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Abstract  
Objective  
Cardiac dysfunction is a major cause of death in patients with beta thalassemia. In these 

patients, repeated blood transfusion, ineffective erythropoiesis and increased gastrointestinal 

iron absorption lead to iron overload in the body and this induced heart failure. Left 

ventricular ejection fraction was measured in major beta thalassemia (β-Th) patients to detect 

the relation of serum ferritin level and left ventricular systolic function. 

Materials and Methods  
The present prospective study evaluated 75 patients with β-thalassemia (39 female, 36 male) 

aged one to 44 years old. They were treated with desferal 5 days a week for at least six 

months.  For this study they treated by desferal 7 days a week.  Left ventricular ejection 

fraction and serum ferritin were measured before and after intervention, and they were 

compared for the best treatment.    

Results 
The mean ejection fraction was 60.45% and 62.9% before and after aggressive therapy, 

which difference was significant. Serum ferritin level also was reduced after intervention. 

Difference between mean ferritin before and after intervention was 49.984. Serum ferritin 

showed negative correlation with left ventricular function.  

Conclusion 
Lower serum ferritin concentration with aggressive therapy was associated with better left 

ventricular function. 
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Introduction 
Major thalassemia will remain to be the one of the major health problem for at least the next 

few decades, particularly in developing countries (1). Thalassemias are a group of genetic 

disorders caused by unbalanced synthesis of alpha and non-alpha chains of globins due to 

impaired globin genes. Clinical characteristics of the major thalassemia are ineffective 

erythropoiesis and hemolytic anemia with microcytic hypochromic erythrocytes. Deposition 

of iron in heart myocytes causes severe disruption of their normal sarcomere structure, 

leading to a substantial loss of myofibrils, z-bands, and intercalated discs. Ultrastructural 

examination of myocytes of these patients revealed the presence of disrupted myocytes 

showing loss of myofibers, dense nuclei, and a variable number of pleomorphic electron 

dense cytoplasmic granules (2). Therefore cardiac disorders related to ventricular failure are 

the most frequent causes of death in this syndrome (4, 5, 6, 7).  

 At present, a common method to detect heart failure in these patients is measurement of the 

left ventricular ejection fraction (LVEF) through M-mode echocardiography (3). 

 

Materials and Methods  
This prospective study evaluated 75 major β-thalassemia patients (39 female,36 male) with a 

mean age of 29.12 years (1-44y).  They followed in the outpatient service of thalassemia unit 

of Shahid Sadoughi hospital.  Known beta thalassemia major patients with at least 10 units of 

blood transfusion, irrespective of their age and sex were included in this study. Patients who 

had blood transfusion less than 10 units were excluded. The patients were treated usually 

with despheral 5days a week.  In aggressive therapy they received despheral 7 days a week 

for sixmonths.  Serum ferritin was evaluated before and after aggressive therapy. M-mode 

echocardiography also was done to evaluate left ventricular function by ejection fraction 

before and after intervention. Echocardiography was performed by a pediatric cardiologist. 

Ejection fraction was estimated from the parasternal long-axis M-mode measurement 

according to Serum ferritin and ejection fraction were compared before and after aggressive 

therapy.  Inaddition, the relation between systolic function changes, age (patients<10 and >10 

years old) and sex were   evaluated. None of the patients were excluded in this stage. All 

statistical analyzes were performed in SPSS statistical program (version 16 for windows) and 

T-test exact test was used.  

    

Results 
Mean of the ejection fraction was 62.9% after six months aggressive therapy, which was 

60.45% before intervention. Difference between mean ferritin was 49.984 () before and after 

aggressive therapy. Both changes were significantly different (Pvalue#0.00 and Pvalue=0.001 

respectively).  Serum ferritin showed negative correlation with left ventricular ejection 

fraction .The patients with the highest serum ferritin had the lowest ejection fraction and left 

ventricular function. Mean changes of systolic function in male and female were 1.83, 2.46. 

However no significant difference was found (Pvalue=0.681) between them. Mean changes 

of systolic function in patients younger than 10 years old were 2.43 and in patients older 

than10 years old were 1.89 (Pvalue=0.725), but no significant difference was found. Mean 

ferritin before intervention in women was higher, and it was reduced after aggressive therapy. 

Sixty nine point four percent of male and 69.2% of female used deferoxamine regularly and 

30.6% of male and 30.9% of female used it irregularly, but no significant difference was 

found.  
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Discussion 
Major beta thalassemia is a genetic disorder in which there is a progressive iron overload in 

various organs, leading to death in early adulthood. This iron overload occurs as a result of 

increased intestinal absorption and frequent blood transfusion needed in these patients
 
(8). 

Cardiac muscle is one of the organs affected by iron overload. Cardiac biopsies revealed the 

presence of disrupted myocytes showing loss of myofibers, dense nuclei, and a variable 

number of pleomorphic electron dense (9). Left ventricular involvement was reported.  

Necropsy studies showed that both ventricles are equally affected with hypertrophy and 

myocyte disruption (10). The results obtained from this study revealed that treatment with 

depheral from 5 to 7 days increased left ventricular ejection fraction (60.45% to 62.9%). 

Previous studies documented the relation between left ventricular function and iron chelation. 

In 1998 Mariotti et al performed a study to evaluate the impact of therapy on subclinical 

cardiac dysfunction in phlebotomized ex-thalassemia major patients. They found that with 

complete phlebotomy program; indices of contracture and diastolic function were normal 

(11). Moreover, Anderson et al confirmed that siderotic heart failure is often reversible with 

intravenous iron chelation with desferioxamine (12). Although Yapark et al in 1998 and 

Ashena et al. in 2007 did not find any statistically significant relationship between serum 

ferritin concentration and systolic and diastolic indices (3,13). Telfer et al monitored liver 

function and serum ferritin level to predict the complications of iron overload in thalassemia 

patients. They demonstrated that the clinical end point of death or cardiac failure was 

significantly associated with increasing iron load (14). 

Waldes-Cruz et al demonstrated abnormalities of left ventricular systolic and diastolic 

function even in asymptomatic children with β thalassaemia, using computer assisted echo 

studies (15). Borow et al reported an abnormal left ventricular end systolic 

pressure/dimension relation in asymptomatic young adults with β thalassaemia, showing 

normal indices of global systolic performance (16). Others have reported early cardiac 

dysfunction in asymptomatic β thalassaemic patients with chronic iron overload, using stress 

radionuclide angiography. The stress induced alterations of left ventricular systolic 

performance showed a correlation with the total amount of blood transfusion in these 

patients. Even in patients with few blood units transfusion, an abnormal response of the left 

ventricular ejection fraction to exercise was found, while the hemoglobin concentration was 

not predictive of left ventricular performance (17). Moreover, in asymptomatic patients with 

β thalassaemia submitted to an aggressive iron chelation regimen, a decrease in serum ferritin 

was associated with an increase in the left ventricular ejection fraction during stress test (18).  

In our study, we found a weak but significant correlation between left ventricular ejection 

fraction and serum ferritin concentration. Patients with a higher ferritin level had a lower 

ejection fraction than patients with a lower ferritin concentration. 

In 1994 Olivieri etal Found that the cardiovascular prognosis in thalassaemic patients was 

excellent if serum ferritin concentrations were maintained below 2500 ng/ml (26). This value 

has been considered a “safe” concentration (19). Our study also demonstrated the importance 

of a low ferritin level for the preservation of left ventricular function. The higher mean age of 

our patients confirmed a significant improvement of the treatment and lower ferritin 

concentration in this population. We suggest that a serum ferritin value of less than 1000 

ng/ml should be considered the ideal goal of any therapeutic schedule. The value of early 

starting this therapeutic approach and maintaining good compliance has been documented 

before (19, 20). 

This study showed negative relation between left ventricular function and serum ferritin, 

which suggested to try to decrease serum ferritin by aggressive therapy.   
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