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Beta-thalassemia major is a severe genetic blood disorder requiring complex management, with 
patients facing multiple chronic health challenges related to iron metabolism and treatment 
strategies. The current study investigated the prevalence of Helicobacter pylori antigen and 
related clinical characteristics in beta-thalassemia major patients. This cross-sectional study 
involved 66 beta-thalassemia major patients and 36 of their non-cohabiting family. H. pylori 
infection was assessed using the stool antigen test via ELISA, and clinical and demographical 
data of patients was recorded. The mean age of patients was 36.72±9.46 years and for their 
family members was 41.54±12.46 (P <0.05). Twenty-eight (42.4%) of patients and 11 (30.6%) 
of their family members were males (P >0.05). The mean levels of hemoglobin and ferritin were 
8.36±0.84 g/dL and 2108.63±1741.93 ng/mL, respectively. Splenectomy was performed in 
59.1% of patients (mean age at procedure 15.59±9.50 years). Deferiprone was the most common 
iron chelator (45.5%), and O+ was the predominant blood group (33.3%). Statistically significant 
differences were observed in iron chelator and blood group distributions (P <0.001). The 
findings illustrated no H. pylori antigen was detected in participants. The analysis of H. pylori 
antigen revealed no positive results in any of the participants, indicating an absence of H. pylori 
infection in major beta-thalassemia patients. 
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1. Introduction 
Beta-thalassemia, a common autosomal recessive 

hereditary anemia affecting 1.5% of the global 
population, is characterized by reduced or absent 
synthesis of β-globin chains, leads to ineffective 
erythropoiesis, chronic anemia, and dependence on 
regular blood transfusions for survival in major type 
[1,2]. Following chronic blood transfusions, excess iron 
is deposited in various organs and these patients often 
suffer from complications, which can damage the heart, 
liver, and endocrine organs, as well as increased 
susceptibility to infections due to immune dysfunction 
[3,4]. The chronic medical burden and repeated 
hospitalizations not only impact the quality of life for 
individuals with beta-thalassemia major but may also 
place them at greater risk for acquiring infections like 
Helicobacter pylori. Patients with beta-thalassemia 
major may be particularly susceptible to H. pylori 
infection due to frequent blood transfusions, impaired 
immune function, and potential disruptions in gastric 
mucosal integrity caused by iron chelation therapy [5,6]. 
H. pylori, a Gram-negative microaerophilic bacterium, 
is a major global health concern due to its association 
with a variety of gastrointestinal and extra-
gastrointestinal disorders [7–9]. It is considered one of 
the most prevalent human pathogens, infecting over 
50% of the world's population, with higher prevalence 
rates observed in developing countries. Transmission 
primarily occurs via oral-fecal and oral-oral routes, 
facilitated by inadequate sanitation and close living 
conditions [10–12]. The bacterium is strongly 
associated with chronic gastritis, peptic ulcers, and 
gastric cancer, and has also been implicated in 
conditions such as iron deficiency anemia and 
thrombocytopenia, highlighting its systemic impact 
[13,14]. 

Several studies have demonstrated an increased 
prevalence of H. pylori infection in patients with beta-
thalassemia (minor and major), raising concerns about 
its role in exacerbating gastrointestinal symptoms and 
contributing to iron metabolism dysregulation in this 
population [5,15,16]. In Iran, the prevalence of H. pylori 
infection is notably high [17], particularly this infection 
is highly prevalent among the population of Guilan 
province, reflecting both regional and global public 
health concerns associated with this pathogen [17,18]. 
Evidence indicated that socioeconomic factors and 
dietary habits are significantly associated with 
exacerbating H. pylori infection prevalence and its 
related complications [19,20]. Given the notable 
coexistence of beta-thalassemia minor and H. pylori 
infection in northern Iran [21,22], along with the high 
prevalence of gastric disorders in thalassemia patients in 
this region, and also reported a high prevalence of H. 
pylori infection among minor beta-thalassemia 
individuals in northern Iran [5], we examined H. pylori 
infection among individuals with major beta-
thalassemia in Guilan Province, northern Iran. 

2. Materials and Methods 

2.1 Study design and participants 

The study population consisted of 66 patients with 
major beta-thalassemia and aged >18 years who were 
referred to Razi Hospital and Besat Clinic, Guilan 
University of Medical Sciences, Rasht, Iran as a case 
group and also their family members who were not 
affected by beta-thalassemia major and did not share 
meals with the patients as the control group (36 in each 
group). Participants were selected through a census-
based and convenient sampling method and the sample 
size was calculated by 80% power of study with α of 
0.5%. Individuals who were unwilling to participate, 
those who had used H. pylori eradication medications or 
proton pump inhibitors within the past month, were 
excluded from the study. All individuals consented to 
participate in the study and the study was confirmed by 
the ethical committee of the Guilan University of 
Medical Sciences, Rasht, Iran 
[IR.GUMS.REC.1401.230]. 

2.2 Data Collection and Procedures 

Data of age, gender, history of splenectomy, mean 
ferritin levels over the past six months, hemoglobin 
level, type of iron chelation therapy, blood group, and 
duration of iron chelation therapy were collected. To 
assess the H. pylori infection, stool samples were 
collected from participants and H. pylori Ag was 
analyzed via Tecan Sunrise RC4 ELISA (Tecan Austria 
GmbH, Austria).  

2.3 Statistical analysis 

Statistical data was reported as number, percentage, 
and mean ± standard deviation (SD). The assumptions 
for parametric tests were assessed using the 
Kolmogorov-Smirnov test for normality and Levene's 
test for homogeneity of variances. For data analysis, 
independent samples T-test, and Chi-Square were 
applied. All statistical analyses were performed using 
SPSS software version 28, with a significance level set 
at 0.05 for all tests. 

3. Results 
The mean age of patients and their family members 

were 36.72±9.46 years and 41.54±12.46 years, 
respectively, which showed a marginal difference 
between the two groups (P=0.049). Thirty-eight 
(57.6%) of the patients and 25 (69.4%) of the control 
group were females, and no statistically significant 
difference was observed in gender disparity among 
studies groups (P=0.238). H. pylori Ag analysis 
demonstrated negative results in all participants. About 
39 patients (59.1%) had splenectomy (P=0.140) and the 
mean age of splenectomy was 15.59±9.50 years. The 
mean hemoglobin level was 8.36 ± 0.84 g/dL, and 
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ferritin averaged 2108.63 ± 1741.93 ng/mL (Table 1). 
Deferiprone was the most commonly used iron chelator 
(45.5%), while the combination of deferasirox and 
deferoxamine was the least frequent (3.0%). Among 
blood groups, O+ was the most prevalent (33.3%), and 
AB- was absent. Statistically significant differences 
were observed in the distributions of iron chelators and 
blood groups (P<0.001) (Table 2). 

4. Discussion 
Beta-thalassemia remains a significant public health 

challenge, particularly in regions with high prevalence 
rates, such as northern Iran. The current study addressed 
a critical gap in medical knowledge by investigating the 
prevalence of H. pylori infection among beta-
thalassemia patients in Guilan province, Iran. The study 
provided valuable insights that could potentially 
improve clinical strategies, early detection methods, and 
overall healthcare outcomes for individuals with major 
beta thalassemia, who are already managing complex 
medical conditions and potential long-term health 
complications. The findings of the current study showed 
the majority of female gender among patients with beta-
thalassemia, though we did not find a statistically 
significant gender disparity. Findings from 
Mediterranean and Middle Eastern countries have 
reported a gender distribution with a male-to-female 
ratio of 1.26, indicating potential genetic or 
environmental factors contributing to this pattern [23]. 
The evidence revealed significant gender-based 
variations in beta-thalassemia, with notable differences 
observed in clinical manifestations and disease 
progression [24]. Females demonstrated higher 
hemoglobin F levels, better survival rates, and fewer 
cardiac complications, while males showed increased 
susceptibility to diabetes, iron overload sensitivity, and 

more severe osteoporosis. These gender-specific 
differences are related to multiple biological pathways, 
including oxidative stress defense, lipid metabolism, 
and erythropoietin activity [24–27]. More than half of 
the patients in our study had a history of splenectomy. 
The hematological parameters revealed critical aspects 
of patient management, with low mean hemoglobin and 
an exceptionally high mean ferritin level, which 
underscored the significant iron overload challenges 
faced by beta-thalassemia patients. Previous studies 
have consistently emphasized the importance of iron 
chelation therapy in managing these parameters, with 
ferritin levels serving as a crucial indicator of iron 
burden [28,29]. The current research found that patients 
had been receiving iron chelation therapy for almost 15 
years, which is particularly noteworthy and reflects the 
long-term therapeutic interventions required for this 
chronic condition. The iron chelation therapy approach 
in this study demonstrated interesting variations in 
treatment strategies. Deferiprone was the most 
commonly used iron chelator, while combination 
therapies were less frequent. This finding diverges from 
some international guidelines that recommend 
combination or alternate chelation strategies [30]. 
Deferiprone, as an orally active iron chelator commonly 
used to manage iron overload in patients with 
thalassemia major, offers comparable efficacy to 
desferoxamine in removing body iron and superior 
effectiveness in treating myocardial siderosis. It can be 
used in cases of severe iron overload or poor compliance 
with desferoxamine infusions and has a well-established 
long-term safety profile despite rare but serious side 
effects like agranulocytosis [31]. Recent studies have 
increasingly advocated for personalized approaches to 
iron chelation, considering individual patient factors 
such as liver iron concentration, cardiac iron loading, 
and individual tolerance to different chelators [32,33]. 

Table 1. Hematological parameters and iron chelation therapy duration in 66 beta-thalassemia patients. 
Variables Mean ± SD Min-Max 
Hb levels over the past six months (g/dL) 8.36±0.84 6.50-10.20 
Ferritin level over the past six months 2108.63±1741.93 29-7120 
Duration of iron chelator therapy (year) 14.9314.22 1-46 

Table 2. Frequency of iron chelators and blood groups among 66 individuals with beta-thalassemia. 
Variables Frequency n (%) P value* 

Types of iron chelators 

Deferoxamine 14 (21.2) 

<0.001 

Deferiprone 30 (45.5) 
Deferasirox 7 (10.7) 

Deferasirox-Deferoxamine 2 (3.0) 
Deferoxamine-Deferiprone 9 (13.6) 

Deferiprone-Deferasirox 4 (6.0) 

Blood group 

A+ 18 (27.3) 

<0.001 

A- 3 (4.5) 
B+ 15 (22.7) 
B- 1 (1.5) 

AB+ 1 (1.5) 
AB- 0 (0.0) 
O+ 22 (33.3) 
O- 6 (9.2) 

*Chi-Square; Significant level <0.05 
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A study by Mohamed et al. demonstrated that iron 
chelation therapy among adolescents with transfusion-
dependent thalassemia was influenced by 
socioeconomic status and linked to clinical indicators 
like serum ferritin levels [32].  

Blood group distribution in the current study 
presented that O+ was most prevalent. A study by 
Waheed et al. reported that the blood group distribution 
showed O>B>A>AB, with O and A more common in 
females and B and AB more common in males, though 
the differences were non-significant. AB blood group 
predominates in beta-thalassemia major and B in the 
other types. Overall, O+ was the most frequent, and AB- 
was the least frequent blood group among beta-
thalassemia patients [34]. Sinha et al. found that beta 
thalassemia was most common in individuals with O+ 
blood group, who also have a higher likelihood of a 
family history of the same disease, while severity varies 
by blood group, being highest in B− and lowest in O+ 
[35]. Findings from the present study revealed H. pylori 
infection was not detected in either the patient or control 
groups. A study by Zamani et al. found that H. pylori 
infection was significantly more prevalent in minor 
beta-thalassemia patients compared to controls, with 
age being the only factor positively correlated with the 
infection [5]. Imran Khan et al. reported a significant 
prevalence of iron deficiency among H. pylori-infected 
patients, particularly in older adults, males, and those 
with longer infection duration [36]. Some studies have 
suggested that reduced hemoglobin in thalassemia 
patients with H. pylori infection might result from iron 
deficiency induced by the bacterial infection [37,38]. A 
key mechanism potentially underlying the increased H. 
pylori susceptibility in thalassemia patients might be the 
role of iron as a critical growth factor for bacterial 
proliferation [5]. In the current study, the absence of 
positive H. pylori results in the beta-thalassemia 
population could be due to factors such as study 
population, different diagnostic methods, or variations 
in immune responses in thalassemia patients that may 
affect bacterial colonization or detection. Furthermore, 
we assessed H. pylori infection using a stool antigen 
test, whereas most previous studies evaluated H. pylori 
using serum antibody tests, which can remain positive 
even after the infection has been cleared. Moreover, the 
prevalence of H. pylori may vary between minor and 
major beta-thalassemia due to differences in iron 
metabolism, immune function, and treatment-related 
factors. In minor beta-thalassemia, altered iron 
dynamics could promote H. pylori colonization, 
whereas in major thalassemia, factors like iron chelation 
therapy, blood transfusions, and chronic inflammation 
might create an environment less favorable for the 
bacteria. Differences in lifestyle and medical care might 
further contribute to this variability. The limitations of 
this study include a relatively small sample size, the 
cross-sectional study design, and the absence of serum-
based diagnostic analyses, which have been suggested 
to be considered in future investigations. 

Our findings provided valuable insights into the 
prevalence of H. pylori in patients with beta-thalassemia 
major, demonstrating the absence of bacterial detection. 
Results also highlighted significant variations in iron 
chelation therapy and blood group distribution, 
underscoring the complexities of managing this chronic 
genetic disorder. Consequently, there appears to be no 
substantial concern regarding infection with this 
organism in thalassemia patients, as the likelihood of H. 
pylori infection in individuals with beta-thalassemia 
major is comparable to that of the general population. 
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