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ABSTRACT

Background: Hemochromatosis is characterized by excessive iron accumulation in tissues,
particularly in the liver, but also in the heart. In young patients, this iron overload can cause serious
cardiac complications, including ventricular arrhythmias.

Case Presentation: We present the case of a 16-year-old patient who was diagnosed with hepatic
hemochromatosis at the age of 10 years without cardiologic follow-up. He was admitted because of
palpitations and malaise. His ECG showed ventricular tachycardia (VT) and echocardiography
revealed nonobstructive hypertrophic cardiomyopathy with left ventricular systolic function of 30%.
Genetic testing was performed and showed no mutation.

The patient was treated with Cordarone to stabilize his heart rhythm, then treatment for heart failure
was started and treatment with iron chelators was proposed to the family but not carried out due to
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prevention.

serious complications such as VT.

lack of funds, and an implantable cardioverter defibrillator was considered for secondary

Conclusion: This case highlights the importance of cardiologic follow-up in patients with
hemochromatosis for early administration of effective treatments such as iron chelators to prevent
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1. INTRODUCTION

Iron overload disorders have multiple causes.
They may be primary, associated with a genetic
abnormality, or secondary.

Iron overload disease mainly affects people of
Northern European origin, where the prevalence
rate in the general population is estimated to be
between 1 and 4 per thousand.

In adults, it causes generalized iron overload, the
clinical consequences of which are all the rarer
the earlier it is diagnosed.

Although hepatic manifestations are the most
commonly described, this accumulation of iron
also affects other organs, including the heart,
joints and pancreas. Cardiac iron overload, also
known as cardiac hemochromatosis, is a
dreaded complication because it can lead to
cardiomyopathy, heart failure, and arrhythmias,
including malignant ventricular arrhythmias such
as ventricular tachycardia (VT) and ventricular
fibrillation.

The cardiac involvement of hemochromatosis
may manifest as dilated or hypertrophic
cardiomyopathy, the latter being less common
but equally dangerous. Excessive iron
accumulation in the myocardium leads to
myocardial fibrosis, which is an arrhythmogenic
substrate and increases the risk of VT. In young
patients, this complication can be insidious,
making rigorous screening and cardiologic
follow-up essential.

We report here the case of a 16-year-old patient
diagnosed with hepatic hemochromatosis at the
age of 10 years, with no significant cardiac
history, who presented with symptomatic VT.
This case highlights the importance of cardiac
monitoring in hemochromatosis as well as the
challenges of managing arrhythmic complications
in this young population.

2. CASE PRESENTATION

A 16-year-old male was diagnosed with hepatic
hemochromatosis at the age of 10. Although he
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was regularly monitored for liver function, he had
never had a cardiac evaluation.

On admission, he reported frequent palpitations
and severe fatigue. He also presented multiple
episodes of syncope.

The patient was admitted to the emergency
department for palpitations and syncope.
Physical examination revealed regular ventricular
tachycardia with a rate of 170 beats per minute,
correct blood pressure of 123/72 mm Hg, and no
clinical signs of heart failure.

The ECG (Fig. 1) showed regular monomorphic
VT with large complexes, suggesting a
threatening ventricular arrhythmia that required
rapid stabilization with Cordarone 300 mg
followed by a maintenance dose of 900 mg/24h.

An ECG (Fig. 2) was repeated 30 minutes after
the loading dose of Cordarone and showed a
return to sinus rhythm.

A transthoracic echocardiogram (TTE) (Fig. 3)
showed non-obstructive hypertrophic
cardiomyopathy with a thickened interventricular
septum of 19 mm and left ventricular systolic
function of 30%.

As the patient stabilized, cardiac MRI was
performed as part of the etiologic work-up, which
revealed myocardial iron overload, confirmed by
a marked reduction in T2* indicating diffuse
myocardial fibrosis.

Serum ferritin level was elevated to 2200 ng/mL
and transferrin  saturation reached 95%,
confirming iron overload.

Genetic testing was performed and no mutation
was found.

Treatment for cardiac insufficiency based on
cardioversion enzyme inhibitors and beta-
blockers was started, and iron chelation
treatment was proposed to the family but not
carried out due to lack of funds, and an
implantable  cardioverter  defibrillator ~ was
considered for secondary prevention.
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Fig. 1. EKG revealed suggesting a ventricular arrhythmia

=

Fig. 3. TTE revealed non-obstructive hypertrophic cardiomyopathy

11



Anwar et al.; Asian J. Cardiol. Res., vol. 8, no. 1, pp. 9-15, 2025; Article no.AJCR.128998

A 1l-year follow-up showed stabilization of
cardiac damage with no arrhythmias or
conduction disturbances.

3. DISCUSSION

Hemochromatosis affects the liver, but iron can
also be deposited in the myocardium, leading to
structural and functional abnormalities.

Iron deposited in cardiomyocytes induces
increased peroxidation of membrane lipids in the
sarcolemma and mitochondria through the
formation of free radicals.

This leads to impaired activity of the Na+/K+ -
ATPase pump, increased fragility of lysosomes
and impaired activity of the mitochondrial
respiratory chain.

The subsequent consequence of iron overload is
cavitary dilatation and thickening of the
ventricular walls. Impaired left ventricular
relaxation is the first manifestation of myocardial
iron overload.

The study by Parkes (Parkes et al., 1997)
showed that iron enters the cell in both ferrous
and ferric forms, although the ferrous form is
more effective. The cellular entry of iron is
facilitated by L-type calcium channels, with
competition between ferrous iron and the calcium
required for muscle contraction.

Since ferric iron must hypothetically be reduced
to ferrous iron by a ferricyanide reductase in
order to enter the cell, the hijacking of the role of
calcium channels could explain the relaxation
disorders observed.

The suppression of the role of calcium channels
could explain the observed relaxation
abnormalities. However, the use of calcium
channel inhibitors partially invalidates this latter
hypothesis. This study shows the persistence of
intracellular penetration of the 2 ionic forms of
iron (Parkes et al., 1997).

Compliance disorders and left ventricular systolic
dysfunction appear later in the course of
hemochromatosis, as do rhythmic complications
such as ventricular and conductive tachycardia,
which can be fatal.

Initially, myocardial iron deposition leads to
restrictive  cardiomyopathy and  diastolic
dysfunction with preserved systolic function. Iron
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tends to accumulate initially in the ventricular
myocardium, followed by the atrial myocardium
(Kremastinos &  Farmakis, 2011), with
predominant deposition in the subepicardial layer
(Olson et al., 1987)

“Iron deposition in the myocardium is the major
cause of diastolic left ventricular dysfunction,
which, in combination with immunologic and
genetic factors, contributes to left ventricular
systolic dysfunction and failure” (Kell, 2009; van
Bokhoven et al., 2011).

“Further damage to the myocardium is secondary
to the production of free radicals, as unbound
iron is highly reactive. Irreversible dilated
cardiomyopathy may occur later with the
development of left ventricular systolic
dysfunction as a result of LV remodeling, left
ventricular chamber dilation and reduced LVEF”
(Oudit et al., 2006; Kremastinos et al., 1993).

“Echocardiography can provide a baseline
assessment of ventricular size and function.
Evaluation of diastolic function using transmitral
E and A waves, tissue Doppler, strain rate
imaging, and estimation of pulmonary artery
systolic pressure (tricuspid regurgitant jet
velocity) are important tools to provide a
complete assessment of diastolic function and
pulmonary hypertension, which are characteristic
of iron overload cardiac dysfunction” (Sachdev et
al., 2007).

“MRI is essential for the diagnosis of
hemochromatosis, and evaluation of T2*
relaxation time is an excellent noninvasive

correlate of myocardial iron deposition and is a
useful technique for monitoring response to iron
chelation therapy” (Leonardi et al., 2008).

“Left ventricular systolic dysfunction and heart
failure occur late in the disease process, are
often resistant to treatment, and carry a poor
prognosis” (Kremastinos, 2001).

“A Serum ftransferrin saturation greater than
45%, a serum ferritin level greater than 200 mg/L
in premenopausal women, and a serum ferritin
level greater than 300 mg/L in men and
postmenopausal women are indicators of primary
hemochromatosis” (Andrews, 1999).

“Serum ferritin is also commonly elevated in
patients with secondary iron overload, and
although it correlates poorly with myocardial iron
deposition, it remains a useful screening test for
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secondary iron overload” (Alizad & Seward,
2000).

Genetic screening for the C252Y and H52D
mutations in type 1 primary hemochromatosis
provides a basis for family-based counseling.

The mainstay of therapy for excessive iron
deposition in patients with primary and
secondary hemochromatosis is phlebotomy and
iron chelation, respectively, which are designed
to promote systemic iron removal.

“The goal is to maintain a serum ferritin
concentration of 50 ng/mL or less” (Muhlestein,
2000).

“Unfortunately, patients with primary
hemochromatosis are often diagnosed and
treated after iron overload has progressed”
(Muhlestein, 2000).

In patients with secondary iron overload, iron
chelation therapy is the main therapy available,
using the parenteral iron chelator, deferoxamine,
or the oral iron chelators, deferiprone and
deferasirox.

“Chelation has been shown to improve
ventricular function, prevent ventricular
arrhythmias, and reduce mortality in patients with
secondary iron overload” (Pennell et al., 2006).

Oral deferiprone is more effective than
deferoxamine in removing myocardial iron
(Pennell et al., 2006) and, compared with
standard chelation monotherapy with
deferoxamine, combination treatment with
deferiprone reduced myocardial iron and

improved cardiac and endothelial function in
thalassemia major patients with cardiac iron
overload (Tanner et al., 2007).

In patients with heart failure, management is
based on the same principles as in patients with
dilated cardiomyopathy and systolic heart failure
(Hahalis et al.,, 2005). Clearly, early use of
angiotensin-converting enzyme inhibitors and b-
adrenergic blockers along with device therapy
should be routine therapy for patients with iron
overload-induced systolic heart failure based on
current clinical practice guidelines (Hunt et al.,
2005). Combined heart and liver transplantation
may be considered in cases of severe refractory
iron overload cardiomyopathy (Olivieri et al.,
1994).
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“Although iron chelation therapy is widely used to
treat iron overload, recent data have shown that
iron overload cardiomyopathy and increased
mortality are still common in these patients”
(Olson et al., 1987).

“Long-term patient follow-up studies have shown
that the degree of cardiac iron accumulation is
directly correlated with both cardiac morbidity
and mortality.

Diastolic dysfunction has been shown to be an
independent prognostic marker of increased
mortality in patients with iron overload” (Sachdev
et al., 2007).

“Chronic iron overload can lead to a variety of
arrhythmias, including atrioventricular block,
conduction defects, bradyarrhythmias,
tachyarrhythmias, and sudden cardiac death”
(Olivieri et al., 1994).

This case highlights the importance of regular
cardiological surveillance in patients with
hemochromatosis, even in the absence of initial
symptoms. Proactive monitoring with non-
invasive cardiac imaging tests, such as T2*
cardiac MRIl,would allow early detection of
myocardial iron overload and optimize
therapeutic management.

4. CONCLUSION

Iron overload cardiomyopathy is an important
and potentially reversible cause of heart failure
worldwide and is associated with diastolic
dysfunction, increased susceptibility to
arrhythmias and late-stage dilated
cardiomyopathy. Iron studies, cardiac MRI with
T2* measurement, echocardiographic
assessment and plasma BNP levels are
important diagnostic and prognostic tools in the
evaluation of patients with iron overload
cardiomyopathy. Iron overload cardiomyopathy is
reversible if therapy is initiated before the onset
of overt heart failure and effective therapy is
available, including phlebotomy and iron
chelation for primary hemochromatosis and
secondary iron overload, respectively.

This case study confirmed that myocardial iron
overload, although often initially asymptomatic,
can rapidly progress to serious complications
such as ventricular tachycardia, and
demonstrated the importance of cardiologic
follow-up in hemochromatosis, particularly in
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young patients, given the reversibility of the
condition if effective treatment is initiated early.
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