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PREVALENCE OF HLA DQB1*0602
ALLELE IN PATIENTS WITH MIGRAINE

Fernando Morgadinho Santos Coelho1, Márcia Pradella-Hallinan1,
Paulo Corrêa Abud2, Mario Predazzoli Neto1, Fabio Moreira1,
Lia Rita Azeredo Bittencourt1, Mario Fernandes Pietro Peres3, Sérgio Tufi k1

ABSTRACT - Background: Studies have shown a high prevalence of migraine among narcoleptic patients. 
HLA-DQB1*0602 and HLA DRB1 alleles are closely associated with narcolepsy. An increase in the HLA-DRB1 
allele frequency in patients with visual aura has raised greater awareness of the genetic background in mi-
graine. Purpose: Since the regions DR and DQ of the HLA are in tightly linkage desiquilibrium we hypoth-
esize that HLA-DQB1*0602 might be associated to the pathophysiology of migraine.  Method: We ana-
lyzed the presence of HLA DQB1*0602 allele in 50 healthy subjects with no history of migraine, 53 patients 
with migraine without aura and 52 patients with migraine with aura.  Results: There was no difference in 
the frequency of HLA DQB1*0602 allele when control subjects and all patients were compared. We failed to 
note any difference in frequencies when comparing migraine patients with and without aura.  Conclusion: 
Further studies with different patient populations, with other hypothalamic markers (melatonin, hypocre-
tin) in migraine patients may shed light on to its pathophysiology.
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Prevalência do alelo HLA DQB1*0602 em pacientes com enxaqueca

RESUMO - Contexto: Estudos têm demonstrado o aumento da prevalência de enxaqueca em pacientes com 
narcolepsia, um distúrbio de sono associado a um gene do sistema HLA, o alelo HLA-DQB1*0602. As regi-
ões DQ e DR do HLA estão em alto desequilíbrio de ligação e já foi descrito um aumento da freqüência do 
alelo HLA DRB1 em pacientes com enxaqueca com aura visual, o que fortalece uma hipótese de herança ge-
nética para a enxaqueca.  Objetivo: Nossa hipótese é que o alelo HLA-DQB1*0602 pode estar relacionado 
com a fisiopatologia da enxaqueca destes pacientes.  Método: Nós analisamos a presença do alelo HLA-
DQB1*0602 em 50 voluntários sadios sem história de enxaqueca, 53 pacientes com enxaqueca sem aura e 
52 pacientes com aura.  Resultados: Não houve diferença entre os controles sadios e os pacientes com en-
xaqueca. Não houve diferença entre os pacientes com enxaqueca com e sem aura.  Conclusão: Futuros es-
tudos com diferentes populações, com outros marcadores (melatonina e hipocretina) em pacientes com en-
xaqueca devem ser realizados para melhor esclarecimento de fisiopatologia.
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Migraine is a syndrome characterized by a mod-
erate to severe, throbbing type headache, associated 
with photophobia, phonophobia, nausea and vomit-
ing. It can be preceded by focal neurological symp-
toms named aura. It is a common condition, affecting 
about 6% of men and 20% of women in the general 
population, with high direct and indirect costs to pa-
tients, relatives and society at large1. The pathophys-
iology of migraine has not been fully elucidated. The 
classical theory described by Moskowitz, which states 
that migraine is caused by a neuro-vascular infl am-

matory reaction modulated by the trigeminal nerve 
is still accepted2-4. Other aspects including genetics, 
immune function, and the putative role of the hy-
pothalamus in migraine pathophysiology have been 
documented5-7. A positive family history is common 
in migraine, usually found in patients with migraine 
with aura. An increase of the frequency of HLA-DRB1 
allele in patients with visual aura has raised aware-
ness of the genetic background of migraine8-9. The 
clinical associations of migraine with atopic diseas-
es such as asthma, allergies, and eczemas have high-
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lighted the immunological background of the syn-
drome8. Recent emphasis has been given to the hy-
pothalamus in headache disorders, particularly those 
with a close circadian or circannual biology, such as 
cluster headaches and trigemino-autonomic cepha-
lalgias9-12. But also in migraines11. Narcolepsy and mi-
graine may be linked in several ways. Studies have 
shown a high prevalence of migraine among narco-
leptic patients13. On the other hand, excessive daytime 
sleepiness is also found and is apparently not related 
to sleep apnea14.

The HLA-DQB1*0602 allele is closely associated 
with narcolepsy15. The HLA-DRB1 and DQB1* regions 
are mapped to the short arm of the chromosome 6 
and are in tightly linkage desiquilibrium. They are 
part of the class II Human Leukocyte Antigen (HLA) 
complex molecules, these molecules are proteins 
placed in cell membranes and bind to antigens form-
ing the antigen-antibody complex. The antigen-anti-
body interaction is the triggering factor for both cell 
and antibody mediated immune reaction. Any alter-
ation in the structure of these proteins, caused by 
changes in the sequence of bases of the DNA, can af-
fect the affi nity of the antigen binding thereby mod-
ifying the immune response15. Genetic polymorphisms 
are small alterations in the DNA sequence and are 
widespread in humans. Such alterations may be in-
volved in some diseases as well as phenotypic expres-
sion. These modifi cations are also present in the HLA 
region and some of which are associated with sever-
al autoimmune diseases such as systemic lupus ery-
thematosus, rheumatoid arthritis, and systemic sclero-
sis. Studies have associated HLA alleles with worsing 
prognosis and evolution of these diseases16-18.

Although environmental factors are important 

in the pathophysiology of these conditions, the in-
creased frequency of the HLA-DQB1*0602 in narcolep-
tic patients and the high number of narcoleptics with 
migraine must be considered in order to enhance our 
understanding of the mechanism of this disease. We 
hypothesized that HLA-DQB1*0602 might be related 
to migraine pathophysiology19-23.

Mindful of the above, the aim of the present study 
is to verify the frequency of the HLA-DQB1*0602 al-
lele in migraine patients without sleep diseases.

METHOD
The local ethics committee (UNIFESP-EPM-number /2003) 

approved the study, all patients and controls gave written 
consent. Fifty healthy subjects with no history of migraine, 
fi fty-three patients with migraine and fi fty two patients 
with migraine with aura participated in this study.

All migraine patients with and without aura fulfi lled 
the diagnostic criteria according to International Classifi ca-
tion of Headache Disorders (IHS)24 and had more than fi f-
teen headache episodes per month. 

The control group subjects, migraine patients with and 
without aura were similar regarding age and sex (Table 1).

The migraine with aura group was composed by twenty-
six patients with visual aura (50%), twenty-three (44%) with 
visual and sensory aura and three (6%) with sensory aura.

Control subjects and patients with personal or famil-
ial history of excessive daytime sleepiness according to Ep-
worth Sleepiness Scale (ESS)25 score of 10 or higher were not 
included in the present study.

HLA-DQB1*0602 typing – DNA from these individuals 
was typed for DRB and DQB1 typed by the PCR-Allele Spe-
cifi c Amplifi cation (PCR-ASA) method and DQA1 by PCR fol-
lowed by hybridization using Sequence Specifi c Oligonucle-
otides (PCR-SSO)25.

Statistical analysis – The Kolmogorov-Smirnov test was 

Table 1. Sex and age.

Healthy subjects
(HS)

Patients without aura
(PoA)

Patients with aura
(PwA)

Age (years) 30.24±10.17 31.66±8.34 33,92±10.91

Sex Male 11
Female 39

Male 7
Female 46

Male 6
Female 46

Age (HS X PoA p=0.46; HS X PwA p=0.10; PoA X PwA p=0.23), t Student test; Sex (HS X PoA p=0.24; HS 
X PwA p=0.15; PoA X PwA p=0.79), Chi-square test.

Table 2. Prevalence of HLA DQ B1*0602 Allele.

 Healthy subjects
(HS)

Patients without aura
(PoA)

Patients with aura
(PwA)

Without HLA DQ B1*0602 Allele 39 39 39

With in at least HLA DQ B1*0602 Allele 11 14 13

(HS X PoA p=0.30), (HS X PwA p=0.39) and (PoA X PwA p=0.86). Chi-square test.
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used to check the homogeneity of variations and t Student 
test was used for non-matched samples with values pre-
sented as mean and standard deviation. Furthermore the 
chi-square test was used to compare the frequencies of the 
HLA allele in the several groups studied. Statistical signifi -
cance was set as p<0.05.

RESULTS
The presence of in at least the DQB1*0602 allele 

in control subjects was 22% and in patients was 25%, 
p=0.9. The presence of in at least the DQB1*0602 al-
lele in migraine patients without aura was 25% and in 
patients with aura was 26%, p=0.9. There was no dif-
ference in the frequency of in at least the DQB1*0602 
allele when compared control subjects and patients 
as a whole compared. We found no differences when 
comparing migraine patients with and without aura 
(Table 2).

DISCUSSION

The present study compared the frequencies of 
HLA-DQB1*0602 allele in control subjects, migraine 
patients with and without aura. The frequency of the 
HLA-DQB1*0602 allele was not difference among the 
groups studied.

Regarding the pathophysiology it is believed that 
the neuro anatomical region of the dysfunction in 
migraine as well as in narcolepsy is probably located 
in the brain stem11-13. Some neurotransmitters such as 
serotonin play an important role in the pathophysiol-
ogy of both disorders. Hypocretins are neuropeptides 
produced in the lateral hypothalamus with a known 
role in narcolepsy24. Studies have shown that hypo-
cretins interact with pain modulation pathways. A 
relationship between this neuropeptide with painful 
syndromes has been reported.

The frequency of HLA-DQB1*0602 allele in narco-
leptics demonstrated that low hypocretins levels in 
cerebrospinal fl uid is as high as 95%. Immunological 
reactions are thought to be associated with self-de-
struction of the hypocretin producing cells of the lat-
eral hypothalamus and subsequent hypocretin lower 
levels in hypocretin25-27.

Narcoleptics are more prone to migraine than 
non-narcoleptics and patients with migraine have 
experieced worsing pain when changes to sleep time 
are experieced8,28. The unaltered frequencies of the 
HLA-DQB1*0602 allele in migraine patients do not 
exclude a possible pathophysiologic correlation be-
tween migraine and narcolepsy. The presence of the 
HLA-DQB1*0602 allele is only part of complex and 
unknown pathophysiologic of the narcolepsy. Further 
studies with different patient populations, with other 

hypothalamic markers (melatonin, hypocretin) should 
be important to migraine and narcolepsy in patients 
and may shed light into pathophysiology.
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