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Migraine is a disease influenced by genetic factors
and lifestyle patterns. Many research publications
on the genetics of migraine are available, but none
have so far provided the ultimate explanation. It is a
common headache disorder with a prevalence rate of
9% in the Malaysian population. Women are 2 to 3
times more commonly affected than men. On the World
Health Organization’s ranking of causes of disability,
headache disorders are considered one among the 10
most disabling conditions, and the 5 most disabling for
women.'

Glycoprotein I1la (GPIIIa), a hetero-dimeric platelet
surface receptor for fibrinogen, plays an important role
in platelet aggregation. The GPIIla receptors exist in
many polymorphic forms designated as the human
platelet alloantigen (PlA) systems.? Of these, the allelic
pair bearing the homozygous (PIA1/Al) genotypic
configuration is more common universally, as well as
in the Kelantanese (Malay) population.> Conversely, a
very small percentage of the population possesses the
heterozygous or polymorphic (PIA1/A2) genotypic
configuration. This state is associated with abnormal
platelet activation leading to serotonin release and
an increased risk for thrombotic episodes. Abnormal
platelet activation and serotonin release occur in
migraine patients as well.

Until 1996, significant work on the single nucleotide
polymorphisms (SNPs) present in the PIA system,
especially the alleles in the gene for GPIlla, had not
been undertaken in detail and correlated with platelet
behavior. A study carried out by Weiss et al in 1996*
identified that those younger Caucasian males with the
heterozygous (polymorphic) PIA1/A2 allelic state had
a significant risk for thrombotic events like myocardial
infarction and unstable angina. Since this initial report
that the PIA2 polymorphism is a cardiovascular risk
factor, many population-based studies have been
carried out at many centers to determine the natural
occurrence of PIA1/A2 polymorphism amongst the
various ethnic groups. Our preliminary study showed
that the allele frequency of the homozygous PIA1 allele
is more predominant (95.6%) than the heterozygous
PIA2 allele (4.4%) in the residents of Kelantan, which
compared well with the frequencies reported among
other Asian populations, especially those of the Far East
particularly Thailand and the Philippines.?
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It has been observed that during the migraine
attacks and also sometimes in the headache-free periods,
migraine patients have platelet dysfunction in the form
of activation, hyperadhesion, and serotonin release.
Therefore, the objective of our study was to determine
whether the presence of the P1A1/A2 polymorphism
is more common in patients with migraine headaches.
The secondary objective was to compare the clinical
features of migraine between those patients with and
without the PIA1/A2 polymorphism.

The normal controls consisted of 80 healthy
Malaysian residents, and the study subjects included
80 Malaysian residents (unrelated to one another)
with migraine headache as diagnosed by applying
the International Headache Society (IHS) criteria.
In both the case and control groups the ages ranged
between 15 and 50 years with a mean age of around
33 to 34 years. There were 15 males and 65 females in
each group. Those patients with concomitant medical
illness such as hypertension, diabetes, stroke, brain
tumors, and coronary artery disease, or with renal or
liver impairment were excluded from the study. Also,
patients with bleeding disorders or coagulopathies and
patients with a history of head injury or other significant
neurological illnesses were excluded from the study.

This study was approved by the Universiti Sains
Malaysia Research and Ethics committee (Grant No:
304/PPSP/6131347). The study was conducted over
a one-year period from September 2004 to September
2005. The controls were healthy volunteers who did
not have any migraine headache. Convenient sampling,
and no randomized sampling method were applied.
All patients who were seen at the Neurology clinic in
the Hospital Universiti Sains Malaysia, both newly
diagnosed as migraine or already on follow up and who
fulfilled the THS criteria were recruited. The sample size
was calculated using the 2 proportion Pocock’s formula.
Data entry and statistical analysis were performed using
the Statistical Package for Social Sciences (SPSS Inc.,
Chicago, IL, USA) version 11 and STATA (STATACorp
LD, College Station, TX, USA) version 7.

Isolation of DNA was performed with a DNA
isolation QIAmp Blood, Qiagen kit (Qiagen, Research
Biolabs, Malaysia) using 2 ml of fresh blood drawn
from the subjects. The genotypes were determined using
allele-specific polymerase chain reaction amplification.

Our results showed that 24 out of 80 patients had
been diagnosed as having migraine with aura, and
only 7 had the PIA1/A2 1a/1b polymorphism. Of
these 7 individuals 4 had migraine, and 3 (75%) of
them presented with aura (Table 1). This suggests that
the migraine patients with the polymorphic genotype
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Table 1 - Distribution of clinical manifestations in migraine patients with the polymorphic (PIA1/A2) and the

homozygous (PIA1/A1) genotypes.

Variables Migraine patients with PIA1/ Migraine patients with OR P-value*
A2 polymorphic PIA1/A1 homozygous (95% CI)
genotype (n=4) genotype (n=76)
Aura
Yes 3 21 0.77-79.81 008
No 55 ’ ' '
Disability
Ye 44
< 3 021-21.94 050
No 32
Intensity
Yes 3 54
0.12-12.39 0.80
No 22
Nausea/Vomiting
Yes 4 58
N/A N/A
No 0 18
Photophobia/
Phonophobia
Ye 2 1
€ > 0.06-3.68 0.40
No 2 24

NA - not applicable, OR - odds ratio, CI - confidence interval, *simple logistic regression

(P1A1/A2) are more likely to present with aura than
without. Though this is a report based on a small
number of patients, the association between the PIA1/
A2 polymorphism and the tendency to inherit migraine
with aura appears significant, especially as migraine
is an inheritable disorder with the risk frequency for
transmission of migraine with aura from parent to
offspring being four-fold when compared with migraine
without aura.’

Familial hemiplegic migraine is a genetically
heterogeneous disease with mutations in the calcium
channel, voltage-dependent, P/Q type, alpha 1A
subunit (CACNA1A), ATPase, Na+/K+ transporting,
alpha 2 (+) polypeptide gene (ATP1A2) and sodium
channel, voltage-gated, type I, alpha subunit (SCN1A)
genes.® There are a limited number of studies on
sporadic migraine headaches and its genetic mutations.

To conclude, though this study is based on a small
number of patients, the association between the PIA1/
A2 polymorphism and the tendency to inherit migraine
with aura appears significant. This needs further
elucidation and an analysis of a large number of patients
with aura to arrive at a definitive conclusion.
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