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Relationship between β-Thalassemia minor and 
Helicobacter pylori infection 

 

 

Abstract 

Background: Until now, no study has been reported investigating the association between 

β-thalassemia minor and Helicobacter pylori (H. pylori) infection. This study was 

designed to compare H. pylori infection rate between β-thalassemia minor patients and 

healthy controls. 

Methods: A number of 100 β-thalassemia minor patients (50 males, 50 females) and 100 

gender-matched healthy controls were prospectively recruited in this study in a period of 3 

months. The study population consisted of the people who referred to a health center in 

Babol, North of Iran, for premarital counseling. H. pylori status was assessed by measuring 

the anti-H. pylori IgG antibodies using enzyme-linked immunosorbent assay. 

Demographic information and informed consent were collected from all participants. 

Results: The overall H. pylori infection rate was 43%. The infection was significantly 

more prevalent in thalassemia patients (53%) than in the controls (33%) in both univariate 

(OR=2.29, 95% CI: 1.3-4.06) and multivariable analyses (OR=2.05, 95% CI: 1.12-3.76). 

Age was the only significant factor which was positively correlated with the infection in β-

thalassemia minor cases (OR=1.11, 95% CI: 1.02-1.2). Gender, blood groups, residency, 

and education level were not related to the infection. 

Conclusions: According to the results, it can be concluded that β-thalassemia minor 

patients are possibly more susceptible to H. pylori infection than healthy people. Further 

studies are needed to discover more about the exact mechanisms of increased susceptibility 

to H. pylori infection in β-thalassemia minor patients. 
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Thalassemia is a common genetic disorder characterized by a point mutation on 

globin gene expression(1). β-thalassemia is the result of impaired production of β-globin 

chains. This hemoglobinopathy has three principal forms, including thalassemia major, 

thalassemia intermedia and thalassemia minor (2). The clinical manifestations, such as 

mild microcytic and hypochromic anemia, are fully related to level of production of β-

globin chain (3). The prevalence of β-thalassemia is seen more frequently in the 

Mediterranean countries, the Middle East and Central Asia (1, 4). Helicobacter pylori (H. 

pylori), a gram-negative bacterium, colonizes the human gastric mucosa. This pathogen is 

the main cause of chronic gastritis, peptic ulcer, gastric cancer and dyspepsia (5, 6). The 

prevalence of H. pylori infection is seen in about half of the worldwide population and it is 

higher in the developing countries than in the developed countries (7, 8). Iran, a country, in 

the Middle East is an endemic region of thalassemia. About 20,000 homozygote β-

thalassemia and 3,750,000 carriers have been identified in this country (9). All couples 

should be checked for β-thalassemia before marriage in Iran and those who are both 

carriers receive premarital counselling (10, 11).    

http://dx.doi.org/10.22088/acadpub.BUMS.8.2.67
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In North of Iran, β-thalassemia minor is the most 

frequent state of β-thalassemia and is estimated about 10% 

of the population(12). Taking into account the remarkable 

concurrent prevalence of β-thalassemia minor and H. pylori 

infection in northern Iran(10, 12, 13), and considering the 

high rate of gastric diseases among these thalassemia 

patients in this area, it appears that there may be an 

association between H. pylori and β-thalassemia minor. 

There have been some articles showing a probable 

relationship between H. pylori and recurrent abdominal pain 

(RAP) in people with hemoglobinopathies, such as sickle 

cell anemia and β-thalassemia (14, 15).  

In a survey by Karimi et al.(16), H. pylori infection in the 

β-thalassemia major patients with RAP was more common 

than in non-thalassemic controls with RAP. Although the 

difference was not significant, the authors suggested that H. 

pylori can possibly increase the risk of RAP in thalassemia 

patients (16).  

In the present study, we aimed to compare the prevalence 

of H. pylori infection between β-thalassemia minor patients 

and normal controls in Babol, north of Iran. 

 

 

Methods 

Study population and data collection: This prospective 

study was performed on the people who refered to one of the 

health centers in Amirkola, Babol. This place is the major 

referral center for premarital thalassemia sreening in Babol. 

A series of 100 persons who were confirmed diagnosis of 

β-thalassemia minor were consecutively included in the 

study (50 males, 50 females) during December 2015-

February 2016. To confirm β-thalassemia minor, all 

participants' blood samples were checked initially for 

complete blood count (mean corpuscular volume<80 and 

mean corpuscular hemoglobin<27) and then for hemoglobin 

A2 using high-performance liquid chromatography 

(hemoglobin A2>3.5).  

An equal number of controls, whose genders were 

compatible, were enrolled in this survey. The recruited 

controls were those who referred to the same health center. 

Demographic information (age, gender, blood group, 

residency, and education level) was obtained from all 

individuals.  

Serum samples of the groups were collected and 

transmited to the immunology laboratory of Babol 

University of Medical Sciences and stored frozen at -20°C. 

To determine the infection, anti-H. pylori IgG antibodies 

were measured using enzyme-linked immunosorbent assay 

(ELISA) kits (IBL, Hamburg, Germany). Samples were 

considered positive for H. pylori when the antibody levels 

were more than 12 U/ml. 

The study was approved by the Ethics Committee of 

Babol University of Medical Sciences and Health Services, 

the reference number is MUBABOL.REC.1395.71. Written 

informed consent was taken from all participants. 

Chi-square and student's t-test were used to compare the 

demographic factors between case and control groups. To 

evaluate the association between H. pylori infection and β-

thalassemia minor, we used the multivariable logistic 

regression analysis adjusted for residency and education by 

calculating odds ratio (OR) and 95% confidence interval 

(CI). The univariate analysis was performed to determine the 

relationship between the demographic variables and H. 

pylori infection in the β-thalassemia minor patients. A 

p<0.05 was considered statistically significant. 

 

 

Results 

The mean age of β-thalassemia minor and control 

subjects was 25.21±5.92 (range, 14-46) and 26.12±7.13 

(range, 14-68) years, respectively. Fifty-one percent of the 

individuals had blood type O, and majority of them (97%) 

were RH positive. Forty- eight percent of β-thalassemia 

minor patients and 65% of controls were urban inhabitants, 

and the difference was significant (P=0.015). There were 

significant differences between the two groups in the 

educational status and thalassemia subjects have lower level 

of education than controls (p<0.001) (table 1). 

Overall, the prevalence of H. pylori was 43% in the study 

population. This rate was higher in β-thalassemia minor 

group (53%) compared with controls (33%), and the 

difference was significant (odds ratio [OR]=2.29, 95% CI: 

1.3-4.06, P=0.005). This significant difference was observed 

between the groups even after adjustment for residency and 

education (OR=2.05, 95% CI: 1.12-3.76, P=0.02) (table 2). 

Table 3 shows the association between H. pylori 

infection and risk factors in the β-thalassemia minor cases. 

Age was the only factor significantly positively associated 

with the infection (OR=1.11, 95% CI: 1.02-1.2). No 

significant correlation was found between H. pylori infection 

and other variables, including gender, ABO and Rh blood 

groups, residency, and education. 
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Table 1. Demographic characteristics of the participants 

 Thalassemia 

n(%) 

Control 

n(%) 

P-value 

Gender    

1 Male 50 (50) 50 (50) 

Female 50 (50) 50 (50) 

Age (year) 25.21±5.92 26.12±7.13 0.327 

ABO Blood group    

0.972 A 15 (15) 17 (17) 

B 28 (28) 27 (27) 

AB 6 (6) 5 (5) 

O 51 (51) 51 (51) 

Rhesus (Rh) blood groups    

1 Rh Positive 97 (97) 97 (97) 

Rh Negative 3 (3) 3 (3) 

Residency    

0.015 Urban 48 (48) 65 (65) 

Rural 52 (52) 35 (35) 

Education level    

0.0001 Below diploma 36 (36) 12 (12) 

Diploma 20 (20) 28 (28) 

Bachelor’s degree 44 (44) 60 (60) 

 100 subject in each group 

 

Table 2. Comparison of H. pylori infction between β-thalassemia minor and normal subjects 

 

 H. pylori positive 

N (%) 

Univariate 

OR (95% CI) 

P-value Adjusted
a
  

OR (95% CI) 

P-value 

Normal 33 (33) 1  1  

β-thalassemia minor 53 (53) 2.29 (1.3-4.06) 0.005 2.05 (1.12-3.76) 0.02 
aAdjusted for residency and education. CI: confidence interval; OR: odds ratio 

 

Table 3. Relationship between H. pylori infection and sociodemographic factors of β-thalassemia minor patients 

 H. pylori positive 

n(%) 

H. pylori negative 

n(%) 

OR (95% CI) P-value 

Gender      

Male 30 (60) 20 (40) 1  

Female 23 (46) 27 (54) 0.57 (0.25-1.25) 0.16 

Age - - 1.11 (1.02-1.2) 0.009 

ABO Blood group     

A 9 (60) 6 (40) 1  

B 14 (50) 14 (50) 0.66 (0.18-2.37) 0.532 

AB 4 (66.7) 2 (33.3) 1.33 (0.18-9.72) 0.777 

O 26 (51) 25 (49) 0.7 (0.21-2.23) 0.539 

Residency      

Urban 23 (48) 25 (52) 1  

Rural 30 (57.7) 22 (42.3) 1.49 (0.67-3.26) 0.329 

Education level     

Below diploma 23 (64) 13 (36) 1  

Diploma  11 (55) 9 (45) 0.7 (0.22-2.1) 0.515 

Bachclors degree 19 (43) 25 (57) 0.43 (0.17-1.06) 0.067 

CI: Confidence Interval; OR: Odds Ratio 
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Discussion 

According to the results of this study, the prevalence of 

H. pylori infection was significantly higher in β-thalassemia 

minor patients than in the normal subjects. This is the first 

study reporting a significant association between β-

thalassemia minor and H. pylori infection. In the past, few 

studies were performed to investigate the relationship 

between H. pylori infection and hemoglobinopathies, such as 

sickle cell anemia and β-thalassemia major, mostly based on 

determining the role of this pathogen in the occurrence of 

RAP in the patients with such diseases. Regarding sickle cell 

anemia, studies demonstrated controversial results about the 

relationship between H. pylori infection and this anemia (15, 

17, 18). On the other hand, in relation to β-thalassemia 

major, surveys revealed no significant association between 

the infection and thalassemia. In their study, Karimi et 

al.(16) reported that the rate of H. pylori positivity in the β-

thalassemia major patients with RAP was a little higher than 

in the healthy controls with the same symptoms (68% 

compared with 60%, p>0.05). Although the difference was 

not statistically significant, the authors proposed this 

pathogen as a potential cause of the RAP in the thalassemia 

patients(16). Also, the study by Balci et al.(14) indicated no 

significant differences between β-thalassemia major patients 

and non-thalassemic controls, both presenting with RAP, 

neither in serum anti-H. pylori IgG ELISA test (58.1% in 

comparison with 48.8%) nor in urea-breath test (48.4% 

compared with 39%). Nevertheless, there was not any report 

about the association of β-thalassemia minor with H. pylori 

infection and additional investigations are needed. 

We believe that higher H. pylori infection rate in the β-

thalassemia minor patients compared with controls in our 

study, may be related to the overload of iron. It is well-

documented that iron is one of the essential factors for the 

pathogens to thrive in the host environment (19, 20), and H. 

pylori is no exception. Some published data proposed that H. 

pylori infection may cause iron-related diseases, such as 

anemia, iron deficiency, and iron deficiency anemia, in both 

children and adults (21-23), although other reports were not 

in accordance with these findings (24, 25). Considering that 

previous studies suggested a correlation between iron 

overload and increased risk of infections in the β-thalassemia 

patients (4, 26, 27), and also given that the iron excess can 

be seen mildly in the β-thalassemia minor patients(28, 29), it 

can be concluded that the overload of iron may lead to 

increase susceptibility to H. pylori infection. However, there 

is still no evidence supporting the hypothesis that iron 

overload is responsible for H. pylori infection in the β-

thalassemia minor patients. So, more surveys should be done 

to uncover this dilemma. 

In our study, it was observed that the seroprevalence of 

H. pylori had a positive correlation with age. This finding is 

in agreement with the previous literature showing the effect 

of birth cohort on H. pylori infection (30-32). By contrast, 

the prevalence of H. pylori was not different between two 

genders. There are no compatible findings on this topic. 

Moreover, the question of who is more susceptible to 

infection has remained open, that is, it is not clear if the 

infection occurred more frequently in males or in females 

(33-36). Regarding blood groups, no significant relationships 

were found between H. pylori positivity and blood groups 

ABO and Rh in the present study. While some previous 

reports alluded to these correlations (37, 38), others refuted 

them (39, 40).  

Besides, there were no associations found between H. 

pylori infection and residency and education. With regard to 

this subject, previous surveys indicated that low 

socioeconomic status can increase the risk of infection. Yet, 

there were inconsistent results whether the infection rate is 

higher in inhabitants of rural areas or in people living in the 

cities (41, 42). Furthermore, H. pylori infection has been 

identified less frequently in people with higher levels of 

education than persons with lower education in most of the 

studies (43-45). These different findings show that high 

literacy of the individuals can cause them to pay more 

attention to health and hygiene issues.  

A limitation of our survey was that the sample size was 

relatively small for assessing the relation between infection 

and variables in the thalassemia group. Definitely, the 

number of sample size was enough for evaluating the main 

purpose of the study, given that a significant correlation was 

found between beta-thalassemia minor and H. pylori 

infection. 

In conclusion the results indicated that β-thalassemia 

minor patients are about two times more at risk of H. pylori 

infection in comparison with controls. The infection was 

significantly associated with age and not with type of blood, 

residency and education among the thalassemia patients. 

Further studies are needed to be designed for a more precise 

investigation of the mechanisms leading to increased 

susceptibility to H. pylori infection in β-thalassemia minor 

patients. 
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