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It is estimated that more than 15% of the adult population in
developed countries suffer from migraines, a neurological and

neurovascular disorder.1 Migraines are characterized by severe
and often debilitating headaches often accompanied by several
issues such as nausea, vomiting, and heightened sensitivity to
light and sound. These attacks generally are unilateral and can
cause intense throbbing and pulsing that can last from hours to
days in length and are much more common in women than in
men (∼3:1). The exact cause of migraines is still elusive to
researchers; however, it is thought that a combination of genetics
and environmental factors (such as food, stress, changes in sleep
patterns, etc.) plays a major role.2 Current treatments for migraines
are common pain relievers (ibuprofen, acetaminophen) for mild
migraines and triptans for more severe migraines. Triptans (such
as imitrex) are agonists of serotonin receptors and have been
effective in relieving pain, nausea, and external sensitivities
associated with migraines. Unfortunately, although triptans are
the drug of choice for acute migraine specific treatment, many
studies have shown that a significant amount of the treated
population do not respond to this drug class.3 Due to these
shortcomings, significant research has been devoted to discover-
ing and developing better treatments for migraines.

One promising class of compounds that has emerged is anta-
gonists of the calcitonin gene-related peptide (CGRP) receptor
for treatment of acute migraines. CGRP is a member of the
calcitonin family of peptides and exists in both the R- and
β-forms.R-CGRP is a 37-amino-acid neuropeptide that is widely
distributed in the central and peripheral nervous systems and one
of the most abundant peptides. CGRP is a peptide vasodilator
and can function in the transmission of pain. A number of studies
have shown the importance of CGRP in migraines. First, it has
been reported that CGRP concentrations in the cranial circula-
tion are increased,4 and second, migraine suffering patients that
have been given CGRP have reported migraine-like symptoms
after administration.5

Merck Research Laboratories has reported on a novel, orally
bioavailable CGRP antagonist, telcagepant (MK-0974). MK-0974
is an extremely potent antagonist with a Ki = 0.77 ( 0.07 nM.6

MK-0974 was also very potent in a cell-based assay measuring
inhibition of CGRP-stimulated cAMP production (IC50 = 2.2(
0.3 nM), which was only shifted 5-fold (IC50 = 11( 2.1 nM) in
the presence of 50% human serum, suggesting a modest level of
protein binding.6 MK-0974 displayed acceptable in vivo PK
values with low clearance in the rat (9.4 mL/min/kg) and
moderate half-life (1.6 h) and moderate clearance in the dog
(17 mL/min/kg). These PK values translated into acceptable
levels of bioavailability in rats (20%) and dogs (35%).6 Lastly,
MK-0974 was evaluated in an in vivo pharmacodynamic rhesus
study.6 MK-0974 was potent in this model (EC50 = 120 nM;
EC90 = 1000 nM) and also had low clearance (7.0 mL/min/kg)
and good half-life (2.8 h) in rhesus.6 MK-0974 also showed
excellent selectivity against a panel of >160 receptors, transpor-
ters, and enzymes.

Recently, the results of a large, randomized, placebo-con-
trolled, parallel-treatment trial were published.7 In this study,
1380 patients were randomly assigned telcagepant (150 mg or
300 mg), zolmitriptan (5 mg), or placebo. It was determined
from this study that telcagepant (300 mg) was more effective
than placebo for pain freedom, pain relief, and absence of audio
or visual effects and nausea, and was comparable to that of
zolmitriptan (5 mg). Both were more effective than the 150 mg
dose of telcagepant. However, adverse events for 300 mg telcage-
pant (37%) were much lower than those for zolmitriptan (51%)
and were comparable to the adverse events with placebo (32%).
The highest side effect prevalence for telcagepant was dry mouth
(6%), whereas for zolmitriptan it was dizziness (11%). The
overall conclusions of this study were telcagepant was as effective
as zolmitriptan for acute treatment of migraines, but with fewer
associated side effects.

Two additional reports show somewhat conflicting data on the
efficacy of telcagepant.8,9 This first report shows that 27% of
patients respond to telcagepant whereas 33% of Sumatriptan
patients respond and 40% of rizatriptan respond to being pain
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ABSTRACT: Telcagepant (MK-0974) is a novel calcitonin gene-related peptide (CGRP)
receptor antagonist currently undergoing clinical trials for migraine (http://www.merck.com/
research/pipeline/home.html). MK-0974 is currently being studied in phase III clinical
trials.
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free after 2 h.8 The second report, however, looked at the
response rates of individuals that respond to triptans and those
that do not.9 These results show that those patients that respond
to triptans were pain free after 2 h with zolmitriptan (44%) but
that only 14% of those patients that previously did not respond to
triptans were pain free. These same patient populations were
treated with telcagepant and showed a lower efficacy with the
triptan responding group (23%); however, telcagepant showed a
higher response rate (29%) for the group that did not respond to
triptans.

These studies all show that telcagepant is well-tolerated and
shows efficacy against acute migraines; however, it indicates that
different patient populations may show more beneficial effects
with telcagepant versus triptans. As telcagepant (MK-0974) is
still under evaluation, it may take a while before the full dosing
regimen is elucidated for this promising candidate for those that
suffer from migraines.
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