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Abstract: Background/Objectives: Thalassemia, a hereditary blood disorder, leads to
reduced hemoglobin levels, impairing oxygen transport and negatively impacting patient
health. Recent research suggests a possible association between thalassemia and gastroin-
testinal (GI) symptoms, such as abdominal pain, diarrhea, and GI bleeding, potentially
due to immune compromise and iron overload. This systematic review aims to explore
the prevalence and underlying factors of GI pathologies in thalassemia patients, excluding
treatment-related effects and iron overload. Methods: A comprehensive search following
the PRISMA guidelines was conducted to identify the prevalence and causes of GI disorders
in thalassemia patients. Studies assessing non-treatment-related GI symptoms and their
links to thalassemia were analyzed. After screening 1902 studies, 13 were included to inves-
tigate gastrointestinal manifestations in thalassemia patients. Results: Evidence indicates
potential associations between thalassemia and GI disorders, including malabsorption,
inflammatory bowel disease, Heliobacter pylori (H. pylori) infection, and celiac disease.
Findings highlight immune compromise and iron dysregulation as possible contributing
factors. Conclusions: This review highlights the importance of further research into the
GI manifestations of thalassemia to enable early detection and improve patient health
outcomes and quality of life. Addressing this gap may provide insights into better clinical
management strategies for thalassemia patients.

Keywords: thalassemia; GI symptoms; celiac; H. pylori; immunity; malabsorption;
ATR-X syndrome

1. Introduction

Thalassemia is a genetic disorder characterized by a dysfunction in hemoglobin pro-
duction, leading to either abnormal or insufficient hemoglobin production in the blood. It
is a common monogenetic disorder most prevalent in the Mediterranean, Middle East, and
South Asia [1].

Mutations in the x-globin (HBA1/HBAZ2) and (3-globin (HBB) genes cause o-thalassemia
and (-thalassemia, respectively. Both types are usually inherited in an autosomal recessive
manner [2]. Hemoglobin is the oxygen-carrying component of red blood cells and consists
of two types of proteins: alpha and beta. When the body does not produce enough of either
protein, red blood cells cannot form correctly and fail to carry sufficient oxygen, leading to
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anemia and ineffective red blood cell production that begins in early childhood and persists
throughout life [3].

Thalassemia is classified into «-thalassemia and (3-thalassemia, according to which
globin chain subunit is affected [1]. In alpha-thalassemia, mutations occur in the HBA1
and HBA2 genes on chromosome 16, resulting in decreased alpha-globin production. In
contrast, beta-thalassemia is caused by mutations in the HBB gene on chromosome 11,
leading to reduced or absent beta-globin synthesis. Therefore, the balance of globin chains
is disrupted, leading to ineffective red blood cell production and anemia [4,5].

In alpha-thalassemia, the decreased production of alpha-globin chains results in an
excess of beta-globin chains, whereas beta-thalassemia involves reduced beta-globin chain
synthesis, leading to an excess of alpha-globin chains. The clinical manifestations of these
disorders vary based on the number of affected genes and the severity of the imbalance [6].

-thalassemia was originally classified as (3-thalassemia minor (thalassemia trait/
thalassemia carrier), whose patients are usually asymptomatic with mild anemia. (-
thalassemia intermedia and major can either be homozygous or compound heterozygous
for 3-thalassemia mutations. Generally, patients with thalassemia major present earlier in
life and have more severe anemia than those with thalassemia intermedia [7].

In a more recent classification of 3-thalassemia, patients are classified clinically into
transfusion-dependent (TDT) and non-transfusion-dependent (NTDT) groups based on
the severity of their condition and the need for frequent transfusions. TDT patients re-
quire frequent lifelong transfusions for survival, and NTDT patients are independent of
transfusions for survival but may still require occasional transfusions in cases of hemody-
namic instability [8]. «-thalassemia is classified into four types based on the number of
x-globin gene deletions. Individuals with a single gene mutation are said to have silent
a-thalassemia and mild asymptomatic anemia. Those with two genes affected are said
to have thalassemia traits and are asymptomatic with mild anemia. Those with three
affected genes have hemoglobin H (HbH) disease and develop moderate to severe anemia,
classified as NTDT. Those that have four genes affected develop Hb Bart’s hydrops fetalis,
with most cases dying before or shortly after delivery [9]. Various studies have investigated
the association between thalassemia disease traits, such as beta-thalassemia, with various
autoimmune diseases [10]. Others [11] investigated cancer incidence in thalassemia patients
and found that thalassemia patients are at a greater risk of developing malignancies, such
as hepatocellular carcinoma and lymphoma, than the general population.

Thalassemia is characterized by erythropoiesis dysfunction, a secondary hyperco-
agulable state, and increased intestinal iron absorption and overload [7]. This could, in
turn, affect the prevalence and presentation of gastrointestinal (GI) diseases. Abdomi-
nal pain is a common presentation in beta-thalassemia patients with multiple possible
etiologies, such as cholelithiasis, hypersplenism, pancreatitis, and kidney stones. Thus,
identifying the exact cause of a patient’s symptoms can sometimes be challenging. Fur-
thermore, thalassemia patients with frequent blood transfusions and increased dietary
iron absorption can experience iron overload, which is associated with GI symptoms and
liver damage [12,13]. Iron chelation therapies, such as deferasirox, have been linked to
Gl-related side effects, including diarrhea, abdominal pain, nausea and vomiting, and
rarely, GI perforation [14,15].

The prevalence of these GI symptoms varies, as iron overload-associated GI injuries
are more common in transfusion-dependent patients. GI malabsorption symptoms, such
as carbohydrate and histamine intolerance, are less common and seen in patients with
[-thalassemia minor, leading to abdominal complaints [16,17].
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Thalassemia patients are reported to have alterations in their immune system, with
defective phagocyte function, reduced lymphocyte differentiation, and an altered CD4/CD8
ratio [18]. Most published studies focus primarily on GI symptoms directly related to
complications from iron overload. Therefore, this paper aimed to investigate other GI
pathologies that may be indirectly related to treatment and iron overload, although the exact
mechanisms are not fully understood. Conditions such as H. pylori gastritis, malabsorption
(including celiac disease), and an increased risk of inflammatory bowel disease (IBD) may
be overlooked in these patients. Our systematic review identified few studies that have
examined these issues, emphasizing the need for further research in this area.

2. Methodology

This systematic review aimed to investigate gastrointestinal (GI) pathologies associated
with thalassemia and to identify the contributing factors for their development. Following
the PRISMA guidelines, a comprehensive search was conducted across PubMed, the
Cochrane Library, and Google Scholar using the following search terms: (“Thalassemia”
OR “Thalassemia major”) AND (“Gastritis” OR “Esophagitis” OR “Colitis” OR “Ischemic
colitis” OR “Perforation” OR “Infection” OR “Ileitis” OR “Inflammatory bowel disease”
OR “Celiac disease” OR “Gastrointestinal diseases” OR “Hemorrhagic colitis”). As shown
in Figure 1, the initial search yielded 2079 studies after the removal of 177 duplicates.
1902 studies were screened. Of these, 1843 studies were excluded for reasons such as a lack
of relevance to thalassemia patients with GI manifestations or because they consisted of
letters, conference abstracts, review articles, or studies primarily focused on pregnancy- or
lactation-related complications, as well as blood transfusion-related pathologies. 59 studies
were sought for full-text review, but 9 could not be retrieved. Of the 50 studies assessed for
eligibility, 37 were excluded for reasons such as focusing on therapies/drug treatments, no
relation of symptoms to thalassemia, or being in languages other than English.

Finally, n = 13 studies were included in this review. Among the 13 studies included, 6
were case reports, 5 were case—control studies, and 2 were cohort studies. Six reviewers
independently screened titles and abstracts to assess eligibility, and discrepancies were
resolved through discussion. The findings were systematically summarized to address the
study’s objectives.
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Figure 1. Study selection process following PRISMA guidelines.

3. Results
3.1. H. pylori and Thalassemia

Helicobacter (H. pylori), a gram-negative bacterium, colonizes the human gastric
mucosa. This pathogen is the main cause of chronic gastritis, peptic ulcers, gastric cancer,
and dyspepsia [19,20]. Considering the high rate of gastric diseases among thalassemia
patients, a correlation between H. pylori and (3-thalassemia was postulated. Some articles
have shown a probable relationship between H. pylori and recurrent abdominal pain (RAP)
in people with hemoglobinopathies, such as sickle cell anemia and (3-thalassemia [21,22].

RAP is a clinical term used to describe chronic or intermittent abdominal pain lasting
for at least three months and severe enough to interfere with daily activities. The Rome
criteria, a standardized diagnostic framework for functional gastrointestinal disorders
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(FGIDs), classify RAP into specific subtypes, including functional dyspepsia, irritable
bowel syndrome (IBS), abdominal migraine, and functional abdominal pain—not otherwise
specified (FAP-NOS). However, distinguishing between RAP caused by H. pylori infection
and that resulting from (3-thalassemia remains complex [23].

In a survey by Karimi et al., H. pylori infection was more common in 3-thalassemia
major patients with RAP than in non-thalassemia controls with RAP. Although the dif-
ference was insignificant, the authors suggested that H. pylori may increase the risk of
RAP in thalassemia patients. Overall, the prevalence of H. pylori was 43% of the study
population. This rate was greater in the (3-thalassemia minor group (53%) than in the
control group (33%), and the difference was significant (odds ratio [OR] = 2.29, 95% CI:
1.3-4.06; p = 0.005) [24]. The rate of H. pylori positivity in 3-thalassemia major patients with
RAP was slightly higher than in healthy controls with the same symptoms (68% compared
with 60%, p > 0.05) [24].

Furthermore, another study investigated the prevalence of H. pylori infection in f3-
thalassemia major patients with RAP among 50 (3-thalassemia patients and 50 controls.
H. pylori infection was observed more frequently in (3-thalassemia patients (68%) than
in controls (60%), although this difference was not statistically significant. The study
revealed a significant association between H. pylori prevalence and age, duration of blood
transfusions, and splenectomy, indicating that older patients, those with longer transfusion
histories, and splenectomized individuals were more likely to be infected. Additionally,
gastritis was the most common gastrointestinal pathology and was present in 72% of
thalassemia patients. However, the presence of H. pylori did not strongly correlate with
specific GI symptoms, such as pain intensity or location [21].

While some studies suggest a possible association between H. pylori and RAP in
thalassemia patients, the lack of a correlation between infection and specific gastrointestinal
symptoms implies that other factors, such as gastritis or iron-related oxidative stress, may
play a more significant role. Further research with well-defined control groups and objective
symptom assessment based on the Rome criteria is necessary to clarify this relationship.

3.2. Inflammatory Bowel Disease (IBD) and Thalassemia

Inflammatory bowel disease (IBD) is an idiopathic chronic inflammatory condition of
the Gl tract, with two main subtypes: ulcerative colitis and Crohn’s disease. Both conditions
are characterized by periods of remission and flare-ups, resulting in symptoms such as
abdominal pain, diarrhea, and weight loss. The precise pathogenesis of IBD remains unclear,
but it is believed to result from inappropriate immune responses in genetically predisposed
individuals. Crohn’s disease can affect any part of the GI tract, from the mouth to the anus,
and is characterized by transmural inflammation, which can lead to complications such as
fissures, strictures, and fistulas. In contrast, ulcerative colitis primarily involves continuous
inflammation and ulceration of the colon, typically involving the rectum.

Anemia is one of the most common extra-intestinal manifestations of IBD, with a re-
ported prevalence of 27% in patients with Crohn’s disease and 21% in those with ulcerative
colitis [25]. Most commonly, it presents as iron deficiency anemia, and anemia of chronic
disease [26,27]. There is limited evidence on the association between IBD and thalassemia
major or thalassemia traits; this includes a single cross-sectional study and a few case re-
ports, all of which have shown evidence of thalassemia’s association with Crohn’s disease,
except for one showing a possible thalassemia association with ulcerative colitis.

A cross-sectional study explored the prevalence and causes of anemia in patients
with inflammatory bowel disease (IBD), including the association between thalassemia
and IBD [28]. The study included 965 patients with confirmed IBD diagnoses, comprising
383 with ulcerative colitis and 582 with Crohn’s disease. Disease severity was assessed
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using the Crohn’s Disease Activity Index (CDAI), allowing for a comparison of the clinical
activity of UC and Crohn’s patients. Among the 134 anemic individuals identified, only 9
(6.7%) had thalassemia traits, of whom 6 were diagnosed with Crohn’s disease.

In another case report [29], a 15-year-old female patient presented with fatigue, ab-
dominal discomfort, diarrhea, and rectal blood loss. Laboratory tests showed microcytic
anemia consistent with iron deficiency and evidence of thalassemia. A colonoscopy showed
pancolitis and lesions in the cecal region. A histological examination confirmed the Crohn’s
disease diagnosis. Further investigations, including a 99mTc thyroid scan, revealed diffuse
decreased uptake, leading to a diagnosis of Crohn’s disease, autoimmune thyroiditis, and
thalassemia. The patient received a treatment regimen of propylthiouracil, levothyroxine,
mesalazine, and prednisolone, resulting in the resolution of her symptoms.

A 65-year-old man presented with long-standing anemia that was resistant to iron
supplementation. The patient was a known case of thalassemia minor. His CBC tests
revealed that his ferritin hemoglobin levels, hematocrit, and red blood cell counts were all
within the normal ranges, and his MCH and MCHC indicated hypochromic microcytic
anemia. Histological examination of a resected part of the small bowel revealed chronic
active enteritis with increased submucosal fibrosis, which is characteristic of Crohn’s
disease. The patient was treated for Crohn’s disease, and his gastrointestinal bleeding
improved [30].

Moreover, a 28-year-old male was admitted with iron deficiency anemia (IDA) and
bloody diarrhea. Electrophoresis revealed thalassemia traits. An abdominal ultrasound of
the liver revealed coarse parenchymal echogenicity and splenomegaly. A biopsy from the
duodenum revealed inflammation and the reduced fold characteristics of celiac disease.
His liver biopsy revealed chronic inflammation. He also underwent a colonoscopy and
demonstrated diffuse erythema, pseudo polyps and pathological ulcerative colitis with
mucosal dysplasia and adenocarcinoma of the splenic flexure [31].

On the other hand, the prevalence of thalassemia in anemic patients with IBD was
6.7% [28,31]. This is not a significant finding, as the prevalence of thalassemia in Italy, where
this study was conducted, is 6-8%, indicating no likely association between thalassemia
and IBD.

Case—control studies have shown that the most common presentation for thalassemia
patients with IBD is iron deficiency anemia, as these patients are more susceptible to
developing anemia than non-thalassemia patients. The thalassemia traits can also make
diagnosing anemia more difficult, as it masks iron deficiency as seen in [30].

It has been suggested that patients with thalassemia have lower levels of IL-10, which
is an important factor for immune homeostasis in the colon [10]. Consequently, thalassemia
patients may be at a higher risk of developing severe colitis, leading to more severe
symptoms and greater iron deficiency anemia. While this relationship has not yet been
proven and requires further investigation, as no studies specifically explore the severity of
anemia in thalassemia patients, the co-existence of the two diseases would likely present
with more severe anemia, especially iron deficiency anemia as is reported in cases [29-31].

3.3. Malabsorption in Thalassemia Including Celiac Disease
3.3.1. Celiac Disease and Thalassemia

Celiac disease is a gluten-mediated type IV hypersensitivity autoimmune disease.
CD4+ T helper cells are triggered by gliadin, leading to an inflammatory process that
damages the intestinal lining every time gluten is consumed, which leads to chronic
diarrhea, steatorrhea, abdominal pain, bloating, malabsorption, dermatitis herpetiformis,
malabsorption symptoms, and other symptoms [32]. Celiac disease has been associated
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with other autoimmune and non-autoimmune diseases [33]. The association of celiac
disease with thalassemia traits was examined in the following three case—control studies.

In the first case—control study [34], 200 children diagnosed with beta-thalassemia
major were compared with 420 healthy control children for celiac disease by measuring
tissue transglutaminase (tTG-IGA). The cases had significantly higher levels of tTG than the
controls; 11.5% of the cases presented a titer equal to or greater than 20 U/mL (which was
the cutoff point for the diagnosis), whereas 3.5% of the controls presented a diagnostic titer.

In the second case—control study [35], 215 high school-aged thalassemia major patients
were compared to 1500 controls in the same age group for celiac disease diagnosis. This
was performed by measuring tTG levels, followed by a biopsy to confirm the diagnosis.
The results revealed that none of the patients had elevated tTG levels, whereas 2% of
the controls had elevated tTG levels, with biopsy confirming the diagnosis in 0.6% of
total controls.

In the third case—control study [36], 100 B-thalassemia minor children were compared
with 200 healthy controls for celiac disease diagnosis; tTG titer levels with a cutoff point of
20 U/mL were used. Compared with 5% of the controls, 26% of the patients had a higher
risk for celiac disease, as 26% had a diagnostic titer. There was no statistically significant
difference in the BMI between the two groups.

The conflicting evidence in those studies, which are the only case—control studies
on the association between thalassemia and celiac disease, indicates the need for further
investigation of the association between these two diseases. Importantly, the diagnosis of
celiac disease in these studies was reliant mainly on the tTG titer, and all participants, cases
and controls, were asymptomatic for celiac disease. This, in turn, can affect the accuracy of
the diagnosis.

A 10-year-old child with B-thalassemia major presented to the thalassemia day care
center with growth retardation. Malabsorption syndrome is suspected even without GI
symptoms [37]. Further investigation revealed elevated levels of tTG, classic jejunal mucosal
lesions with an absence of normal intestinal villi on biopsy, flattened epithelial surface loss
of the villus structure, and lymphocyte infiltration on histology, confirming the diagnosis.

Additionally, a 17-year-old male patient with B-thalassemia major presented for rou-
tine evaluation. As his height was always slightly below the third percentile, he presented
delayed bone age and delayed pubertal development. Following a gonadotropin-releasing
hormone (GnRH) stimulation test, the patient developed hypogonadotropic hypogonadism
and was started on testosterone therapy. Following routine thyroid function tests ev-
ery 6 months, he developed primary hypothyroidism and was started on L-thyroxin
(100 Ug/d). The patient was lost to follow-up until he was 26-years-old when he presented
with unrelated events. He presented with primary hypothyroidism, GH deficiency, growth
retardation (height: 159 cm, weight: 45 kg), and a pubertal stage of P2 G2 according to
Tanner standards. He was started on L-thyroxin again but required doses that were too
high for his body weight, which led to a suspicion of malabsorption even in the absence of
GI symptoms [38]. Anti-gliadin antibodies (AGA IgA-IgG) and anti-endomysial antibodies
(EMAs) were positive, characteristic jejunal lesions were found on biopsy, and grossly,
the mucosal surface was flat with the complete absence of normal intestinal villi. The
histological examination confirmed the diagnosis of a flattened epithelium, lymphocyte
infiltration, loss of villus structure, and intestinal crypt hypertrophy.

In the case report of a 21-year-old girl with thalassemia major, the patient developed
recurrent abdominal pain and diarrhea followed by an unexplained drop in ferritin a
few months later, which required a lower dose of deferoxamine. A screening for celiac
disease revealed anti-transglutaminase IgA > 100 UA/mL and positive anti-endomysium
antibodies [39]. A reduction in the number and height of folds was detected in the bulb
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and duodenum via upper GI endoscopy, and histological examination confirmed the celiac
disease diagnosis. After being fed a gluten-free diet, ferritin levels rose again, necessitating
a higher dose of deferoxamine.

The following are case reports for two children who presented with thalassemia and
celiac disease [40]. A 1-year-old child was positive for anti-endomysium antibodies, and
endoscopy confirmed the diagnosis after developing enamel hypoplasia. A 14-year-old
girl experienced height and weight decline throughout childhood and developed episodes
of abdominal cramps and diarrhea. The serological screening was positive, as was the
duodenal endoscopy. The cramps and diarrhea disappeared after the start of a gluten-
free diet.

The most common presentation of celiac disease in these studies was failure to thrive,
abdominal pain, diarrhea, and other malabsorption symptoms. However, there is no
evidence that the presentation of celiac disease differs from that of a non-thalassemic
patient. Importantly, celiac disease patients can present with GI symptoms as well as
non-GI symptoms. Many of these non-GI symptoms overlap with thalassemia symptomes,
such as failure to thrive, delayed puberty, elevated liver enzymes, joint pain, and fatigue, so
it is important not to overlook these symptoms in thalassemia patients and consider them
for celiac disease screening.

The mechanism for the possible association between these two diseases is poorly
understood. In [10], they argued that since both thalassemia and celiac disease are linked
to the HLADQA1 and DQB1 alleles it is possible to have an association in the prevalence of
the two. They also argued that the decrease in ferritin in celiac disease patients is due to the
upregulation of hepcidin by IL-6, which leads to a defect in iron absorption in the GI tract.
Another factor for consideration is that both thalassemia and celiac disease are associated
with autoimmune endocrine disorders, such as diabetes mellitus, thyroid dysfunction, and
glucose intolerance [41,42], which may be evidence of a link between these two diseases.

3.3.2. Malabsorption and Nutrient Deficiency in Thalassemia

Intestinal insufficiency or deficiency refers to a decrease in gut absorptive function
that does not require intravenous supplementation for health and growth maintenance.
Malabsorption is the impaired absorption of nutrients caused by any disruption in the
normal absorption process [43,44]. This can lead to deficiencies in essential nutrients,
such as vitamin C, which are crucial in various bodily functions. For example, vitamin C
deficiency, known as scurvy, can lead to symptoms such as muscle weakness, bleeding
gums, anemia, and impaired wound healing [43-45]. A study by Liakakos et al. [46]
investigated ascorbic acid (vitamin C) malabsorption in children with thalassemia. The
findings revealed that thalassemic children had significantly lower plasma levels of ascorbic
acid than healthy controls, indicating malabsorption, particularly after oral administration.
Thus, this suggests an association between thalassemia and ascorbic acid malabsorption.
Understanding malabsorption and its implications is crucial for effectively managing
conditions such as thalassemia and preventing deficiencies in essential nutrients.

In patients with thalassemia, a deficiency in vitamin C can worsen anemia by affecting
iron absorption, increasing oxidative stress, reducing the effectiveness of iron chelation
therapy, and impairing hemoglobin synthesis. As a result, anemia can be severe in such
cases. Thus, vitamin C supplementation is crucial to mitigate anemia severity [47,48].

3.4. Immunological Changes in Thalassemia MajorW

Herpes simplex virus (HSV), which belongs to the Herpesvirida family, is a common
infection that can cause painful blisters or ulcers and spreads primarily through skin-to-skin
contact, causing long-standing infection, which is characterized by primary infection that
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remains dormant in the nervous system and then reactivates when immunity decreases.
The primary infection is typically mild or asymptomatic, despite its ability to cause many
symptoms in different organs, such as the mouth (cold sores), gingivostomatitis (sores
inside the mouth), esophagus (herpes cogitates), and liver hepatitis, which mostly occurs
in immunocompromised patients. A case—control study examined the seroprevalence of
herpes simplex 1,2 IgG antibodies in patients with thalassemia major. This study included
45 patients who were previously diagnosed with beta-thalassemia major according to
clinical and laboratory findings and 45 healthy controls.

The patients and controls were then divided according to their age into three groups:
the first group (2-10 years), the second group (11-20 years), and the third group (21—
30 years). After that, they undertook a serological study of HSV-1 and HSV-2 IgG antibodies
among cases and controls via ELISA. They reported that the prevalence of HSV1,2 IgG
antibodies was estimated to be 88.8% among patients with thalassemia and 77.7% in the
control group. The p value was 0.64, indicating no significant difference between the two
groups [49,50].

3.5. Alpha-Thalassemia X-Linked Intellectual Disability (ATR-X) Syndrome and GI Complications

Alpha-thalassemia X-linked intellectual disability (ATR-X) syndrome is a rare genetic
disorder affecting multiple organ systems of the body [51]. The rare association between
alpha-thalassemia and mental retardation (ATR) was recognized in the 1990s [52] and is
characterized by severe to profound mental retardation, characteristic facial appearance,
genital anomalies, and alpha-thalassemia [53]. Thalassemia arises when there is a defect in
the synthesis of the globin chains of adult hemoglobin (HbA, a2b2). When they described
three children with mental retardation with thalassemia and a variety of developmental
abnormalities, their interest was stimulated by the unusual nature of thalassemia [54].
Patients with ATR-X syndrome often present with a range of Gl issues, particularly feeding
difficulties, regurgitation and vomiting, abdominal pain, distension, and chronic consti-
pation [55]. In addition to these common complications, some patients experience more
serious conditions, such as upper GI bleeding, aspiration of vomiting, intestinal malrotation,
ileus, or pseudo-obstruction, which can be fatal in certain cases [56]. The GI management
of ATR-X syndrome remains challenging. In some cases, some surgical interventions, such
as fundoplication and gastrostomy, have been used to manage severe gastroesophageal
reflux (GER). These early interventions resulted in reasonable nutritional management and
significantly improved quality of life [56].

It is important to note that most but not all of the listed GI symptoms can be attributed
to mental retardation.

3.6. Anomalies in Homozygous Alpha-Thalassemia Patients

Homozygous alpha-thalassemia results from the inactivation or deletion of both alpha-
globin genes on chromosome 16, leading to the formation of hemoglobin Bart’s (Hb Bart’s),
which predominates in fetal life and has a poor oxygen-carrying capacity [57]. Only one case
report was found [58], and they reported a female infant born at 35 weeks, to a mother from
China, who presented with severe complications associated with Hb Bart’s disease. The
infant presented with aplastic/hypoplastic digits and hepatosplenomegaly upon examina-
tion. Persistent pulmonary hypertension was diagnosed, requiring respiratory support and
a double-volume exchange transfusion. A double-bubble sign observed on the abdominal
X-ray led to the diagnosis of jejunal atresia, a GI complication that required surgical inter-
vention. After laparotomy and jejunal atresia repair, the infant’s pulmonary hypertension
temporarily worsened, requiring high-frequency ventilation. However, her lung function
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gradually improved over the following days. This case highlights a possible association

between homozygous alpha-thalassemia and GI abnormalities such as jejunal atresia.

Table 1 below provides a summary of the key findings from our results.

Table 1. Summary of study results.

Key Findings

H. pylori in thalassemia

H. pylori infection is more prevalent in 3-thalassemia
patients than controls, potentially contributing to
recurrent abdominal pain (RAP). Studies suggest a
link between H. pylori and iron deficiency anemia in
thalassemia, with older, transfusion-dependent, or
splenectomized patients being at higher risk.
Gastritis was found in 72% of 3-thalassemia patients
in one study.

IBD and thalassemia

Limited evidence links IBD with thalassemia. A
cross-sectional study showed a 6.7% prevalence of
thalassemia traits among anemic IBD patients, with
Crohn’s disease being more common than UC. Case
reports highlight cases of Crohn’s disease and
ulcerative colitis in thalassemia patients, often
presenting with anemia. Evidence does not indicate
a significant association.

Celiac disease and thalassemia

Conlflicting evidence links celiac disease with
thalassemia. Case—control studies report varying
prevalence rates, and celiac disease symptoms often
overlap with thalassemia symptoms (e.g., delayed
puberty and fatigue). The shared genetic and
immunological factors may suggest a

possible association.

Malabsorption and nutrient
deficiency in thalassemia

Thalassemia is associated with malabsorption,
including vitamin C deficiency, as shown by lower
plasma ascorbic acid levels in thalassemia patients
compared to controls. This deficiency can lead to
anemia, impaired wound healing, and

muscle weakness.

GI infections in thalassemia

Immunological changes in thalassemia patients
could predispose them to infections like HSV.
Thalassemia major patients show a higher
prevalence (88.8%) of HSV-1 and HSV-2 IgG
antibodies than controls (77.7%). These findings
suggest a high prevalence of HSV antibodies in both
thalassemia patients and healthy individuals, with
no significant disparity between the two groups.

ATR-X syndrome and
GI pathologies

ATR-X syndrome presents with GI problems such as
feeding difficulties, chronic constipation, and severe
conditions like upper GI bleeding and

intestinal malrotation.

GI anomalies in thalassemia

A case of Hb Bart’s disease highlighted GI
complications, such as jejunal atresia, in a newborn
with aplastic digits, hepatosplenomegaly, and
pulmonary hypertension. This case suggests an
association between homozygous alpha-thalassemia
and GI abnormalities.
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4. Conclusions

In conclusion, this systematic review reveals a complex relationship between tha-
lassemia and various GI disorders. The findings indicate that patients with thalassemia,
especially those with beta-thalassemia major, may have a higher prevalence of GI condi-
tions such as H. pylori infections, malabsorption syndromes, and autoimmune disorders
like celiac disease and inflammatory bowel disease (IBD). Additionally, this study empha-
sizes the importance of exploring other causes of iron deficiency anemia in these patients.
The evidence remains inconsistent due to varying data quality, small sample sizes, and
methodological limitations across different studies. Thus, this highlights the need for
further research focusing on cohort studies and trials with standardized diagnostic criteria
to strengthen the current understanding of these associations, understand the underlying
mechanisms, and enhance our understanding.

Moreover, the early management of these GI symptoms can significantly improve the
quality of life and overall long-term outcomes for patients with thalassemia.
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