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An Unusual Cause of Gastrointestinal Perforation in an
Adolescent Patient With Beta-Thalassemia on
Deferasirox and SARS-CoV-2 Infection
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Abstract

Chelation therapy is recognized as a safe and effective treatment op-
tion in patients with beta-thalassemia with iron overload. We report
an 18-year-old male with acute abdomen and gastrointestinal bleeding
with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection secondary to gastric perforation due to chelation therapy.
This patient had a prolonged intensive care stay with complications
of SARS-CoV-2 and a small bowel obstruction post-surgery that re-
solved after conservative management. Given the acute presentation,
chelation therapy use and concomitant SARS-CoV-2 infection, clini-
cians should keep an open mind on the differential diagnosis of acute
abdomen in patients with beta-thalassemia.
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Introduction

Beta-thalassemia is an autosomal recessive disorder of the
blood, characterized by abnormal synthesis of beta chains
of hemoglobin leading to different thalassemia phenotypes
(thalassemia major, intermedia and minor) resulting in hemo-
lytic anemia. With approximately 1 in 10,000 affected in Eu-
rope it can present in a variety of ways including individuals
being asymptomatic to severe anemia requiring regular blood
transfusions [1].

Gastric perforation is a life-threatening condition most
commonly due to peptic ulcer disease post-Helicobacter py-
lori infection, hypersecretory states (e.g., Zollinger-Ellison
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syndrome) trauma, non-steroidal anti-inflammatory intake,
corticosteroids and malignancy.

In this article, we describe a case of an 18-year-old male
who has known beta-thalassemia major who presented with
gastric perforation secondary to chelation therapy and severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in-
fection.

Case Report

An 18-year-old male with known beta-thalassemia major on
chelation therapy presented to a district general hospital with
a 3-day history of generalised abdominal pain. He received
weekly blood transfusions from a young age and had been
taking deferasirox for over 5 years. He denied any melena or
hematemesis. He denied taking any non-steroidal anti-inflam-
matory drugs (NSAIDs) or steroid use. He denied any alcohol
consumption, smoking or recreational drugs.

On admission, his temperature was 34.6 °C, blood pres-
sure 100/60 mm Hg and heart rate 160 beats per minute. Elec-
trocardiogram confirmed a supra-ventricular tachycardia. On
examination, he had bilateral clear lung fields with a tender
and distended abdomen. He appeared clammy, pale and pe-
ripherally shutdown. His blood panel is shown in Table 1. His
viral polymerase chain reaction (PCR) was positive for SARS-
CoV-2 infection.

His initial management included aggressive fluid resus-
citation, five units of packed red blood cells, a platelet pool,
fresh frozen plasma, intravenous piperacillin/tazobactam,
tranexamic acid and intravenous fluids. He was cardioverted
with adenosine and synchronized direct-current cardiover-
sion (DCCV) with 180 J. Despite this, he remained hemody-
namically compromised and his hemoglobin dropped to 56.
His admission chest radiograph identified air under the left
hemidiaphragm (Fig. 1). He was intubated and ventilated and
transferred for a computed tomography (CT) scan. This con-
firmed pneumoperitoneum with a moderate degree of ascites
with a likely perforated gastric ulcer (Fig. 2). He was taken to
theatre for urgent laparotomy where a perforated gastric ul-
cer was confirmed and treated surgically with omental patch-
ing. Biopsy samples demonstrated ulceration with a negative
Campylobacter-like organism (CLO) test.

During his intensive treatment unit (ITU) admission, he
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Table 1. Bloods on Admissions

Blood Result Normal
Hemoglobin 89 130 - 180 g/L
White cell count 4.6 4-11x10°L
Platelets 49 140 - 400 x 10°/L
C-reactive protein 9 0-9 mg/L

pH 7.16 7.35-7.45
PCO, 5.02 4.67 - 6.4 kPa
PO, (on 24%) 11.1 11.1 - 144 kPa
HCO, 12.7 22 - 26 mmol/L
Lactate 6.9 0.5 - 1.6 mmol/L
Bilirubin 49 0 - 20 pmol/L
ALT 56 1-45U/L

ALP 190 30-130 U/L
Albumin 37 35-50g/L
Ferritin 945 11 - 336 pg/L
Vitamin B12 <85 187 - 883 ng/L
Viral screen including hepatitis B/C and HIV Negative

PCO,: partial pressure of carbon dioxide; PO,: partial pressure of oxygen; ALT: alanine aminotransferase; ALP: alkaline phosphatase; HIV: human

immunodeficiency virus.

developed respiratory distress and increasing hypoxia. A repeat
CT scan confirmed bilateral lung infiltrates in keeping with
worsening SARS-CoV-2 pneumonia and possible aspiration
pneumonia. It was noted he had increased hepatosplenomegaly
in keeping with recent hemolysis. He was also identified to have
a deep vein thrombosis. He was treated with a 10-day course of
antibiotics, remdesivir, dexamethasone and anticoagulation.

Figure 1. Chest radiograph depicting free air under the diaphragm
shown by blue arrow pointing to free air.

Discussion

Presentation to hospital with abdominal pain is quiet common
with patients with beta-thalassemia, often associated with a wide
range of etiologies including pancreatitis, cholelithiasis, portal
vein thrombosis and kidney stones. However, correctly identi-
fying the cause of abdominal pain in beta-thalassemia can be a
challenge, as pain can be originating from the abdomen or re-
ferred from extra abdominal, metabolic or neurogenic causes [2].
One of the major problems associated with beta-thalassem-
ia is developing iron overload due to regular blood transfusions
and ineffective erythropoiesis. Iron overload is associated with
increased morbidity and mortality as the body can only excrete
1 - 2 mg of iron per day (with one blood transfusion contain-
ing approximately 250 mg of iron) [3]. Randomized control tri-
als have demonstrated the safety and efficacy of iron chelation
therapy in treating iron overload in patients with beta-thalas-
semia [4, 5]. However, cases have been reported of gastric ul-
cer development and bowel perforation in the long-term use of
deferasirox in children [6, 7]. To our knowledge this is the first
case of gastrointestinal perforation due to chelation therapy in
otherwise well adults; prior cases have been in the context of
liver cirrhosis and secondary hemochromatosis [8]. Further-
more, iron overload itself can result in corrosive effect on the
gastrointestinal system given its caustic properties [9].
Interestingly, our case included two significant factors
contributing to gastric perforation that clinicians should keep
in mind: the first risk factor being long-term deferasirox thera-
py, and the second being concomitant SARS-CoV-2 infection.
Studies demonstrate deferasirox causes acute mitochondrial
swelling, ultimately leading to organ toxicity and inflamma-
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Figure 2. (a) Abdominal CT (axial views) with blue arrow indicating free air and perforation. (b) Abdominal CT (coronal views)
depicting free air and fluid secondary to gastric perforation. CT: computed tomography.

tion. It is well documented that mitochondrial swelling occurs
in various critical diseases such as ischemic-perfusion injury,
thus the use of deferasirox may have further contributed to
bowel inflammation and perforation [10].

The gastrointestinal tract has an abundance of the angio-
tensin-converting enzyme 2 receptors, where the virus utilizes
it as a key binding site to gain access to host cells for further
infection [11]. A meta-analysis demonstrated a correlation be-
tween the severity of gastrointestinal symptoms and severity
of SARS-CoV-2 infection [12]. Cases have been reported of
patients developing bowel perforation and esophageal erosions
due to rapid replication of SARS-CoV-2 in the gastrointestinal
epithelium, confirmed by biopsy and virology analysis of the
affected epithelium [13, 14].

In the absence of any obvious cause to this gentleman’s
perforation, it is likely that the long-term use of deferasirox
combined with the acute severe inflammation due to SARS-
CoV-2 resulted in gastric perforation. The mechanisms that
may underpin this remain unclear but it is possible that there is
a detrimental synergistic effect on the gastrointestinal tract that
makes perforation more likely. Significantly, we are unable to
confirm that the perforation was caused by either the defera-
sirox or by SARS-CoV-2, but in this case they remain as plau-
sible factors that contributed to this pathology. We therefore
believe, in light of the current pandemic, particular caution of
patients on chelation therapy presenting with abdominal pain
should be taken, to exclude gastrointestinal perforation.

On discharge a multidisciplinary discussion with hematol-
ogy agreed that the overall benefit would be to continue def-
erasirox given the risk of iron overload and the complications.
The patient was referred for novel gene therapy as a potential
cure of his thalassemia.

Conclusions

Patients with chronic conditions are more vulnerable and at risk
of SARS-CoV-2 infection. Whilst rare, we describe a case of
an 18-year-old male with beta-thalassemia presenting with gas-
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tric perforation secondary to chelation therapy and concomitant
SARS-CoV-2 infection. The current pandemic presents a unique
challenge to clinicians. However, clinicians should keep in mind
gastrointestinal symptoms and possible bowel perforation related
to chelation therapy in patients with beta-thalassemia presenting
with an acute abdomen, particularly during the pandemic.
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