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Abstract Helicobacter pylori (H.
pylori) infection has recently been
associated with various extrain-
testinal pathologies and migraine.
The aim of this study was to inves-
tigate the correlation of the H.
pylori infection with the pathogen-
esis of migraine without aura,
especially in cases not affected by
endogenous risk factors, like
hereditary pattern or hormonal
fluctuations. 
A total of 49 outpatients (37
females and 12 males; age range:
19–47 years; mean age: 31,±14
years) affected by migraine with-
out aura was evaluated. We divid-
ed them in 2 subgroups: a) with
positive familial history, and/or
with menstrual type of migraine
b) with negative familial history
and with menstrual unrelated type
of migraine. H. pylori infection
was diagnosed by the 13 C- urea
breath test (INFAI – test).
Control subjects consisted of 51
patients without any primary
headache history  (38 females;
mean age of 32,±14,4 years; range
21–49 years), who underwent
upper gastrointestinal (GI)
endoscopy for investigation of

anaemia or non ulcer dyspepsia. H.
pylori detection was based on the
histologic analysis of gastric
mucosa biopsy.
The prevalence of H. pylori infec-
tion was significantly higher in the
migraineurs without aura com-
pared to controls (p=0.016).
The prevalence of H. pylori infec-
tion was significantly high in the
mixed and in the female group of
our patients without other predis-
posing factors for migraine without
aura (81 and 87% respectively),
while in the same groups with pre-
disposing factors (menstruation
and/or family history) the preva-
lence was only 36 and 37% respec-
tively (p=0,001 for the first group
and p=0,002 for the second group).
Our results seem to highlight the
role of H. pylori infection as a
probable independent environmen-
tal risk factor for migraine without
aura, especially in patients that are
not genetically or hormonally sus-
ceptible to migraine.
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Introduction

Occurrence of migraine has been associated with clinical-
ly obvious or subclinical extracranial infection (herpes
labialis, pharyngitis, cystitis, vaginitis, mycosis and gas-

trointestinal inflammation) [1, 2]. It has also been demon-
strated that Helicobacter pylori infection has a possible
role in precipitation of migraine [3–6], while other data
support a simple co-occurrence of H. pylori infection and
migraine [7–9].

H. pylori infection is the most common cause of gastri-
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tis and gastric and duodenal ulcers. The association of H.
pylori infection and various extraintestinal pathologies,
such as coronary heart disease, primary Raynaud phenom-
enon, migraine, Alzheimer’s disease and mild cognitive
impairment, has recently been addressed [3–6,10–13].

Migraine without aura seems to be caused by a combi-
nation of genetic and environmental factors, whereas
migraine with aura is probably determined largely by
genetic factors [14, 15].

The aim of this study was to investigate the correlation of
the H. pylori infection with the pathogenesis of migraine
without aura, especially in cases not affected by endogenous
risk factors, like hereditary pattern or hormonal fluctuations.

Materials and methods

Study design

A total of 49 outpatients (37 females and 12 males; age range:
19–47 years; mean age: 31.6±14 years) affected by migraine with-
out aura were evaluated. The cases came from a series of consecu-
tive patients referred to the Neurological Department of the General
Hospital of Athens ‘Laiko’ from January to December 2003. Our
study was non-randomised and enrolled the above-mentioned con-
secutive patients. All patients gave their consent prior to the inclu-
sion in the study and no one refused to participate.

In addition to personal data, participants were asked detailed
questions regarding their type of headache: the duration, the fre-
quency, the location, the quality and intensity, the average number
of headache attacks per month or per year, as well as the occurrence
of nausea, vomiting, photophobia, phonophobia or osmophobia and
the occurrence and duration of associated neurological symptoms.
Data about relationship with menstruation and hereditary patterns
were collected. The lifetime history of migraine for every patient
was obtained using the Diagnostic Interview for Headache
Syndromes (DIHS), a structured instrument which was developed
to collect the major subtypes of headache as defined according to
the 2004 International Headache Society (IHS) Criteria for
Headache Syndromes [16]. All patients underwent brain CT or MRI
without any pathological findings. In all cases H. pylori infection
was diagnosed by the INFAI test, a non-invasive, simple, highly
sensitive and specific method to assess H. pylori infection [5].

Migraine was classified as migraine with or without aura
according to IHS criteria [9] and as menstrual migraine according
to MacGregor’s definition, as migraine attacks exclusively starting
on the first day of menstruation ±2 days and at no other time of the
menstrual cycle [17].

Complete pedigrees on first-degree relatives including off-
spring over 18 years old were obtained for the family of every one
of our migraineurs. Face-to-face or telephone assessments of first-
degree relatives, including parents, siblings and offspring >18 years

were conducted by clinically experienced neurologists who were
blind to the diagnostic status of the proband. Information on rela-
tives who were deceased or refused to participate was obtained
from multiple relatives. Because the intention was to include non-
interviewed relatives, it was not possible to discriminate between
specific subtypes of migraine (with and without aura). Final diag-
nostic assessments were made by a panel of experienced clinicians
based on all available information. 

The familial history was considered as positive if any of the
first-degree relatives had a headache history estimated as migraine
and was considered as negative if the headache history of all the
first-degree relatives were either negative or indicative of another
type of primary or secondary headache [14, 15].

The total population of our migraine outpatients was divided
into cases without aura and cases with aura. We selected only
patients without aura (duration: 1–20 years, median: 9) and we
divided them in 2 subgroups: (a) with positive familial history,
and/or with menstrual type of migraine and(b) with negative famil-
ial history and with menstrual unrelated type of migraine.

Control subjects consisted of 51 patients without migraine (38
females; mean age of 32.8±14.4 years; range 21–49 years), who
underwent upper gastrointestinal (GI) endoscopy for investigation
of anaemia or non-ulcer dyspepsia at the Department of
Gastroenterology and Pathophysiology of the University of Athens
during the last year, but in whom endoscopy did not reveal any
obvious finding. Mean age and gender ratios did not differ between
migraineurs and control participants. H. pylori detection was based
on the histologic analysis of gastric mucosa biopsy. Face-to-face or
telephone assessments of headache history of control subjects were
conducted by clinically experienced neurologists who were blind to
the biopsy result. Only subjects without any primary headache his-
tory were accepted.

Our study was performed in accordance with the Declaration of
Helsinki and was approved by the appropriate investigational
review board, which is the ethics committee of the Medical School
of the University of Athens.

Statistics

Statistically significant differences between groups were assessed
using the χ2 test and Yates correction when appropriate. Statistical
significance was accepted as p<0.05.

Results

The INFAI test was positive in 61% of the total population
of our patients (30 out of 49 migraineurs were infected by
H. pylori). H. pylori bacteria were histologically present in
37.25% of our control subjects (19 out of 51 subjects were
infected). The prevalence of H. pylori infection was signif-
icantly higher in the migraineurs (p=0.016, odds ratio: 2.65,
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95% CI: 1.18–5.96).
The prevalence of H. pylori infection in the total group

of patients (males and females), was significantly higher in
migrainous patients with negative familial history and neg-
ative correlation with menstruation (81% vs. 36%, p=0.001,
odds ratio: 7.70, 95% CI: 2.09–28.33) than migrainous
patients with positive familial history and/or menstrual
migraine (22 out of 27 patients vs. 8 out of 22 patients were
infected) (Figure 1).

Similar findings were observed in the subgroup of female
patients, where the prevalence of H. pylori infection was
respectively 86% (18 out of 21 women with menstrual unre-
lated migraine and/or negative familial history were infect-
ed) and 37% (6 out of 16 women with menstrual migraine
and/or positive family history were infected) (p=0.002, odds
ratio: 10.00, 95% CI: 2.04–48.80) (Figure 2).

We also found a higher prevalence of the infection in
male patients with negative family history. Among 6 men
without family history, 4 were infected, whereas among 6
men with family history, 2 were infected (pYates=0.564).

Discussion

The prevalence of H. pylori infection was significantly
higher in the migraineurs without aura compared to con-
trols (p=0.016).

Compared with migraineurs with menstrual migraine
and/or positive family history, migraineurs with menstrual
unrelated migraine and negative family history were signif-
icantly more frequently infected by H. pylori.

The prevalence of H. pylori infection was significantly
high in the mixed and in the female group of our patients
without other predisposing factors for migraine without
aura (81 and 87% respectively), while in the same groups
with predisposing factors (menstruation and/or family his-
tory) the prevalence was only 36 and 37% respectively. The
difference was statistically significant for both the above-
mentioned groups (p=0.001 for the first group and p=0.002
for the second group).

The prevalence of infection was also higher in male
patients with negative family history, but the size of this

Fig. 1 The prevalence of
H. pylori infection in the
total group of patients.
HP+, H. pylori infected;
HP–, H. pylori not infect-
ed; MF+, patients with
menstrual migraine and/or
familial history; MF–,
patients without menstrual
migraine or familial history

Fig. 2 The prevalence of H.
pylori infection in the sub-
group of female patients.
HP+, H. pylori infected;
HP–, H. pylori not infect-
ed; MF+, patients with
menstrual migraine and/or
familial history; MF–,
patients without menstrual
migraine or familial history

Male and female pts
χ2 = 10,395 p=0,001

Female pts
χ2 = 9,263 p=0,002
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subgroup was small.
These results are in agreement with literature data show-

ing higher frequency of H. pylori infection in migraineurs
[3–5] and considering that H. pylori should be examined in
migrainous patients as a possible risk factor that can con-
tribute to clinical improvement of duration and intensity of
migraine attacks with its eradication. Consequently, they are
in disagreement with other data supporting a simple co-
occurrence of H. pylori infection and migraine [6–9].

We selected this subgroup of migraineurs (without aura),
because this subtype is more often connected with menstru-
al migraine [18] and we were wondering if there are other
significant triggering factors in non-menstrual migraine
without aura. But the most important reason for selecting
this migraine subgroup was the fact that migraine without
aura seems to be caused by a combination of genetic and
environmental factors whereas migraine with aura is proba-
bly determined largely or exclusively by genetic factors [14,
15]. A previous study reported that spouses to probands with
migraine without aura had a slightly increased risk of
migraine without aura, while spouses to probands with
migraine with aura had no increased risk of migraine with
aura [15]. According to our results it is possible that the
responsible environmental factor may be H. pylori infec-
tion.

A significantly higher prevalence of a specific type of H.
pylori, the CagA-positive H. pylori strains, has been demon-
strated only in migraine with aura patients [19]. A plausible
mechanism underlying the association between CagA-posi-
tive H. pylori strains and vascular diseases may be linked to

the significantly more intense chronic immuno-inflammato-
ry response that follows colonisation of the gastric mucosa
by these strains; cytokines (in particular, interleukin-1, -6, -
8 and interferon-γ) and other molecules endowed with
proinflammatory, vasospastic and proalgogen properties
conceivably may induce a systemic vasculopathy within
various arterial districts [10]. We suppose that a similar
mechanism produces the association between H. pylori
infection and migraine without aura but it was impossible to
assess the CagA status of H. pylori in our patients in that
period of time in our hospital, so we cannot conclude any-
thing about this specific topic (CagA-positive strains and
migraine without aura). Other recent results do not support
the role of oxidative stress in patients suffering from H.
pylori infection and migraine [20].

Our findings are based on a small sample size and can-
not produce consistent results. But we think that they can be
useful to clinicians in order to test the possibility of H.
pylori infection in migraineurs without aura and to
researchers as a trigger for larger studies.

Taking into account that hereditary pattern [14, 15] and
hormonal fluctuations [18] are known and well established
endogenous risk factors for migraine, our results seem to
highlight the role of H. pylori infection as a probable inde-
pendent environmental risk factor for migraine without
aura, especially in patients that are not genetically or hor-
monally susceptible to migraine. We suggest that these cases
should be more intensively examined for this infection and
probably could have the best improvement with its eradica-
tion.
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