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Introduction
Migraine is an erratic disorder, the attacks of which vary 
markedly among individuals, whose specific symptoms 
may occur in a single attack but not in another, and 
whose characteristics are rarely steady over a lifetime [1]. 
Countless factors such as genetics, medications, food, 
sleep disorders, stress, environmental factors such 
as noise, light, smells, and humidity, work-related 
factors, menstruation, head trauma, alcohol, etc. have 
been documented as risk factors of migraine [2]. In 
contrast to migraine with aura, migraine without aura 
appears to be caused by a combination of genetic and 
environmental factors [3].

Migraine prevalence does not differ between sexes 
before adolescence. However, there is a significant 
increase in migraine prevalence in women after 
menarche, compared with men, and this point inevitably 
leads to the hypothesis that female sex hormones play 
a crucial role in migraine pathophysiology [4]. The 
International Classification of Headache Disorders 
Third Edition beta version (ICHD-3 beta) describes 
three different types of migraine without aura: pure 
menstrual migraine, menstrually related migraine, and 
nonmenstrual migraine (NMM). These definitions 
remain in the appendix and are not considered 

among the core classifications because of doubt by the 
International Headache Society as to whether they 
should be regarded as separate entities [5].

Helicobacter pylori (HP) is a gram-negative organism 
that was identified in 1983. It is one of the most common 
infections that affect humans [6]. The prevalence of 
HP infection varies between countries; generally, the 
prevalence is about 30% in developed countries and up 
to 80% in developing countries [7]. In some countries 
in the Middle East, the prevalence of HP infection 
has been studied using PCR and histopathology. The 
prevalence of HP infection in Jordan and Bahrain was 
77.5 and 79%, respectively. In Egypt, HP infection was 
found in 86% of biopsy samples [8]. The majority of 
infected patients with HP have no symptoms and will 
never develop problems [9]. However, HP is capable 
of causing several digestive problems, including ulcers, 
and much less commonly stomach cancer [10–12]. 
Besides gastric problems, it has been associated with 
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a number of chronic diseases such as type 2 diabetes, 
respiratory problems, renal failure, ischemic heart 
disease, ischemic cerebrovascular disease, Reynaud’s 
phenomenon, and skin diseases [9].

In the last few years, researchers have focused on the 
relationship between migraine and HP infection. Some 
studies have reported a strong positive correlation, and 
eradication of the bacterium has resulted in a decrease 
in migraine attacks. In the meantime, others have 
indicated entirely negative results [13].

The aim of this study was to determine whether current 
or previous exposure to HP infection is a risk factor in 
women with NMM without aura, a concise subgroup 
in which environmental factors are dominant.

Patients and methods
This is a casecontrol study analyzing 24 women with 
NMM without aura with ages ranging from 19 to 
60 years, who were selected from a series of consecutive 
patients attending the Neurology Outpatient Clinic 
of Sohag University Hospital from November 2013 
to March 2014. All patients were examined and a 
detailed questionnaire was completed for each patient. 
The questionnaire included demographic data, details 
of headache episodes, duration of migraine, number 
of attacks, duration of each attack, frequency of 
attack, relation to menses, location, severity (mild: 
able to continue with daily activities; moderate: some 
limitations in daily activities; severe: unable to function), 
associated symptoms, aura, causative and relieving 
factors, previous prophylaxes, treatment details, and 
family history. The diagnostic criteria for NMM 
without aura used in the current study were according 
to the third edition of the International Classification 
of Headache Disorders (ICHD-3 beta) [5]. According 
to ICHD-3 beta, pure menstrual migraine attacks 
occur exclusively from days –2 to +3 of menstruation 
in at least two out of three menstrual cycles and at no 
other times of the cycle; menstrually related migraine 
attacks occur on days –2 to +3 of menstruation in at 
least two out of three menstrual cycles and additionally 
at other times of the cycle; NMM attacks have no 
menstrual relationship [5]. Only patients with NMM 
without aura were included in this study. None of 
our patients were smokers or alcoholics. Twenty-four 
healthy women without any history of migraine, with 
ages ranging from 20 to 59 years, were selected as the 
control group. Controls were persons accompanying 
patients in our Inpatient Department. The mean 
age did not differ between migraineurs and controls. 
Consent was obtained from participants. The study was 
approved by the Local Ethical Committee.

Blood and stool samples were taken from all patients 
and healthy controls. The blood samples were 4-mm 
samples without anticoagulant for HP antibody 
detection. HP antibody was detected by means of 
enzyme-linked immunosorbent assay (ELISA). The 
reagents required for the sequential ELISA assay include 
immobilized antigen, circulating antibody, and enzyme-
linked species-specific antibody. In this procedure, the 
immobilization takes place during the assay at the 
surface of the microplate well through the interaction of 
streptavidin coated on the well and the exogenously added 
biotinylated HP antigen. Total serum immunoglobulin 
E (LgE) was assayed with a programmable Thermo 
ELISA reader (Finland) (ThermoFisherScientic Co. 
Walthan, USA) using immunoglobulin IgE Human 
ELISA kit (Abcam) (Biomatik Co., Wilmington, USA) 
according to the manufacturer’s guidelines.

HP antigen in stool was detected by following the 
immunochromatic method, in which the HP antigen 
reacts with the conjugate-red latex particles sensibilized 
with anti-HP monoclonal antibody coated to the 
membrane of the test. The formed HP-conjugate complex, 
which migrates up the membrane due to capillarity, binds 
to the specific antibody molecules fixed to the reaction 
zone. The excess of complex keeps migrating through the 
membrane until it reaches the C zone of control, where 
it will bind to another specific antibody coated to the 
membrane, forming a green band. The presence of the 
green band confirms the functionality of the test.

Statistical analysis
Data were grouped, tabulated, and statistically analyzed 
using the Statistical Package for the Social Sciences 
(SPSS version 20, SPSS Inc., Chicago, Illinois, USA).

The χ2-test was used for categorical comparisons of 
data. Differences in the mean values of continuous 
measurements were tested by means of the Student 
t-test. A P-value of less than 0.05 was considered 
significant.

Results
Clinical characteristics of the study population 
diagnosed as NMM without aura have been 
summarized in Table 1.

Previous exposure to HP infection (serum positiveness) 
was detected in 13 (54.1%) out of the 24 migraineurs 
and in eight out of 24 (33.3%) controls. The 
prevalence of previous exposure to HP infection was 
nonsignificantly higher in the migraineurs (P = 0.24 
and odds ratio = 0.42) (Fig. 1). In contrast, current HP 
infection (stool positiveness) was found in 10 (41.6%) 
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out of the 24 migraineurs and in five (20.8%) of the 
controls, with no significant difference between the 
two groups (P = 0.21 and odds ratio = 0.36) (Fig. 2).

Among migraineurs, no relationship was found 
between HP infection (current or previous) and the 
intensity, duration, or frequency of migraine attacks 
(Tables 2 and 3).

Discussion
The fact that headache is frequently associated with 
gastrointestinal disorders [14,15] and the confirmed 
association between chronic headache, migraine, and 
irritable bowel syndrome by several clinical observational 
and epidemiological studies [16,17] were the motivating 
factors for studying the association between migraine 
and HP infection. There are contradictory results from 
studies that have examined the relationship between 
HP infection and migraine [18]. To the best of our 
knowledge, the present study is the first in Egypt to 
study the relation between HP infection and NMM 
without aura. This study showed that HP infection is not 
a risk factor for NMM without aura. There are several 
reasons for selecting such a category of patients. First, 
migraine is more common in women [13]. Second, the 
effects of hormonal and genetic factors would be neutral 
when all participants are women and when all cases are 
suffering from migraine without aura. Third, NMM 
without aura is one of the entities in the appendix of 
the ICHD-3 beta. The aim of the appendix is to offer 
research criteria for a number of novel entities that have 
not been sufficiently validated by research so far [5].

Our results are in agreement with many earlier reports. 
Pinessi et al. [19] in a study conducted on migrainous 
patients found that chronic HP infection is as frequent 
in patients with migraine as in controls and that 

HP infection is not associated with any significant 
difference in the clinical features of the migraine 
attack. Savi [20] investigated the effects of eradication 

Table 1 Clinical characteristics of migraineurs without aura
Variables Category n (%)
Duration (years) <0.5 4 (16.67)

0.5–2 12 (50.00)
>2 to ≤5 4 (16.67)
>5 4 (16.67)

Frequency (per month) <5 4 (16.67)
6–14 12 (50.00)
>14 8 (33.33)

Site of pain Unilateral 11 (45.83)
Bilateral 15 (62.50)
Periorbital 1 (4.17)
Frontal 1 (4.17)
Holocranial 3 (12.50)
Occipital 1 (4.17)
Neck 2 (8.33)

Quality of pain Throbbing 17 (70.83)
Pounding 8 (33.33)
Pressure like 1 (4.17)

Associated symptoms Photophobia 11 (45.83)
Phonophobia 10 (41.67)
Nausea 10 (41.67)
Vertigo/dizziness 7 (29.17)

Aggravating factors Odors 2 (8.33)
Hot weather 2 (8.33)
Cold weather 2 (8.33)
Fatigue 17 (70.83)
Anxiety and stress 10 (41.67)
Family problems 8 (33.33)
Sunlight 7 (29.17)
Lack of sleep 3 (12.50)
Loud noises 4 (16.67)
Being hungry 3 (12.50)

Relieving factors Analgesics 22 (91.67)
Sleep 3 (12.50)
Rest 5 (20.83)
Coffee 7 (29.17)

Figure 1

A schematic representation of previous exposure to Helicobacter 
pylori (HP) infection in the migraineurs and controls.

Figure 2

A schematic representation of current Helicobacter pylori (HP) 
infection in the migraineurs and controls.
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of HP infection in patients with migraine and found 
no significant difference in the frequency, duration, 
intensity, and associated symptoms of migraine attacks. 
Caselli et al. [21] studied the HP infection prevalence in 
36 children suffering from migraine without aura. They 
found no relation between HP infection and migraine 
in children. Ciancarelli et al. [22] concluded that, in 
the absence of any specific link between HP infection 
and migraine, the association, when present, must be 
considered as being merely casual. Mavromichalis 
et al. [23] studied a group of 31 patients suffering 
from migraine (21 with and 10 without aura) who met 
the diagnostic criteria of the International Headache 
Society and who had undergone endoscopic gastric 
biopsy. They did not find an association between HP 
antral gastritis and migraine.

Studies with positive results on the association 
between HP and migraine are not in harmony with 
each other. One study reported that infection by 
the highly virulent CagA-positive strains of HP is 
significantly higher in patients with migraine with 
aura [24], whereas another study reported that the 
prevalence of HP infection was significantly greater in 
migraineurs without aura compared with controls [25]. 
Also, Gasbarrini et al. [24] attributed the cause of 
migraine attacks from HP infection to the production 
of cytokines, especially interleukin-8, which has 
proinflammatory and vasospastic properties. However, 
other authors [26] reported that interleukin-10 
stimulated by HP could play a vital role in the severity 
of migraine symptoms in patients with HP infection. 

Indirectly, Hong et al. [27] found a positive relation 
between migraine and HP infection by studying the 
effect of eradication of infection on patients with 
migraine and reported that the intensity, duration, and 
frequency of attacks of migraine were significantly 
lower in all patients in whom HP has been eradicated. 
However, a finding like that was criticized by other 
authors [28], who reported that the statement that HP 
eradication significantly reduced migraine attacks does 
not essentially indicate a causal role of HP infection 
in migraines, because antibiotic treatments have 
widespread and various target effects. In agreement 
with previous studies [20,24] the present study has 
found no relation between the intensity, duration, and 
frequency of attacks of migraine in patients with HP 
infection.

The relation between the gastrointestinal tract and brain 
is a complex one. The brain and the gastrointestinal tract 
are powerfully linked through neural, endocrine, and 
immune pathways [29–31]. The communication occurs 
in two directions, not only from the brain to the gut 
but also the other way around. The gut microbiota is an 
environmental factor that may play an important role. 
The number of bacteria in the human gut outnumbers 
human cells by ∼10 : 1 [32]. The latest finding on the 
role of the gut microbiota in the gutbrain axis suggests 
that the gut microbiota can be associated with brain 
functions and neurological disorders like migraine [33]. 
These factors should be addressed and justified when 
presenting a positive link between HP infection and 
migraine.

In conclusion, we did not detect an association between 
HP infection and NMM without aura, but our findings 
are limited by the small sample size.

Limitation
The principal limitation of the present study is the 
small sample size. However, we believe that it can be 
useful to researchers as a trigger for larger studies.
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