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Abstract
Background: Migraine is the most frequent type of primary 

headache. It has been demonstrated that H. pylori infection 
eradication has a possible role in the reduction of migraine headache 
but needs to be examined in different settings using Urea Breath Test 
(UBT). This clinical trial was conducted to evaluate the effect of the H. 
pylori eradication on improvement of migraine.

Methods: This clinical trial was conducted in Farshchian Hospital in 
2012. Eighty patients with migraine headache who were seropositive 
for H. pylori infection were enrolled in the trial. Migraine was defined 
according to the International Headache Society criteria. H. pylori 
infection was diagnosed according to the detection of anti-H. pylori 
IgG antibody in the blood sample. Standard four-drug protocol for H. 
pylori eradication was prescribed with Omeprazole 20 mg Bid, Bismuth 
240 mg Bid, Tetracycline 500 mg Qid, and Metronidazole 500 mg Bid for 
four weeks. The outcomes of interest were the severity and frequency 
of migraine headache.

Results: The mean scores of the severity of headache decreased 
from 8.20 before H. pylori eradication to 2.91 after that (P<0.001) and 
the frequency of headache from 7.45 to 2.73 (P<0.001).The reduction 
in severity and frequency of headache was much more in patients 
with negative UBT (P<0.001) compared to those with positive test results 
(P=0.002). 

Conclusion: This trial indicated that H. pylori eradication can 
efficiently reduce the severity and frequency of migraine headache 
shortly after treatment in patients who were infected with H. pylori. 
However, the long-term effect of the treatment was not explored and 
needs to be investigated.

Introduction
Migraine is the most frequent kind of primary headache affecting 

about 18% of females and 6% of males in the general population [1]. 
It has been demonstrated that Helicobacter pylori (H. pylori) infection 
has a possible role in the precipitation of migraine while other data 
support a single co-occurrence of H. pylori and migraine [2,3].

Association between H. pylori infection and various extraintestinal 
pathologies, such as migraine, has recently been addressed in some 
literatures [4-10]. Some studies have shown that the inflammatory 
response caused by H. pylori infection may affect migraine through an 
immune-mediated release of cytokines and other substances endowed 
with vasospastic and procoagulant properties [11-14]. However, more 
evidence is needed to confirm the relationship between H. pylori 
infection and migraine in different settings. Furthermore, evaluation 
of the patients in term of urea breath test (UBT) results is another 
issue that was not addressed in the previous literatures. Accordingly, 
this clinical trial was conducted to evaluate the effect of the H. pylori 
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eradication in a population of patients affected by migraine and to 
verify whether the eradication of the bacterium may represent a novel, 
encouraging approach to the management of patients with migraine.

Materials and Methods
This before-after clinical trial was conducted in the neurologic 

clinic of Farshchian Hospital, affiliated with Hamadan University 
of Medical Sciences, from January to December 2012. Written 
informed consent was received from all patients. The Ethic 
Committee of the Hamadan University of Medical Sciences approved 
the consent procedure and the trial (D-P-9-35-16-3586). The 
protocol was registered by the Iranian Registry of Clinical Trials 
(IRCT201202018896N1) and is available at:

http://www.irct.ir/searchresult.php?keyword=Helicobacter&id=
8896&number=1&field=c&prt=22&total=10&m=1. 

Eighty patients with migraine headache who were seropositive 
for H. pylori infection were enrolled in this trial. Migraine was 
defined according to the International Headache Society (IHS) 
criteria. Patients with a pulsating headache with nausea, vomiting, 
photophobia, phonophobia, and seropositive H. pylori patients were 
included. The patients with the following criteria were excluded from 
the study: (a) already received H. pylori intervention treatment; (b) 
hypertension; (c) fever due to any causes; (d) received acute medical 
treatment of migraine; or (e) having brain tumor. All patients 
received migraine prophylaxis including imipramine (10 mg daily) 
and sodium valproate (200 mg daily) and were recommended to 
continue regular lifestyle during the study.

H. pylori infection was diagnosed according to the detection 
of anti-H. pylori IgG antibody in the blood sample taken from the 
patients. Blood samples were labeled immediately after taking 
blood sera stored at 2-8 oC for 5 days. IgG antibodies to H. pylori 
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were detected using a rapid Enzyme Linked Immune Sorbent 
Assay (ELISA). The procedure was performed according to the 
manufacturer’s instruction and recommended measures were chosen 
for diagnosing IgG of H. pylori. Samples with IgG values less than 15 
UR/ml were considered nonreactive for anti-H. pylori IgG antibodies. 
Values between 15 to 30 UR/ml were considered questionable. Values 
higher than 30 UR/ml were considered reactive. The sensitivity and 
specificity of the method was 95.8% and 96.2% respectively based on 
the manufacture instruction (For more information see http://www.
radim.it).

The outcomes of interest were the severity and frequency of 
migraine headache. The outcomes were evaluated before and four 
weeks after H. pylori eradication using a well-structured questionnaire. 
The severity of the headache was measured using the Visual Analog 
Scale (VAS), on a scale of 0 to 10. Zero denoted no pain, and 10 
denoted the most severe pain that the patient had ever experienced. 
The frequency of headache was assessed with the number of headache 
attacks per month.

Standard four-drug protocol for H. pylori eradication was 
performed with Omeprazole 20 mg Bid, Bismuth 240 mg Bid, 
Tetracycline 500 mg Qid, Metronidazole 500 mg Bid for four 
weeks. The patients were examined for complete eradication after 

intervention using Urea Breath Test (UBT). The values less than 25 
were considered negative. The values from 25 to 50 were considered 
borderline. The values higher than 50 were considered positive. 
According to the manufacturer’s instruction, the both sensitivity and 
specificity of the UBT were 95% (For more information see http://
www.kibion.com).

The paired t-test was used for comparing the severity and 
frequency of migraine headache before and after intervention. All 
statistical analyses were performed at 0.05 significance level using 
statistical software Stata 12 (StataCorp, College Station, TX, USA).

Results
We identified 118 patients, 34 patients were excluded (24 not 

meeting inclusion criteria, 4 declined to participate, and 2 due to 
other reasons) and 84 were eligible and enrolled into the study. Two 
patients lost to follow-up and two refused to follow-up. Eventually, 
80 patients remained for analysis (Figure 1). Sixty-two patients were 
women and 18 were men. The mean age of the patients was 29.91 
years (SD=7.99).

The mean severity and frequency of the migraine headache 
before and after the intervention is given in Table 1. According to the 
results, the mean scores of the severity of headache decreased from 

 

 

 

 

118 118 accessed for eligibility 

A
na

ly
si

s 

84 enrolled 

34 34 exclude d
     28 not meeting inclusion criteria 
     4 declined to participate 
     2 other reasons 

analyzed 

2 lost to follow-up 
2 refused to follow-up 

allocated to H. Pylori 
eradication 

Fo
llo

w
-u

p 
A

llo
ca

tio
n 

En
ro

lm
en

t 

84 enrolled

84 

80 

Figure 1: Flow diagram of the progress through the phases of the enrolment, follow-up, and analysis.

We identified 118 patients, 34 patients were excluded (24 not meeting inclusion criteria, 4 declined to participate, and 2 due to other reasons) and 84 were ineligible 
and enrolled into the study. Two patients lost to follow-up and two refused to follow-up. Eventually, 80 patients remained for analysis.
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8.20 before H. pylori eradication to 2.91 after that (P<0.001) and the 
frequency of headache from 7.45 to 2.73 (P<0.001).

The severity and frequency of migraine headache were evaluated 
before and after intervention among patients with negative UBT 
and those with positive UBT separately (Table 1). The severity 
and frequency of headache diminished significantly after H. pylori 
eradication in both groups. However, the reduction in severity and 
frequency of headache was much more in patients with negative 
UMT compared to those with positive UBT.

Discussion 
According to our findings, H. pylori eradication was associated 

with a significant decrease in both severity and frequency of migraine 
attacks. Because of small sample size, we could not assess the effect of 
H. pylori eradication among migraine subgroups with and without 
aura. We used several exclusion criteria that restricted the sample 
size.

Gasbarrini et al. showed that H. pylori eradication therapy could 
significant reduce the frequency and severity of migraine attacks 
within a 6-month follow-up [15]. Gabrielli et al. conducted a clinical 
trial on 148 outpatients with clinical evidences of migraine headache 
and H. pylori infection and reported a significant decrease in severity 
and frequency of migraine headache after H. pylori eradication [16]. 
Tunca et al. reported a reduction in the symptom of migraine headache 
in 84.6% of patients who underwent H. pylori eradication and in 75% 
of patients who had benefited from treatment [17]. Asghari et al. 
performed another clinical trial on 108 migraine patients who were 
infected with H. pylori and reported a significant improvement in 
migraine attacks two months after H. pylori eradication [18]. Munno 
et al. reported that high interleukin (IL)-10 levels were seen in 52.2% 
of the patients with migraine headache and showed that treatment 
with sumatriptan could reduce the level of IL-10. This issue suggested 
that IL-10 might play a role in the pathogenesis of migraine [19].

Gasbarrini et al. showed that CagA positive H. pylori strains are 
strongly associated with migraine with aura [9]. This can be explained 
by a higher inflammatory response of the gastric mucosa to more 
virulent strains, which release substances that may act as triggers 
of vasospasm in cerebral arteries, probably implicated in the aura 
phenomenon. In addition, Hosseinzadeh et al. showed that active 
H. pylori infection is strongly related to outbreak and severity of 

migraine headache and H. pylori treatment can reduce the severity 
and frequency of migraine headaches significantly [20].

The statistical power was strong enough in both groups [UBT- 
(P<0.001) and UBT+ (P=0.002)] particularly in the UBT- subgroup 
(n=71). However, the sample size was small (n=9) in the UBT+ 
subgroup. Part of the strong power in this subgroup was due to the 
matched design of the study and using a paired t-test. Indeed, patients 
were compared with themselves. This reduced the between groups 
variance and hence increased the statistical power. Nonetheless, the 
sample size was not large enough in the UBT+ subgroup and the 
results of this subgroup should be interpreted with caution. 

The main limitation of this clinical trial was the short duration 
of follow-up. We are not sure whether the reduction in the severity 
and frequency of headache was permanent or temporary after H. 
pylori eradication. Another limitation of this trial was the before-after 
design in which the patients were compared with themselves rather 
than a control group. This may raise the possibility of selection bias. 
Furthermore, the severity and frequency of headache were evaluated 
subjectively through history taking. This might introduce information 
bias into the results. Despite its limitations, this trial could efficiently 
indicate the effect of H. pylori eradication on reduction of migraine 
attack.

Conclusion
This trial indicated that H. pylori eradication can efficiently 

reduce the severity and frequency of migraine headache shortly after 
treatment in patients who are infected with H. pylori. Furthermore, 
the reduction in severity and frequency of headache was much greater 
in patients with negative UBT compared to those with positive UBT. 
However, the long-term follow-up studies are required to assess the 
long term effect of the H. pylori eradication on migraine headache.
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