and the observations
concerning the effect of CGRP receptor antagonism on the
vasodilatory response to NTG lack clinical study [23].

This study was aimed at evaluating the effect of a single
500 mg dose of the CGRP receptor antagonist telcagepant
on the vasodilatory response to a therapeutic dose of
0.4 mg NTG. To that end, two techniques were used: pulse
wave analysis and high resolution ultrasound. Pulse wave
analysis allows for derivation of the aortic pressure wave-
form (PWF) from the peripheral PWF obtained by applana-
tion tonometry at the radial artery using a validated
transfer function [24]. From the aortic PWF, aortic diastolic
and systolic blood pressure (ADBP, ASBP) values and aug-
mentation index (aortic AIx) can be calculated. The aortic
AIx is the proportion of central pulse pressure that results
from arterial wave reflection and is a commonly used
measure for arterial stiffness. This PWF information has
become a powerful tool to investigate the cardiovascular
response in vivo in humans to disease states and drugs. It
was notably shown more reliable in detecting arterial
triptan and nitrate-induced vascular effects than the clas-
sically used brachial artery diastolic (DBP) and systolic
blood pressure (SBP) [25–28]. High resolution ultrasound
allows the real time measurement of changes in the bra-
chial artery diameter (BAD) induced by vasoactive drugs,
notably triptans and nitrates [25]. In addition to exploring
the effects of telcagepant on NTG response, the present
study allowed us to investigate the vascular effects of a
single 500 mg dose of telcagepant itself using the same
highly sensitive techniques.

Methods

Subjects
After approval by the ethics committee of the University
Hospital of Leuven, 43 healthy, non-smoking, male sub-
jects were screened from the general population. Written
informed consent was obtained during a screening visit
from all subjects. Major exclusion criteria were: age < 20
and > 50 years; a history of major gastrointestinal, geni-
tourinary, renal, hepatic, pulmonary, haematological,
immunological, endocrine or metabolic, neurological or
cerebrovascular abnormalities or disease and use of any
kind of drugs. Subjects with a history of previous myocar-
dial infarction or any clinically relevant cardiovascular
disease were also excluded from participation in the study.
On the basis of medical history, physical examination, labo-
ratory tests and electrocardiography underlying disease
was excluded. During the screening session, the subject’s
pressure waveform was assessed for reliability as per
Sphygmocor system specifications. Only subjects with a
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positive aortic AIx during the screening visit were enrolled.
The study was conducted in accordance with the guide-
lines on GCP and ethical standards for human experimen-
tation established by the declaration of Helsinki [29].

Study design
All predefined criteria were fulfilled by 22 screened sub-
jects. These 22 eligible subjects participated in a random-
ized, placebo-controlled, double-blind, two-way, crossover
study in which the treatments were 500 mg telcagepant or
placebo. In each period, each subject received a single oral
dose of either 500 mg telcagepant or matching placebo
followed 1.5 h later, by a dose of 0.4 mg sublingual NTG
(flow chart in Figure 1). There was at least a 5 day washout
interval between both study periods. For each individual
subject, treatment was always administered at the same
time of the day during each study period. Placebo and
telcagepant doses were given as three capsules and taken
under the supervision of a study nurse with 240 ml of
water.

Measurements
All measurements were performed in a quiet, temperature-
controlled (24°C � 1°C) room by two blinded observers.
Subjects abstained from any drug for at least 3 days and
from alcohol- and caffeine-containing beverages for at
least 12 h before drug administration. Subjects fasted at
least 8 h before drug administration and remained in a
fasting state during all measurements. Before performing
baseline measurements, subjects rested for 30 min in the
supine position on a comfortable bed for acclimatization
(flow chart in Figure 1). Fifteen minutes prior to drug
administration, BAD followed by PWF measurements were
performed in triplicate. Three PWF measurements were
repeated 73 min after the administration of telcagepant or
placebo. Thereafter and 5 min prior to NTG administration
(i.e. 85 min post-dose), three BAD recordings were per-
formed. The same image of the brachial artery was main-

tained by use of a probe-holder and arm supports
throughout the sublingual administration of 0.4 mg NTG
at exactly 90 min after drug intake. The time point of
NTG administration was chosen at the expected time
of maximal plasma concentration of telcagepant [30].
Between 2 and 6 min following NTG administration (i.e.
between 92 and 96 min post-dose), a maximum of nine
BAD measurements was performed, followed by four PWF
recordings. All brachial oscillometric SBP and DBP values
were obtained before and after PWF recordings and used
for calibration of the PWFs. The study flow chart is given
in Figure 1.

Brachial blood pressure and heart rate Supine SBP, DBP
and heart rate (HR) were recorded at the left upper arm by
use of a validated, non-invasive semi-automated oscillom-
etric device (OMRON 705IT; Omron Healtcare, Hamburg,
Germany) [31].

Applanation tonometry PWFs were recorded with a high-
fidelity tonometer (SPT-301; Millar instruments). Each
recording lasted 8 s, and the mean of at least two record-
ings at each time point was used for analysis. After calibra-
tion by use of brachial oscillometric SBP and DBP values,
these PWFs were automatically transformed by computer
software (Sphygmocor; Atcor Medical, West Ryde, New
South Wales, Australia) into the corresponding aortic PWF
by use of a generalized transfer function [32].The following
parameters were calculated by the software: ADBP, ASBP
and both radial and aortic AIx.The Sphygmocor system has
been validated and demonstrated adequate test-retest
reproducibility in healthy volunteers [33].

Ultrasound The end-diastolic BAD was measured at the
antecubital crease of the right arm by use of an echo-
tracking system (Wall track System; Pie Medical Imaging,
Maastricht, the Netherlands). The Wall Track system
consists of an ultrasound device (Esaote AU5; Esaote
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Figure 1
Study flowchart. BP, brachial blood pressure; BAD, brachial artery diameter; AIx, pressure waveform measurements with resulting aortic and radial augmen-
tation index
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Biomedica, Genoa, Italy) equipped with a 7.5- to 10 MHz
linear-array transducer connected to a data acquisition
and processing unit [34]. This system has previously
been validated and has demonstrated acceptable repro-
ducibility in healthy subjects [35]. The brachial artery was
scanned in longitudinal sections to obtain satisfactory
ultrasonographic images. At each time point repeated
measures were made to obtain at least 15 cardiac cycles for
analysis.

Data analysis
Power calculation Prior to the study, power calculations
were performed for aortic AIx and BAD. For aortic AIx, in
house data that were collected previously by our group
were available. The power calculation assumed a within-
subject variance and between subject variance of 17.79%2

and 101.14%2, respectively, for aortic AIx change from
baseline. It also assumed a true effect of -12% when NTG is
administered with placebo. With n = 21 subjects, a = 0.05
(one-sided) and n - 2 degrees of freedom for error, there is
99% power to conclude that the true aortic AIx ratio (effect
of NTG with telcagepant/effect of NTG with placebo) is
>0.5, if the true ratio is 1.0.

For BAD, the power calculation was based on data from
the literature [36]. The power calculation assumed a true
within-subject variance for ln-brachial artery diameter
change from baseline of 0.0322 ln-mm2.With n = 21 subject,
a = 0.05 (one-sided),and n - 2 degrees of freedom for error,
there is >0.99 probability that the 90% confidence interval
lower boundary for the true mean fold treatment differ-
ence (effect of NTG with telcagepant/effect of NTG with
placebo) �0.50, if the true ratio is 1.0.

Primary analyses to evaluate the effect of telcagepant on
NTG-induced vascular changes The study was powered
to detect changes in the maximal vasodilatory NTG
response due to telcagepant for the parameters aortic AIx
and BAD. Therefore, in the primary analyses, only aortic
AIx and BAD were used. As NTG causes a decrease in aortic
AIx and the baseline aortic AIx was positive (cf. inclusion
criteria), the change in aortic AIx is a negative value.There-
fore, the maximum effect on aortic AIx for a subject in a
given treatment period was defined as the largest negative
difference between the post- and pre-NTG measurements
over the two predefined post-NTG time points. The
maximum increase in BAD induced by NTG was defined as
the maximum fold-change obtained over the four pre-
defined post-NTG time points. Individual maximal effect
values were analyzed in a mixed effects analysis of variance
(ANOVA) with fixed effects for treatment, period and treat-
ment sequence and a random effect for subject nested
within treatment sequence. For BAD, values were
ln-transformed, whereas for AIx the data were analyzed on
the original scale. Results for BAD were back-transformed
to the original scale to obtain a geometric mean and cor-
responding 95% confidence interval (95% CI).

For aortic AIx, the hypothesis was tested that at least
50% of the maximum NTG effect was maintained following
administration of telcagepant as compared with placebo,
where 50% was predefined as the threshold for signifi-
cance. The P value is for the test that the fold treatment
difference (effect of NTG with telcagepant/effect of NTG
with placebo) is less than 0.50 (null hypothesis) vs. at least
0.50 (alternative hypothesis). P < 0.05 signifies that at least
50% of the NTG effect is maintained when administered
with telcagepant.

In addition, the hypothesis was tested that at least 50%
of the maximum NTG effect on BAD is maintained follow-
ing administration of telcagepant as compared with
placebo. Therefore, a two-sided 90% CI (equivalent to a
one-sided lower 95% CI) for the difference (effect of NTG
with telcagepant – effect of NTG with placebo) in ln-BAD
maximum effect was calculated using the mean square
error from the ANOVA and referencing a t-distribution.These
confidence limits were exponentiated to obtain a 90% CI
for the fold treatment difference (effect of NTG with
telcagepant/effect of NTG with placebo). It was predefined
that if the lower bound of the 90% CI was �0.50, the
hypothesis that telcagepant has no effect on NTG-induced
vascular changes would be supported.

Secondary analyses to evaluate the effect of telcagepant
on NTG-induced vascular changes In secondary analyses,
the effect of telcagepant on the vasodilatory response to
NTG was assessed for all vascular parameters. To this end,
the change for each individual vascular parameter was cal-
culated as the mean difference and corresponding 95% CIs
between measurements recorded post-NTG minus those
obtained pre-NTG. The mean NTG effect was then com-
pared between both treatment periods using a mixed
effects ANOVA model with fixed effects for treatment,
period, treatment sequence, time and treatment by time
interaction and a random effect for nested within treat-
ment sequence.

Secondary analysis to evaluate the effect of telcagepant
In secondary analyses, the mean and corresponding 95%
CI for each vascular parameter at each individual time
point (i.e. pre-dose, pre-NTG and post-NTG) weres calcu-
lated. Further, each vascular parameter was evaluated in
the mixed effects ANOVA model with fixed effects for treat-
ment, period, treatment sequence, time and treatment by
time interaction and a random effect for nested within
treatment sequence. The treatment main effect was
assessed by comparing each vascular parameter between
the treatment and the placebo period over the three time-
points and at each individual time point using the ANOVA.

Results

All 22 subjects completed the study. One subject, with a
positive aortic AIx at screening, had a negative aortic AIx at
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baseline during both study periods. Moreover, in this
subject NTG had no effect on aortic AIx and thus the
subject was considered to be a non-responder to NTG and
his data were excluded from further analyses.

The remaining 21 subjects were aged 38 � 10 years
and had a body mass index of 24.4 � 2.8 kg m-2 (mean �
SD).

Primary analyses to evaluate the effect of
telcagepant on NTG-induced vascular changes
Aortic AIx The maximum change in aortic AIx following
sublingual NTG averaged -18.50 (-21.02, -15.98) % after
telcagepant vs. -17.28 (-19.80, -14.76) % after placebo.
The hypothesis that telcagepant does not significantly
affect the mean change from baseline in aortic AIx induced
by NTG is supported (P < 0.0001).

Brachial artery diameter The maximum fold change in
BAD following sublingual NTG averaged 1.14 (1.12, 1.17)
after telcagepant vs. 1.13 (1.10, 1.15) after placebo. The
geometric mean ratio (effect of NTG with telcagepant/
effect of NTG with placebo) was 1.02 with a corresponding
90% CI of 1.00, 1.03. Since the confidence interval lies com-
pletely above 0.50, the hypothesis that telcagepant does
not significantly affect the mean fold change from baseline
in BAD induced by NTG is supported.

Secondary analyses to evaluate the effect of
telcagepant on NTG-induced vascular changes
Using the previously described ANOVA, no difference could
be detected for any of the vascular parameters in mean
response to NTG following telcagepant compared with
placebo (Table 1, Figures 2 and 3).

Secondary analyses to evaluate the effect of
telcagepant
Averaged over the three time points, vascular parameters
did not differ between treatment periods except for the
radial AIx, which was lower during the treatment period
with telcagepant as compared with the placebo period (P
= 0.040, previously described ANOVA) (Table 1, Figure 2).
This difference is largely explained by a lower value at
the pre-dose time point during the telcagepant period
(P = 0.027, previously described ANOVA). Though small, the
unexplained differences in the values obtained at baseline
might contaminate the data.

At the pre-NTG time point, which falls at the time of the
expected maximal plasma concentration of telcagepant,
none of the vascular parameters differed between both
treatment periods (previously described ANOVA).

Discussion

We found that the orally administered CGRP antagonist,
telcagepant, had no effect on the haemodynamic
response of healthy volunteers to therapeutic doses of
sublingual NTG. In addition, no vasoconstrictor effect was
seen after a single 500 mg dose of telcagepant compared
with placebo. These findings support a more favourable
cardiovascular safety and tolerability profile of CGRP
receptor antagonists over the triptans [10, 15].

Animal research, suggesting a role for CGRP in the
vasodilatory effect of NTG, led us to investigate whether
telcagepant attenuated NTG-induced vascular changes in
healthy subjects [23]. NTG-induced vasodilation is associ-
ated with an endogenous CGRP release in both feline cere-
bral arterioles and rat aortas [17, 37]. These findings in

Table 1
Vascular parameters

Period Pre-dose Pre-NTG Post-NTG NTG-induced change

HR (beats min-1) Placebo 53 (50, 57) 53 (49, 56) 56 (52, 61) 4 (2, 6)
Telcagepant 54 (50, 57) 53 (49,57) 58 (53, 62) 5 (3, 6)

SBP (mmHg) Placebo 119 (115, 123) 119 (116, 123) 118 (114, 121) -2 (-4, 0)
Telcagepant 119 (115, 122) 121 (117,124) 121 (117,125) 0 (-2, 2)

DBP (mmHg) Placebo 72 (69, 76) 75 (71, 78) 67 (64, 70) -8 (-9, -6)
Telcagepant 73 (70, 76) 75 (71, 78) 69 (65, 72) -6 (-7, -5)

ASBP (mmHg) Placebo 105 (101, 110) 107 (103, 111) 99 (95, 102) -8 (-10, -7)
Telcagepant 104 (101, 108) 107 (104, 111) 101 (97, 104) -7 (-8, -5)

ADBP (mmHg) Placebo 73 (70, 76) 75 (72, 79) 67 (64, 71) -8 (-10, -6)
Telcagepant 74 (71, 76) 75 (72, 79) 69 (66, 73) -6 (-8, -5)

Radial AIx (%) Placebo 65 (59, 71) 67 (61, 70) 44 (39, 48) -23 (-26, -20)
Telcagepant 62 (56, 67) 66 (61, 70) 42 (38, 47) -23 (-26, -20)

Aortic AIx (%) Placebo 13 (9, 18) 15 (11, 19) -2 (-5, 2) -16 (-19, -13)
Telcagepant 11 (7, 15) 15 (11, 18) -3 (-6, 0) -17 (-19, -15)

BAD (mm) Placebo 6430 (6089, 6770) 6445 (6134, 6756) 7048 (6705, 7391) 603 (464, 741)
Telcagepant 6441 (6112, 6770) 6410 (6048, 6771) 7069 (6676, 7461) 659 (533, 785)

Data (mean � 95% CI); n = 21; HR, heart rate, SBP brachial systolic blood pressure, DBP brachial diastolic blood pressure, ASBP aortic systolic blood pressure, ADBP aortic diastolic
blood pressure, radial AIx augmentation index from radial pressure waveform, aortic AIx, augmentation index from aortic pressure waveform, BAD brachial artery diameter.
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Figure 2
Heart rate (A), brachial and aortic systolic blood pressure (B), diastolic blood pressure (C) and radial and aortic augmentation index (D) after oral adminis-
tration of 500 mg telcagepant (solid line, open circle) or placebo (dotted line, full circle) in combination with 0.4 mg of sublingual NTG. Number of subjects
= 21. Data presented as mean � SEM. SBP systolic blood pressure, DBP diastolic blood pressure, AIx augmentation Index
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animals suggest that CGRP antagonism might impede on
the vasodilation induced by exogenous NO donors such as
NTG. In humans, however, there is still much debate sur-
rounding the interaction between NO and CGRP. In the
resistance vessels of the human forearm, CGRP8-37, a CGRP
receptor antagonist, has no effect on the vasodilation
induced by the NO donor sodium nitroprusside [13]. The
vasodilator mechanism of CGRP itself on the other hand
seems to be partly mediated by the release of NO in the
forearm vascular territory but not in the human skin [14,
38].The interaction between NO and CGRP is thus different
between vascular territories and between species. This
clearly illustrates the need for sensitive techniques by
which the drug-induced vascular effects of new com-
pounds can be assessed at an early stage of clinical
development.

In this respect, pulse wave analyses and brachial diam-
eter measurements present very suitable techniques.They
provide a non-invasive and more sensitive assessment of
drug-induced haemodynamic changes than those
obtained by more conventional oscillometric blood pres-
sure measurements [25, 26]. In addition, the effect of NTG
on these parameters is well known. Oliver et al. conducted
a study in which they established the dose-relationship of
sublingual NTG to changes in BAD and radial and aortic AIx
in healthy men [28].The change in heart rate, brachial dias-
tolic blood pressure, aortic and radial AIx and BAD follow-
ing 0.4 mg of NTG in our study are largely in agreement
with their data.

Given the results, we conclude that telcagepant does
not have a clinically significant effect on the decrease in

aortic AIx following a single therapeutic dose of NTG in
healthy men. Importantly, these data support the conclu-
sion that NTG remains an effective treatment for
ischaemia on the background of telcagepant therapy. This
is crucial as one of the most important mechanisms of
actions of NTG to relieve angina is to reduce the afterload
of the heart, which is adequately reflected by the
decrease in the aortic AIx [39]. More generally, this finding
indicates that treatment with a potent CGRP-receptor
antagonist does not interfere with the pharmacological
effect of NTG, thus discarding a role for CGRP in NTG-
induced vasodilation.

The analysis of the BAD permits an online assessment
of the vasoactive effects of a drug on the brachial artery
[25].Whether the effect of a drug on the BAD reflects coro-
nary artery behaviour has never been determined and
would require simultaneous acquisition of both peripheral
arterial ultrasound measurements and invasive coronary
angiography. It is nevertheless of interest that previous
studies have linked impairment of brachial artery response
to NTG with coronary artery disease, suggesting similari-
ties between both vascular territories [40]. The results
obtained in the present study indicate that telcagepant
has no significant effect on brachial vasodilation induced
by a single dose of NTG in healthy men.

It was recently demonstrated, both in a dose finding
phase II study and in a confirmatory phase III study, that a
300 mg dose of telcagepant has an efficacy comparable
with that of the triptans for the treatment of acute
migraine headache [10, 41].The anticipated clinical dose of
telcagepant (relative to the formulation used in this study)
is a single 300 mg dose, with an optional second 300 mg
dose 2 h later, if needed. A single 500 mg dose, as used in
this study, achieves pharmacokinetic exposures similar to 2
¥ 300 mg doses, administered 2 h apart.

We are confident that the single 500 mg dose of tel-
cagepant adequately blocks the peripheral CGRP receptor
in healthy men based on a previous study conducted by
our group in which we used topical capsaicin applications
to elicit CGRP release in human skin and assessed the
increase in dermal blood flow (DBF) using laser Doppler.
Telcagepant inhibited the increase in DBF following
capsaicin application and the subsequent analysis of
the pharmacokinetic/pharmacodynamic relationship sug-
gested that telcagepant engages the CGRP receptor with
an EC90 of approximately 900 nM [42]. The concentration–
response curve above 900 nM was relatively flat indicating
that at or above this plasma concentration, telcagepant
is maximally blocking the peripheral CGRP receptor in
healthy men. In the capsaicin study, an early formulation
of telcagepant was used that had lower bioavailability than
the formulation used in this trial. The plasma concentra-
tions achieved in this study are estimated to be approxi-
mately two- to four-fold higher than 900 nM and we are
therefore confident that adequate blockade of the periph-
eral CGRP receptor was achieved [10, 43].
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Figure 3
Brachial artery diameter (BAD) after oral administration of telcagepant
(solid line, open circle) or placebo (dotted line, full circle) in combination
with 0.4 mg of sublingual NTG. Number of subjects = 21. Data presented
as mean � SEM
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Despite the use of a high clinical dose in the present
study (i.e. 500 mg), telcagepant alone (prior to NTG treat-
ment) did not exert any unwanted cardiovascular effects
either on the peripheral or on the central circulation of
healthy men. The radial AIx was marginally lower when
telcagepant was administered compared with placebo (P =
0.040), which results mostly from an unexplained differ-
ence in the pre-dose values and therefore merely reflects
normal variability of the measurement. Our observations
are in agreement with the findings of Petersen et al. who
reported the absence of effect of olcegepant (a distinct
CGRP receptor antagonist) on cerebral blood flow, tempo-
ral and radial artery diameter and oscillometric blood
pressure measurements [15]. These data suggest that
although CGRP circulates under measurable concentra-
tions in the blood in basal conditions, it does not exert a
homeostatic vasodilator activity in humans under resting
conditions. As a consequence, a CGRP receptor antagonist,
in contrast to the triptans, seems devoid of vasoconstrictor
effects under resting conditions. In addition, in all recent
studies telcagepant has been generally well tolerated and
appears to have a profile consistent with safe use in
patients with cardiovascular disease [10, 43–46].

A number of limitations of the present study need to
be taken into account. First, the vascular effects of tel-
cagepant were investigated in healthy men. Though CGRP
has been demonstrated to play a role in ischaemic precon-
ditioning in rats and is believed to mediate the cardiopro-
tective effects of NTG-induced preconditioning in rabbits,
there was no evidence of a major role of CGRP in regulating
ischaemic blood flow in dogs [47–49]. Because of these
differences between species and the lack of human
studies, additional studies may be useful in patients with
known cardiovascular disease [23]. In a first study in
patients with stable cardiovascular disease, telcagepant
did not appear to exacerbate spontaneous ischaemia [50].
Nevertheless, this study was performed under standard-
ized resting conditions,whereas the effect of CGRP antago-
nism in cardiovascular patients might be rather different
during normal daily activities or exercise. Second, central
pressure effects were not measured invasively but were
estimated by use of a generalized transfer function. This
transfer function has received some criticism and has not
been convincingly validated in young healthy subjects
[39]. In addition calibrating the peripheral pressure wave
form by use of brachial SBP and DBP might further flaw the
prediction of aortic blood pressures [32]. However, in this
study the use of radial AIx and aortic AIx yield the same
conclusions, confirming that the untransformed radial
pressure wave form provides similar information on pres-
sure wave augmentation as the aortic PWF does. Third,
the present study was not performed in migraine patients,
the future patient population of telcagepant.This might be
relevant as migraine patients are known to have alter-
ations in arterial function when compared with healthy
volunteers [51].

In summary, this study shows that telcagepant, at a
high clinical dose for the treatment of migraine headache,
had no clinically relevant effect on NTG-induced haemo-
dynamic changes in healthy male volunteers. There was
also no measurable vasoconstrictor effect of telcagepant
as such in both the central and peripheral vascular bed.
These results support the favourable cardiovascular safety
profile of CGRP-receptor antagonists and indicate that
CGRP is not involved in NTG-induced vasodilation in
humans.
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