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Beta thalassemia major is a genetic disorder requiring recurrent blood transfusion leading to

iron overload in endocrine glands and major organs like the heart. Iron overload in the heart may
lead to many conduction abnormalities. This is a case report of a 20-year-old female who was on
recurrent blood transfusion. She was on chelation therapy for iron overload. She developed Right
Ventricular Outflow Tract Tachycardia (RVOT) which could not be managed with chemical or
electrical cardioversion. Her condition was successfully managed with an Automatic Implantable
Cardioverter Defibrillator (AICD) implantation and no ventricular tachycardia was observed

even after four years of follow-up.

Introduction

B-thalassemia is the most common genetic disorder,
resulting in ineffective erythropoiesis leading to chronic
hemolytic anemia [1]. The condition is diagnosed between 6
months to 2 years. Patients with -thalassemia major often
have severe anemia [2]. Reduced hemoglobin levels result
in bone marrow expansion to compensate for the loss of red
blood cells leading to bone abnormalities, spleen enlargement,
and growth retardation [2]. Hence, red blood cell transfusion
is necessary to maintain a hemoglobin level of 9.5 - 10.5 mg/
dl which is required for the normal growth and development
of the child until 10 - 11 years of age. Anemia management
with blood products may result in iron overload in various
organs causing endocrinopathies and features of secondary
hemochromatosis including disruption of endocrine glands,
dark metallic skin pigmentation, cirrhosis, cardiac arrhythmia,
and myopathy. All these contribute to 71% of deaths in patients
with thalassemia major [3]. After 10-11 years of age, the risk
for posttransfusion iron overload increases resulting in severe
cardiac, liver, and endocrine gland complications depending
upon their compliance with chelation therapy [4]. The iron
burden in the body increases by 2 g to 5 g per year compared
to 0.0015g per year in healthy individuals [5]. Cardiac disease
due to iron overload is the primary cause of mortality and
morbidity in individuals with -thalassemia. Here we report
a case with cardiac hemosiderosis in a 20-year-old female
who presented to the cardiac outpatient clinic with recurrent
breathlessness.
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Case report

A 20-year-old female patient from Malabar region in South
India, presented with complaints of recurrent breathlessness
and palpitations. She had a case of transfusion-dependent
anemia and was diagnosed as (-thalassemia major at 18
months of age (Figure 1ab). She underwent splenectomy
at 11 years of age. At the time of presentation, she required
transfusions every 20 to 35 days. She gave a history of iron
overload features and was amenorrheic since 2014 due to
secondary ovarian failure. She had a history of ventricular
tachycardia and was on amiodarone, lasilactone, pentids,
and aspirin. She had poor compliance to iron chelators and
she was allergic to most chelators and sugar-coated pills. She
was started on oral chelation therapy with Deferasirox1500
mg for iron overload as it was a cardio-protective agent for
one year. Examination showed ECOG PS scale 1. Her vitals
were stable. She had pallor and skin pigmentation. Abdominal
examination showed an enlarged liver, tender. A splenectomy
scar was present. There was joint tenderness and bone pains.
Her complete blood count showed a low hemoglobin level of 7
mg/dl, and her ferritin level was 5800 ng/ml.

She was started on dual oral iron chelators as she
was not keen on injectable. She was not able to tolerate
deferiprone due to arthralgia and was started on intravenous
deferoxamine. Her other systemic examinations were normal
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Figure 1: a: PThe gel electrophoresis pattern for Hemoglobin F(HbF) typically shows a distinct band or peak that corresponds to the HbF molecule.
b: Hemoglobin electrophoresis shows significant elevation of hb A. x axis-time; y axis; Percentage of total hemoglobin.

except for elevated jugular venous pressure, mild pedal
edema, and irregular pulse rate with muffled heart sounds.
Her echocardiography showed mildly dilated right atrium and
right ventricle, severe biventricular dysfunction (LVEF 20%),
moderate trivial regurgitation, and mild pulmonary artery
hypertension. Her MRI heart and abdomen was suggestive
of light iron overload in the liver and myocardium. Her 24-
hour HOLTER monitor showed Right Ventricular Outflow
Tract (RVOT) Ventricular Tachycardia (VT). She was started
on amiodarone infusion. Even upon starting on chemical
cardioversion, her heart rhythm was not under control and
had to be electrically cardioverted. She also had chest pain
radiating to her left arm and was diagnosed with first-degree
Atrioventricular (AV) block and RVOT VT. Given recurrent
episodes of ventricular tachycardia, she underwent an
Automatic Implantable Cardioverter Defibrillator (AICD)
implantation with Medtronic EVERA MRI S DR SureScan
DDMC3D4 (SN: PHZ619818S) on 04/04/2019. She had
severe pain and a raised pruritic lesion over the surgical site
(hyperpigmented, hypertrophic plaque over the left shoulder
in the implantation site which was managed conservatively.
There were no further episodes of VT noted after the
implantation. Endocrinology and Hematology consultations
were continued for the patient.

Discussion

Thalassemia is one of the most common hereditary
diseases found mainly among Mediterranean countries,
north-coast African countries, the Middle East, Southern
China, India, and South America [6]. The complications due to
ineffective erythropoiesis in thalassemia may be prevented by
transfusion therapy. However, transfusion therapy results in
iron overload and secondary hemochromatosis complications.
Even the patients on intensive chelation therapy suffer from
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cardiomyopathy and arrhythmic symptoms at a certain
point in time [7]. There is no native pathway for body iron
elimination and gastrointestinal absorption may be increased
due to the suppression of hepcidin [8,9]. An increase in the
iron load results in the appearance of iron in the circulation
and this iron enters different organs through different
pathways other than those mediated by transferrin. Hence,
chelation therapy is the only way to prevent the accumulation
of iron in organs like the liver, heart, and endocrine organs.
Though chelation therapy has improved the mortality rates,
cardiomyopathy due to iron overload is the main cause of
morbidity and mortality in patients with -thalassemia major

[4].

The physiological iron absorption by the heart through
transferrin receptors is a regulated process that does not
lead to iron overload. The low molecular weight Non-
Transferrin-Bound Iron (NTBI) appears in circulation when
the transferrin-binding capacity is increased. NTBI exhibits
oxidative activity and enters the heart through non-specific
cation channels that are poorly regulated, resulting in cardiac
overload [7]. Iron overload also affects the conduction system
of the heart, resulting in conduction delays and heart block
[10]. The presence of iron levels in the myocardium appears
to be associated with the occurrence of arrhythmias and
conduction abnormalities. An increase in the labile iron
concentration increases the oxidative stress in the myocyte.
Conduction or repolarization disturbances, arrhythmias, and
diastolic or systolic dysfunction may occur when the calcium,
potassium, and sodium ion channels get disrupted. Abnormal
electrocardiogram was reported in 46%, abnormal T waves in
34%, and right bundle-branch block was reported in patients
with $ thalassemia major [11].

In this case, the patient had iron overload despite
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undergoing chelation therapy. The RVOT VT was confirmed
with HOLTER monitoring. There were progressive AV
conduction abnormalities. Ventricular arrhythmias and atrial
arrhythmias in patients with thalassemia are rare, and mostly
resistanttoantiarrhythmictherapy[12]. We tried to chemically
cardiovert the patient but normal heart rhythm could not be
achieved. Hence, she had to be electrically cardioverted. Given
recurrent VT and progressive first-degree AV block, AICD
implantation was done. Her intrinsic PR interval progressively
increased from 300 msec to 420 msec. On a four-year follow-
up, her left ventricular function remained stable. No further
episodes of ventricular tachycardia on AICD interrogation.
Ectopic subsided after chelation therapy. MRI to assess iron
deposit in the heart was limited by artifacts due to ICD lead
and pulse generator on the chest. However, an MRI of the liver
showed a decrease in the iron load of the liver and the liver
appears to show intrinsic dark signal intensity compared to
adjacent muscle in T2 and liver iron concentration decreased
from 4.83 mg/kg to 2.35 mg/kg.

To reduce the transfusion burden, she is planning to start
on luspatercept injection. Gene therapy is not yet available
outside US trials. Transplantation is deferred due to cardiac
and liver iron overload and the complications associated with
it.

Conclusion

Complications arising from ineffective erythropoiesis
in thalassemia are managed with transfusion therapy.
However, repeated blood transfusions may result in harmful
iron accumulation in the endocrine glands and heart. Iron
overload-induced cardiomyopathy is the primary cause of
morbidity and mortality in patients with -thalassemia. In this
case report the patient suffered from recurrent episodes of
RVOT VT due to iron toxicity which was effectively managed
through AICD implantation. The key highlight of this case is
that the patient has been free of RVOT VT for the past four
years since the AICD implantation.
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