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progressively damage the organs is called

hemochromatosis.2-6 The deposition of iron in

myocardium causes cardiac dysfunctions. When cardiac

impairment caused by iron deposition is severe enough

to be clinically obvious, the disease is advanced and

the subsequent survival is brief, congestive heart failure

develops usually in adolescence or early adult years,

and patient usually dies within 1 year after the onset of

symptoms.7,8 Therefore, it is important to detect early

signs of cardiac dysfunction in patient with thalassemia.

The serum ferritin concentration correlates well

with the deposited iron in the tissue. Measurement of

serum ferritin has been a valuable tool for evaluating

iron status clinically and has been used as a marker in

many screening studies.9-11 ECG and roentgenography

are relatively insensitive in detecting cardiac dysfunc-

tion before the onset of clinically apparent disease.

Echocardiography permits detection of anatomic and

functional abnormalities before the onset of abnormali-

ties  detectable with ECG and rontgenography.12,13 This

study aimed to assess the correlation between ferritin

level and cardiac dysfunction in patients with thalas-

semia.

P
atients with b-thalassemia major, long-term

transfusion, extravasal hemolysis, and

increased intestinal absorption of iron result

in systemic iron overload.1 A large excessive

of steadily iron storage accumulation that will
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ABSTRACT

Background Patients with b-thalassemia major, long-term trans-
fusion, extravasal hemolytic, and increased intestinal absorption
of iron result in systemic iron overload, which may accumulate in
myocardium causing cardiac dysfunctions.   Congestive heart fail-
ure usually develops in adolescence or early adult years, and pa-
tient usually dies within 1 year after the onset of symptoms. There-
fore, it is important to detect early signs of cardiac dysfunction in
patient with thalassemia.
Objective This study aimed to assess the correlation between
ferritin level and cardiac dysfunction in patients with thalassemia.
Methods A cross sectional study was conducted on  62 b-thalas-
semic patients (34 males and 28 females) with age ranging from
3.5 to 23 years.  They received 3,150 – 94,985 mL of blood; with
the serum ferritin level of 812.2 – 12,175 ng/mL. Each patient un-
derwent laboratory examinations and clinical cardiac evaluation
with ECG and echocardiography.
Results Cumulative blood transfusions correlated well with the
serum ferritin values (p=0.001). The serum ferritin level did not
show correlation with deferoxamine (DFO) treatment. ECG exami-
nation revealed 5 patients (8.1%) with dysrhythmia, LVH, and heart
block grade II and I. Echocardiography examination showed 18
patients (29%) with systolic or diastolic dysfunction.  There was no
correlation between the serum ferritin level and cardiac dysfunc-
tions (p=0.640). The serum ferritin prediction value against car-
diac dysfunctions could not be established.
Conclusion There was no correlation between serum ferritin lev-
els with cardiac dysfunctions. In detecting cardiac dysfunctions in
thalassemic patients, echocardiography was more sensitive than
ECG [Paediatr Indones 2003;43:24-27].
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Methods

Sixty two consecutive patients (34 males, 28 females)

with b-thalassemia  major were studied from February–

November 2001. All patients regularly visited the

Thalassemia Center, Department of Child Health,

Cipto Mangunkusumo Hospital. The inclusion criteria

were absence of cardiac symptoms or clinically

apparent heart disease and had received a minimal of

10 units transfusion. None of the patients was treated

with cardioactive medications. The mean of age was

11.5 (range 3.5-23; SD 5.2) years. Transfusion therapy

had been started at the age range of 2 month to 10

years. At the time of the cardiac evaluation done,

cumulative transfusion loads varied from 3.150 to

94.985 mL, with ferritin level of 812.2 – 12.175 ng/

mL. Eleven patients had iron chelation treatment with

deferoxamine with optimal compliance, while  the

remaining patients had sporadic chelation or have not

had deferoxamine treatment at all. Each patient

underwent laboratory examinations and clinical

cardiac evaluation with ECG and echocardiography.

Results

Electrocardiography examinations showed cardiac

dysrhythm occurring in two patients and 1st degree

heart block, 2nd degree heart block, and left

ventricular hypertrophy (LVH), each occurring in one

patient. The prevalence of cardiac dysfunction was

8%, with the mean of age was 12.7 (SD 7.7) years,

and the mean of the serum ferritin was 4337.4 (SD

3755.1) ng/mL.

There were eight patients with systolic dysfunc-

tion, with shortening fraction  below 28% and/or ejec-

tion fraction  below 64%. Three patients (5%) had LV

diastolic dysfunction and ten patients (16%) had RV

diastolic dysfunction. From 21 patients, three had one

or more abnormalities, two patients had LV and RV

diastolic dysfunctions, and one had LV systolic and di-

astolic dysfunctions. Based on the operational defini-

tion used in this study, the prevalence of cardiac dys-

function by echocardiography examination was 29%,

the mean age was 12.9 (SD 6.4) years, and the mean

serum ferritin was 4074.6 (SD 2801) ng/mL.

The serum ferritin concentration correlated well

with the cumulative blood volume transfusions

(p=0.001, r=0.408) (Figure 1).

Four out of 62 patients were excluded from the

analysis because they had never used DFO. Patients

were then divided in to two groups. Group A with

regular DFO (11 patients), mean ferritin level was

4163.2 (SD 2904.9) ng/ml. Group B (47 patients) with

irregular DFO, mean ferritin level was 4255 (SD

3240.2) ng/mL There was a difference of ferritin level
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Figure 1.  Correlation between serum ferritin with cumulative blood transfusions
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Cardiac complications are the most common

cause of death in patients with  β-thalassemia ma-

jor. The most serious complications included

arrhythmias, congestive heart failure, and pericardi-

tis.17  The pathophysiology of heart failure is unclear,

although it is believed to be strongly related to the

cardiac iron content and to the cumulative blood

transfusion load. The three most frequent abnormal

findings by ECG examination were left ventricular

hypertrophy, dysrhythmia, and atrioventricular con-

duction delay (first and second degree of heart

block). In this study, we found two dysrhythmia pa-

tients, one 1st degree heart block patient, one 2nd

degree heart block patient, and also one left ven-

tricular hypertrophy (LVH) patient.

The low prevalence of cardiac dysfunction by

ECG examination (8%) in this study might be due to

ECG insensitiveness in detecting cardiac dysfunction

before the onset of clinically apparent disease.13  Other

possibility is that most subjects were in the young age

group (<15 year old) leading to less possibility of car-

diac involvement.

The prevalence of cardiac dysfunction by

echocardiography was 29%, lower than the finding of

Olivieri et al (37%)16; this may be due to the differ-

ence in the mean age of the subjects in this study which

was 11.5 (SD 5.2) years, compared to 23 (SD 5) years

in Olivier’s study.  The limitation of this study was

that outpatients were included, while inpatients that

might have severer symptoms of cardiac dysfunction

were excluded.

between group A and B, but it was insignificant (p=

0.472) (Figure 2). Predictive value and cut off point

of ferritin level in cardiac dysfunction could not be

determined because the area under the ROC curve

was only 53% (p=0.707).

Discussion

The amount of blood transfusion has not been proven

to be an accurate index of iron overload, since iron

turnover and iron absorption are increased and iron

chelating therapy decreases the amount of deposited

iron. The serum ferritin is highly correlated with the

amount of iron deposited in tissue and is considered

as a high sensitivity index.14 In the present study, we

found a good correlation between the amount of blood

transfused and the ferritin level.

The negative correlation between ferritin level

and DFO therapy may be due to a preexisting high

level of ferritin or disproportionate DFO dose since

its initial administration. The serum ferritin level is

also influenced by ferritin release from damaged cells

due to inflammation, infection, liver disorder or ma-

lignancy.2,15 This study was not designed to determine

these influencing factors.

Brittenham GM et al15 concluded that early ad-

ministration of DFO in proportional dose, effectively

reduces the body iron burden and helps protect against

complications and early death in patients with thalas-

semia major.

Figure 2. Correlation between serum ferritin with DFO treatment
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Anemia, as a confounding factor in this study,

could not be totally excluded, but we tried to mini-

mize this factor by performing post transfusion

echocardiography. The occurrence of cardiac dis-

order due to severe and progressive anemia is re-

versible.2

The negative correlation between ferritin

level and cardiac dysfunction might be due to

other causes such as myocarditis, which has a po-

tential role in the development of congestive heart

failure.

We concluded that there was no correlation be-

tween the serum ferritin levels with cardiac dysfunc-

tions. Echocardiography examination was more sen-

sitive than ECG in detecting cardiac dysfunction in

thalassemic patient. Patients with serum ferritin level

above 4000 ng/mL should undergo regular echo-

cardiography examination to detect any possibility

of cardiac dysfunctions.
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