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ABSTRACT
Despite the advances in the management of thalassemia major, heart disease remains the leading cause of
mortality in patients afflicted with this disorder. Cardiac involvement in thalassemia encompasses a spectrum
of disorders including myocardial dysfunction, arrhythmias, pulmonary hypertension, and peripheral vascular
disease. Although cardiac siderosis (accumulation of iron in cardiac myocytes) as a consequence of repeated
blood transfusions is deemed to be the main etiologic factor for myocardial dysfunction in transfusion-
dependent patients, the significance of other pathophysiologic mechanisms is being increasingly recognized
especially in non-transfusion dependent patients. Management of cardiac complications in thalassemia major
hinges on the treatment of the underlying pathophysiology, which often is unmitigated iron overload. The
prevalence and predictors of cardiac complications in ‘ex-thalassaemics’ [thalassaemic patients undergoing
allogeneic hematopoietic stem cell transplantation (HSCT) is unknown at present. In this review, we look at the
pathogenesis of cardiac involvement in patients with beta-thalassemia major, the advances in the manage-
ment of these patients and the future prospects.
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Introduction

Thalassemia constitutes one of the most common mono-
genic disorders, with nearly 5% of the global population
carrying globin variants [1]. Betathalassemia is caused by
reduced synthesis or absence of beta globin chains, resulting
in ineffective erythropoiesis and chronic hemolytic anemia.
Two clinical forms of beta-thalassemia are recognized: tha-
lassemia major and thalassemia intermedia. Beta-
thalassaemia major is the typical phenotype arising from
homozygous or compound heterozygous defects, resulting
in severe anemia as early as the first year of life, warranting
life-long transfusion therapy for survival. Thalassemia inter-
media, on the other hand, is a less severe form resulting from
a variety of genetic abnormalities, including homozygous,
compound heterozygous, and double heterozygous
defects [2].

The identified high prevalence of the disease in the
countries bordering the Mediterranean Sea underlies the
origin of the term ‘thalassaemia’ from the Greek word
‘thalassa’ (sea) [3]. High incidence has been reported in
populations from the Mediterranean basin, throughout
the Middle East, Southeast Asia, the Indian subcontinent,
the Indochina Peninsula and Melanesia to the Pacific
Islands [3].

The management of thalassemia major has evolved over the
last few decades through blood transfusion, chelation therapy,
and hematopoietic stem cell transplantation. Despite the

advances in the management of thalassemia major, heart disease
remains the leading cause of mortality in these patients account-
ing for almost three-quarters of deaths [4]. However, the age of
onset of heart failure has been advanced further by a decade
after the widespread institution of systemic therapy. In the early
1960s, the average age of onset of heart failure was 16 years [5].
However, the prevalence of heart failure in a relatively recent
series of well-treated patients with a mean age of 27 years was
2.5% [6] showing a delayed onset of cardiac involvement. The
outcomes of patients with heart failure have substantially
improved over the past decades. The reported 5-year survival
after the onset of heart failure in these patients was 48% in 2001
[7], whereas the reported 3-month survival was less than 50% in
the 1960s [5]. Both males and females appear to deposit iron in
a similar manner in their hearts, but female patients appear to
tolerate the toxicity of iron better probably as a result of reduced
sensitivity to chronic oxidative stress [8,9].

In this review, we will look at the pathogenesis of cardiac
involvement in patients with thalassemia, the advances in the
management of these patients and the prospects. We will
focus on patients with beta-thalassemia major.

Heart failure

Accumulation of iron in cardiac myocytes as a consequence of
repeated blood transfusions has been recognized as the main
etiologic factor for myocardial dysfunction in patients
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withthalassemia major [10]. However, with the widespread use of
chelation therapy, the significance of other aetiologic factors is
being increasingly recognized [3].

High output heart failure

Patients withthalassemia can develop high output heart failure
as a consequence of the underlying haematologic abnormal-
ity. Chronic tissue hypoxia resulting from chronic anemia, if
left unmitigated, leads to an increase in intramedullary and
extramedullary hematopoiesis as well as the formation of
intrasplenic shunts, culminating in an increase in cardiac out-
put and advent of heart failure despite normal myocardial
function [10]. However, as blood transfusion became the
mainstay of treatment in beta thalassemia major patients,
this form of heart failure has become relatively uncommon.

The presence of abnormal hemoglobin types with
increased oxygen affinity (HbF) and low levels of 2,3-DPG in
the transfused blood can contribute to chronic hypoxia in this
setting. Liver cirrhosis, secondary to hemochromatosis or
chronic viral hepatitis, is another factor which can precipitate
high output heart failure in patients with betathalassemia [3].

Iron overload cardiomyopathy

Repetitive blood transfusions constitute the major risk factor
for iron overload in betathalassemia. Ineffective erythropoiesis,
peripheral hemolysis, and increased intestinal iron absorption
can all be contributory causes. The pathophysiology of iron-
overload cardiomyopathy is complex. While iron absorption is
limited by a physiologic ceiling of about 3 mg/d, plasma iron
turnover in thalassemia may be 10 to 15 times normal, due to
the ineffective erythropoiesis of an enormously expanded
erythroid marrow [11]. When the iron-binding capacity of
transferrin is exceeded in iron overload states, low molecular
weight non-transferrin-bound iron (NTBI) species appear in the
blood. NTBI enters the cardiomyocytes as ferrous ions through
the sarcolemmal cation channels mainly the L-type voltage-
dependent calcium channels (LTCC), T-type (TTCC) calcium
channels, and divalent metal transporter 1 (DMT1) [12]. Non-
transferrin-bound free iron, which is capable of generating
toxic oxygen free radicals, is immediately buffered by the
cytosolic ferritin, degraded to hemosiderin and stored in the
lysosomes. This buffering mechanism maintains a clinically
silent state of increased cardiac iron stores in the cardiomyo-
cytes [recognized as abnormal T2*signals in cardiac MRI], in
the absence of toxic labile iron species [11, 13].

As the iron overload increases, the intracytosolic buffering
mechanisms in the heart fail, and toxic labile iron levels rise in
the cardiomyocyte, resulting in oxidative damage to cell mem-
branes, ion channels, and nucleic acids, triggering myocardial
dysfunction and arrhythmias. Labile iron species can modify
gene expression, trigger apoptosis, and stimulate fibrosis.
Dysregulation of ryanodine channels involved in calcium
homeostasis is believed to play an important role in the
pathogenesis of iron cardiomyopathy [14].

Echocardiographic studies have suggested that myocardial
iron deposition in some patients withthalassemia major may
directly affect left ventricular contractility, whereas in others it

may cause left ventricular myocardial restriction with attend-
ing pulmonary hypertension and predominant right-sided
heart failure [15].

The phenotypic distinction of dilated and restrictive cardi-
omyopathies in patients with iron overload cardiomyopathy
points to the fact that a variety of environmental and host-
related factors may be instrumental in the pathophysiologic
pathway of this condition. It has been noted that while the LV
is dilated and dysfunctional, the features are often of restric-
tive physiology. It has also been noted that the susceptibility
to iron toxicity varies greatly among cases of thalassemia, with
the patients with a similar degree of iron load presenting with
varying degrees of severity of cardiac dysfunction. An
increased percentage of allele e4 of apolipoprotein E, which
is associated with an inherited impairment of antioxidant
properties, has been found to be a risk factor for target
organ damage and left ventricular failure in thalassemia
major [16, 17]. Kremastinos et al., in their study of the role of
immunogenetic factors in the pathogenesis of thalassemia
cardiomyopathy reported that HLA-DRB1*1401 allele was
more frequent in patients with thalassemia major without
heart failure, while HLA-DQA1*0501 allele was more frequent
in patients who developed heart failure, suggesting a possible
role of major histocompatibility complexes in the phenotypic
manifestation of the disease [18]. Recently, in an Egyptian
cohort of beta thalassemia patients, glutathione S-transferase
gene polymorphism (GSTM1 null genotype) was found to be
significantly associated with cardiac iron overload [19].

Non-iron overload cardiomyopathy

While iron-overload cardiomyopathy primarily fits into
a phenotypic pattern of restrictive cardiomyopathy, the patho-
physiology of dilated cardiomyopathy in beta-thalassemia is
believed to be multifactorial, with a significant contribution
from immunoinflammatory and inherited factors. Myocardial dys-
function, unrelated to iron overload, can result from a wide
variety of causes, among which the role of viral infections sec-
ondary to repeated exposure to blood transfusions seems to be
of paramount significance. Patients with beta-thalassemia may
have an increased propensity for viral infections owing to
a deficient immune response, as well as iron overload [20].
Kremastinos et al., in a large cohort of 1048 patients with thalas-
saemia major, reported a 4.5% incidence of acute myocarditis at
a mean age of 15 years, with histopathologic confirmation in 50%
of the cases. Chronic heart failure developed in 27.6% of these
cases within a mean of 3 years from the index event [21].

Nutritional deficiencies [including carnitine, thiamine, vita-
min D, and selenium], endocrine disorders [like hypothyroidism,
hypoparathyroidism, and hypogonadism] and auto-antibodies
are among the other pathophysiologic mechanisms implicated
in the development of dilated cardiomyopathy in patients with
thalassaemia [14].

Arrhythmias

Both bradyarrhythmias and tachyarrythmias can occur in
patients with beta thalassemia as a result of the underlying
pathophysiologic process. Bradyarrhythmias culminating in
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complete heart block have been associated with worsening
iron overload in the heart, and respond to iron chelation
therapy. Before the era of widespread use of chelation ther-
apy, the incidence of complete heart block was reported to be
as high as 40% in those aged more than 15 years [14].
However, it should be noted that the response of conduction
abnormalities to chelation is slow and most patients usually
end up having a permanent pacemaker. As most of these
patients would need continued monitoring of their cardiac
iron status with MRI, the device and leads implanted should
be MRI compatible and preferably implanted on the right side
to allow better imaging of the heart [14].

Premature ventricular contractions, in the form of couplets
and non-sustained ventricular tachycardia, are pointers
towards the possibility of iron overload and warrant immedi-
ate attention. With the onset of myocardial dysfunction and
heart failure, the incidences of life-threatening ventricular
arrhythmias also increase. In older patients with thalassae-
mia, there appears to be a high incidence of atrial fibrillation
(up to 40% in those above 40 years of age), often preceded
by premature supraventricular activity, thereby increasing
the risk of embolic cerebrovascular complications in the
absence of iron overload [22]. It has been suggested that
p wave dispersion measurement, which correlates to the
level of myocardial iron [23] is a good marker for identifying
patients who are at high risk for the development of atrial
fibrillation [24].

Non-specific ECG changes, including depolarization and
repolarization abnormalities in the anterior chest lead, abnor-
mal T wave axis, increased QT dispersion and increase in right
heart forces, have been described [25]. Iron overload can
increase the QTc interval and might predispose to Torsades
de Pointes [26].

Treatment of potentially life-threatening ventricular
arrhythmias in patients with severe cardiac iron burdens is
controversial, because the physiological substrate is poten-
tially reversible, and early device therapy should be avoided.
A defibrillation vest may represent a viable therapeutic bridge
during intensive iron chelation therapy [27]. Similarly, ablation
therapies are not recommended as an early therapeutic strat-
egy as arrhythmias in beta-thalassaemia patients result from
pure functional conduction impairment rather than an ana-
tomic substrate (scar) [27].

The relationship between iron overload and arrhythmias is
not clear. Whilst earlier studies suggested that increased myo-
cardial iron is associated with increased risk of arrhythmias
[28,29], many later studies, especially in the era of increased
chelation therapy use, have failed to show any relation
between myocardial iron on T2* cardiac MRI and the incidence
of arrhythmias [30,31]. Interestingly despite the widespread
use of iron chelation therapy, iron overload is still common
in thalassemia patients. This iron overload is the primary
source of increased oxidative stress [32] and a modulated
inflammatory response in thalassemia patients which can ulti-
mately lead to changes in the heart and make the heart more
susceptible to the development of AF [33,34]. In view of the
high incidence of arrhythmias in these patients, holter mon-
itoring has been recommended as part of routine follow up of
these patients [35].

Pulmonary hypertension

Although the reported prevalence of pulmonary hypertension
in thalassemia major vary, it seems to be the major cardiovas-
cular corollary in patients with thalassemia intermedia, who
often develop pulmonary hypertension by middle age [36].

Chronic hypoxia and the resultant high cardiac output state
contribute to a mild increase in pulmonary artery pressure in
these patients. However, significant pulmonary hypertension
is caused by an increase in pulmonary vascular resistance
resulting from vasoconstriction and intimal proliferation
induced by chronic hypoxia, iron-phosphatidylserine-
expressing hematologic debris, free hemoglobin, and other
circulating angiotrophic factors. Hypercoagulability, endothe-
lial dysfunction, reduced NO availability, and lung tissue injury
seem to be contributory factors [37].

Left ventricular systolic as well as diastolic dysfunction can
result in pulmonary venous hypertension. Hypersplenism is
relatively common in thalassemia and often necessitated sple-
nectomy in the pre-transfusion era, which in turn predisposes
to intravascular thrombosis and pulmonary hypertension.
Splenectomy and severity of iron overload appear to be strong
predictors of pulmonary hypertension in patients with thalas-
semia [38, 39]. Pulmonary hypertension is relatively rare in
well-transfused patients with thalassemia major [37].

Peripheral vascular disease

Chronic oxidative stress results in impaired endothelial relaxa-
tion, intimal thickening, abnormal vascular stiffening, and
degeneration of elastic arteries, culminating in premature vas-
cular aging. Although some of these abnormalities improve
with iron chelation, premature vascular aging is not solely
iron-mediated. Hemolysis-induced reduction in NO bioavail-
ability is believed to be a contributory factor [40, 41].
Thalassemia patients are also at risk for acquired pseudox-
anthoma elasticum, an idiopathic degenerative process of
elastin fibers more common in patients who are inadequately
transfused or poorly chelated [42]. Given the role of the spleen
in removing senescent red blood cells and vasoactive mem-
brane fragments, splenectomy may also be a contributory
factor [43].

Evaluation

Cardiac dysfunction generally lags cardiac iron deposition by
several years. Hence, the estimation of iron overload in the
heart forms the crux of early detection of impending cardiac
dysfunction.

Estimation of iron overload

Various direct and indirect methods of estimation of iron over-
loads, such as serum ferritin levels, echocardiogram, non-
transferrin-bound iron, cardiac magnetic resonance T2*, heart
rate variability, liver biopsy, and myocardial biopsy, have been
proposed for early detection of cardiac iron overload in
patients with thalassemia [44]. At present, cardiac magnetic
resonance imaging (CMR), which quantitatively estimates
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cardiac iron stores [T2*], is considered to be the gold standard
in the estimation of risk for the development of iron-overload-
related cardiac complications in thalassemia. Cardiac MRI can
detect and quantify the iron load in the heart, much before
the accumulation of labile toxic iron species in the heart,
which culminates in the development of manifest cardiac
dysfunction [45].

Cardiac MRI has the added advantage of providing vital
information about the structural abnormalities in the heart as
well as quantifying functional indices like ejection fraction.
Contrast-enhanced MRI can also provide vital clues to the
aetiologic possibilities in the cases of cardiac dysfunction with-
out iron overload. T2* imaging, which provides a precise quan-
tification of myocardial and hepatic iron load, has become
a useful tool for the therapeutic guidance and follow-up of
iron chelation therapy as well. (T2* reference values: normal,
≥20 ms; mild/moderate iron load, 10 to 20 ms; severe iron
load, ≤10 ms) [46]. Estimation of pancreatic iron load by MRI
has been found to have a good correlation with cardiac iron
overload [47].

In places, where T2* imaging is not available or feasible,
serum ferritin concentration is being used to monitor iron
load. Although useful as a rough estimate of total body iron
load, serum ferritin concentrations may vary with acute stress
and does not correlate well with myocardial iron over-
load [3,29].

A multicenter study that assessed the prognostic value of
cardiac T2*, hepatic T2*, and serum ferritin in 652 patients
with thalassemia major reported that cardiac T2* values accu-
rately predicted the development of heart failure and arrhyth-
mias within a year and was superior to hepatic T2* and serum
ferritin. Heart failure and arrhythmias occurred within a year in
47% and 14% of patients, respectively, with severe iron load as
suggested by a baseline cardiac T2* ≤6 ms [29].

It is generally recommended that cardiac T2* should be
undertaken in every transfused thalassemia patient from as
early as 10 years in most cases, and 7 years if there exists
a suspicion of a high iron burden [14].

Assessment of cardiac function

Regular monitoring of myocardial function is warranted in
patients with beta thalassemia, especially in those receiving
repeated blood transfusions, for early detection of subclinical
myocardial dysfunction [14]. As mentioned earlier, cardiac MRI
provides estimates of functional assessment as well. However,
echocardiography remains the most readily available tool for
evaluation and monitoring of myocardial dysfunction in these
patients.

As left ventricular diastolic dysfunction may predominate
the picture in the earlier stages of restrictive cardiomyopathy,
a detailed assessment of diastolic function should be under-
taken in accordance with the existing echocardiographic
guidelines, in addition to the assessment of LV systolic func-
tion, RV function, and pulmonary hypertension.

NT-pro BNP may serve as a useful marker in the screening,
diagnosis, and monitoring of these patients with systolic or
diastolic dysfunction [48]. As iron overload causes conduction

delay and repolarization abnormalities as described earlier,
a 12-lead electrocardiogram should be a part of the routine
cardiac assessment in these patients.

Guidelines for the clinical management of thalassaemia
published by the Thalassaemia International Federation sug-
gests annual evaluation with medical history, physical exam-
ination, 12-lead electrocardiogram and echocardiogram,
starting from puberty for asymptomatic patients with no evi-
dence of heart disease or myocardial iron load, and more
frequently in those with either myocardial iron overload or
evidence of heart disease. Additional tests such as 24-hour
ambulatory electrocardiographic monitoring and stress echo-
cardiography are recommended according to individual clin-
ical problems [49].

Therapy

Adequate treatment of the underlying disorder is vital in all
patients with beta thalassemia. High output cardiac failure
secondary to untreated anemia is relatively uncommon in
the current era of early blood transfusion [3]. A pre-
transfusionHb level of 9–10.5 g/dL in patients with normal
cardiac function, and 10–11 g/dL in those with cardiac dys-
function has been recommended.

Current management of cardiac complications in thalas-
semia major hinges on the treatment of the underlying
pathophysiology, which often is unmitigated iron overload,
which occurs as a result of repeated blood transfusions.
Since cardiac iron clearance is an extremely slow process
[half-life of 14 months], often requiring 3 or more years for
severe cardiac iron overload to clear [50], prevention of
cardiac iron accumulation and early recognition of preclini-
cal disease fares better than waiting for echocardiographic
or clinical evidence of cardiac dysfunction [51].

Therapy with iron chelators [desferrioxamine, deferiprone,
deferasirox] with a target CMR T2* >20 ms is highly effective in
preventing the development of cardiac complications second-
ary to iron-overload [52]. Even mild impairment of ventricular
function merits aggressive escalation of iron chelation therapy
irrespective of the symptom status. Combined therapy with
oral deferiprone 75–100 mg/kg and parenteral deferoxamine
40–50 mg/kg/day is an effective strategy to clear cardiac iron
[53]. Deferoxamine should be given continuously, either sub-
cutaneously or through a percutaneous intravenous catheter,
until the ventricular function normalizes. Monitoring the effec-
tiveness of chelation with CMR in individual patients has been
shown to influence the final outcomes favorably. The pharma-
cologic profile of the three FDA approved iron chelators is
summarized in Table 1.

Heart failure

Although patients with decompensated heart failure should
receive standard treatment as per the heart failure guide-
lines, a few points need to be remembered while treating
patients with thalassemia cardiomyopathy. As restrictive
physiology and stiff vasculature make these patients sensi-
tive to hypovolemia, diuresis should be cautious and gentle
so as to alleviate congestive symptoms while preventing
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acute renal failure [14]. The use of vasopressors should be
limited as far as possible, as they can worsen iron-mediated
oxidative stress. Indicators of target organ perfusion, such as
urine output and mentation, should guide their use, rather
than pre-determined blood pressure targets. Due attention
must be given to accompanying endocrine disorders such as
diabetes mellitus, relative adrenal insufficiency, and dysfunc-
tion of the thyroid and parathyroid glands [14,52]. It is also
imperative to maintain adequate urine output as both defer-
oxamine and deferiprone are eliminated primarily by the
kidney. The possibility of other causes of heart failure
needs to be evaluated and treated for, especially in those
with a normal cardiac iron load.

Arrhythmias

Iron chelation therapy is often effective in eliminating most of
the arrhythmias in thalassemia major [50]. Hence, antiarrhyth-
mic therapy, if at all warranted, can often be relatively short
term (6–12 months). Amiodarone is the drug of choice in the
setting of acute onset tachyarrhythmia because of its broad
spectrum of action and modest compromise of cardiac func-
tion [52]. However, long-term amiodarone therapy, in the
setting of pre-existing iron toxicity to the thyroid gland,
poses a greater risk of hypothyroidism. Beta-blockers are can
be useful in controlling ectopic rhythms.

Pulmonary hypertension

The treatment of pulmonary hypertension in patients with
thalassemia should be directed at the underlying etiology.
For example, early pulmonary hypertension in thalassemia
major, which is often secondary to hypoxia and high cardiac
output, often responds to shortening transfusion intervals, by
suppressing proinflammatory cytokines [36,37]. On the other
hand, pulmonary hypertension secondary to increased pul-
monary vascular resistance may respond to pulmonary vaso-
dilator therapy as per current guidelines. Hypotension and
liver disease may be limiting factors in the usage or uptitration
of these drugs. Hydroxyurea has been used with benefit in
non-transfused thalassemia syndromes and is reported to be
effective in some patient populations [54].

Peripheral vascular disease

Peripheral vascular disease in thalassemia responds variably to
iron chelation. Both deferasirox and deferiprone have been
shown to improve endothelial function over time [55].
Although ascorbic acid deficiency causes impaired collagen
formation in elastic arteries, ascorbic acid replacement not in
conjunction with iron chelation therapy can potentially

increase the labile iron levels. Lifestyle modifications that pro-
mote vascular health such as smoking cessation, regular phy-
sical activity, and weight reduction, should be actively
promoted in thalassemia patients.

Future directions

Despite the advancements in the understanding of thalassemia
cardiomyopathy and the treatment of iron overload, there is
stark non-uniformity in the treatment of thalassemia patients
across the globe. For example, a relatively recent study from
China reported a 33% prevalence of significant iron overload in
a cohort of 201 patients, of which the median age was 9 years
[56]. Percolation of the advancements in knowledge in the field,
focus on creating awareness among medical personnel treating
these patients, and ensuring availability of chelation therapy at
affordable costs in endemic areas are the needs of the hour.

In an experimental model, iron-mediated pro-oxidant and
pro-fibrotic effects in human and murine cardiomyocytes and
cardiofibroblasts were suppressed by dietary supplements of
resveratrol, a natural polyphenolic flavonoid with pleiotropic
and anti-oxidant properties, and a unique ability to activate
SIRT1. This, in turn, was demonstrated to correlate with
a reduction in iron-induced myocardial oxidative stress and
myocardial fibrosis [57], suggesting the possibility of its clinical
utility in beta thalassemia major.

As the usage of classical iron chelators in diseases without
systemic iron overload poses risks of dysregulation of physio-
logic iron homeostasis, novel boronate-masked prochelators
such a BSIH that are activated only under disease-specific
oxidative stress conditions have been developed [58]. These
drugs, as well as the combination of antioxidants such as
N-acetyl cysteine with iron chelator therapy, are being inves-
tigated in the management of thalassemia major [59].

Given the role of L-type and T-type calcium channels in the
transport of iron into the cardiomyocytes, the role of calcium
channel blockers including Amlodipine in the management of
iron overload cardiomyopathy is also an area of active
research [60].

Allogeneic hematopoietic stem cell transplantation[HSCT] is
emerging as a definitive therapy in the treatment of thalasse-
mia. The prevalence and predictors of cardiac complications in
thalassaemic patients undergoing HSCT [designated as ‘ex-
thalassaemics’] is unknown at present. Since a greater propor-
tion of patients are likely to undergo HSCT as a definitive
therapy in the future, evaluation of cardiac status in these
patients warrants dedicated research [61].

Although cardiac MRI has been proven to be effective in
the detection of cardiac iron overload and in the monitoring
of response to chelation therapy, its availability and cost
remain to be hindrances in the widespread use of this

Table 1. FDA approved iron chelators.

Drug Route Dose and frequency Excretion Adverse effects

Deferoxamine sc/IV 20–50 mg/kg/day as infusion over 8–14 hours for 5–7
days/week

Urinary [60%]
Faecal [40%]

Deafness, Visual disturbance, Retardation of bone growth

Deferiprone oral 75–100 mg/kg/day in three divided doses Urinary Agranulocytosis, GI disturbance, Arthralgia, increase in
liver enzymes

Deferasirox oral 20-40mg/kg/day once daily Faecal Rash, GI disturbance, increase in liver enzymes, azotaemia
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investigation in the management of these patients. Heart rate
variability [HRV] is being investigated as a potential predictor
of cardiac iron in populations with lower somatic iron burdens
and greater prevalence of cardiac iron deposition [62]. Novel
echocardiographic or biochemical markers of cardiac iron
overload, which can effectively predict imminent cardiac dys-
function, are likely to revolutionize the management of this
readily preventable adversity.

Conclusion

Thalassemia cardiomyopathy encompasses a varied spectrum
of underlying pathophysiologic mechanisms, dominated by
myocardial iron overload. Susceptibility to iron toxicity and
its phenotypic manifestations vary greatly among patients
with thalassemia. At present, detection of myocardial iron
deposition by cardiac MRI remains to be the gold standard
for prediction of impending cardiac dysfunction. Early initia-
tion of chelation therapy has significantly lowered the inci-
dence of iron-overload-related cardiac complications. The
prevalence of cardiac complications in ‘ex-thalassaemics’ war-
rants dedicated research.

Key points

● Despite the advances in the management of thalassemia
major, heart disease remains the leading cause of mor-
tality in these patients

● Repetitive blood transfusions constitute themajor risk factor
for iron overload cardiomyopathy in beta thalassemia major

● Susceptibility to iron toxicity and its phenotypic manifes-
tations vary greatly among cases of thalassemia

● Immunoinflammatory and inherited factors play
a significant role in the pathogenesis of non-iron-
overload cardiomyopathy in thalassemia

● Cardiac manifestations of thalassemia include myocardial
dysfunction, arrhythmias, pulmonary hypertension, and
peripheral vascular disease

● Cardiac dysfunction generally lags cardiac iron deposi-
tion by several years

● Various methods, including serum ferritin levels, cardiac
magnetic resonance T2* and histopathological examina-
tion, are available for estimation of iron overload

● Regular monitoring of iron load as well as myocardial
function is warranted in patients with beta thalassemia
receiving repeated blood transfusions

● Management of cardiac complications in thalassemia
major hinges on the treatment of the underlying patho-
physiology, which often is unmitigated iron overload

● The prevalence and predictors of cardiac complications
in ‘ex-thalassaemics’ [thalassaemic patients undergoing
allogeneic hematopoietic stem cell transplantation
(HSCT)]is unknown at present
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