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Abstract 

 
Background and objectives: Thalassemia patients are at risk of iron overload. Those with 

transfusion-dependent thalassemia are more likely to experience cardiac problems because 

repeated blood transfusions cause iron accumulation in the cardiac myocyte. Thus, this study aims 

to determine the relationship between serum ferritin levels and echocardiographic findings in 

transfusion-dependent thalassemia patients. 

 

Methods: This retrospective analytical cross-sectional study was conducted on 131 patients with 

transfusion-dependent thalassemia between 1stDecember 2021 to 1stJuly 2022 at the Center for 

Thalassemia and Congenital Blood Disorder, Slemani, Iraq. The participant’s information, 

including sociodemographic characteristics such as age, gender, body weight, height, hemoglobin 

level, serum ferritin, type and duration of chelation therapy, and echocardiographic findings, were 

collected from the hospital database using a questionnaire. Then, the correlation between serum 

ferritin levels and echocardiographic results was determined. 

 

Results: The mean age of the patients was 21.24 ± 6.28 years, and most of them were males (55.7%), 

from the urban region (71%) and had an average body weight (68.7%). The mean serum ferritin 

level was 1876±1743.63 µg/L. The interpretation of the echocardiography results showed 38 patients 

(29%) had valvular heart diseases. Body mass index has a reverse linear relationship with ejection 

fraction(P=0.038) and a direct relationship with age(P<0.001). However, no significant association 

was found between echocardiographic findings and serum ferritin(P=0.83). 

 

Conclusions: We found valvular heart diseases among the most common heart disorders in the 

patients. Suitable interventions and measures can significantly help manage the condition and reduce 

illness complications. 
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Introduction 

 
In the Middle East and other developing 

countries, β-thalassemia is a common genetic 

blood disorder.1It is characterized by a decrease 

or absence in the synthesis of the β-globin 

chain, which results in ineffective 

erythropoiesis and defective hemoglobin A 

(HbA).1, 2 β-thalassemia major is characterized 

by severe hemolysis and severe anemia, which 

requires repeated blood transfusions, resulting 

in the accumulation of iron in the blood and 

body organs, as well as an increase in serum 

ferritin.3, 4The iron buildup could negatively 

impact the heart's structure and function, 

causing ventricular diastolic and systolic 

dysfunction. Cardiac rhythm disturbances, 

such as slowed electrical conduction, heart 

block, increased susceptibility to atrial 

fibrillation, frequent premature ventricular 

contractions, and sudden death, frequently 

accompany this.5 Cardiac hemosiderosis is 

relevant since it raises mortality and morbidity 

rates and is responsible for more than 60% of 

fatalities in thalassemicpatients.6Iron infiltrates 

transfusion-dependent thalassemia (TDT) 

patients' cardiac myocyte, leading to 

substantial diastolic dysfunction and increased 

wall thickness.7In general, cardiomyopathy 

(CM) begins with iron-mediated 

cardiovascular damage, which results in altered 

excitation-contraction coupling and 

electrophysiology, followed by diastolic 

dysfunction, and finally, dilated biventricular 

CM.8 

Serum ferritin measurement is one technique 

for assessing iron levels in thalassemic 

patients9. It is routinely used with Hb levels to 

determine the need for blood transfusions in 

these cases by suppressing ineffective 

erythropoiesis and its complications with 

keeping Hb levels around 10 g/dL. 

Simultaneously, serum ferritin should not 

exceed 300 ng/mL, and echocardiography 

should be performed periodically to maintain a 

balance between the effect of anemia on the 

heart and the burden of cardiac iron 

overload.10An ideal non-invasive diagnostic 

technique is echocardiography, which assesses 

the heart's systolic function, ejection fraction 

(EF), and left ventricle (LV) chamber 

dimensions and correlates the results with 

serum ferritin and Hblevels.11Thus, this study 

aimed to find the relationship between serum 

ferritin levels and echocardiographic outcomes 

in transfusion-dependent thalassemia patients. 

 

Patients and methods 

This retrospective cross-sectional study was 

conducted on 131 patients with TDT who were 

admitted to the Center for Thalassemia and 

Congenital Blood Disorders, Slemani, Iraq, 

from1stDecember 2021to 1stJuly 

2022.Regarding the inclusion criteria, patients 

aged > 10 years with transfusion-dependent β-

thalassemia were enrolled. In contrast, patients 

with other iron overload causes, such as viral 

hepatitis, acute infection and hepatic failure, 

were excluded from the study. 

The patients’ data (sociodemographic and 

clinical) were obtained from the hospital 

database. In this regard, a validated 

questionnaire was used to collect the 

sociodemographic information of each patient, 

such as age, gender, height, weight at diagnosis, 

residency and body mass index (BMI). At the 

same time, the same questionnaire was used to 

collect each patient's first and last Hb count, 

serum ferritin level, initial ultrasound of the 

abdomen and echocardiographical findings, 

including hypokinesia, systolic and diastolic 

dysfunction, valvular heart disease, myocardial 

texture, dilated chambers, cardiac hypertrophy, 

and ejection Fraction. 

The study protocol was approved by the ethical 

committee of the College of Medicine, 

University of Slemani, while verbal consent 

was taken from the patients or their parents for 

disclosing their information. Finally, the 

collected data were analyzed using Statistical 

Package for Social Science (SPSS, version 22, 
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Chicago, USA). Then, descriptive, chi-square, 

and Pearson correlation tests were used to 

determine the correlations. A p-value of less 

than 0.05 was considered significant. 

Results 

Thesocio-demographic data showed that the 

mean age of the patients was 21.24±6.28 years, 

while their mean age at diagnosis was 

11.11±10.53 years. Most patients (55.7%) were 

males, and 44.3% were females. Most patients 

(71%) were from urban areas, and 29% were 

from rural areas. The patients' mean weight was 

51.66±11.24 kg, and the mean height was 

156.05±9.65 cm. Their mean BMI was 

20.97±3.22 kg/m2.Regarding body weight, 26 

patients (19.8%) were underweight, 90 (68.7%) 

had average weight, and 15 (11.5%) were 

overweight, Table (1). 

 

Table (1): Sociodemographic characteristics 

of the studied participants 
Variable No ( %) 

Gender Male 73 (55.7) 

Female 58 (44.3) 

Residency Urban 93 (71.0) 

Rural 38 (29.0) 

Body weight Underweight 26 (19.8) 

Normalweight 90 (68.7) 

Overweight 15 (11.5) 

Total  131 

(100) 

 
Regarding the clinical characteristics of 

patients, the mean Hb level was 8.26±0.88g/Dl 

(93.1% had a Hb level of ≤7and 6.9% had a Hb 

level of <7), and the mean serum ferritin 

was1876.4±1743.6µg/L. Most patients 

(59.5%) had a ferritin level of ≥1000 µg/L, and 

53 patients (40.5%) had a ferritin level of 

<1000 µg/L. The echocardiography results 

showed that the mean EF of the patients was 

64.56±5.47. 

The interpretation of echocardiography results 

of the patients showed that 61 patients (46.6%) 

hada normal heart condition, 2 patients (1.5%) 

had left ventricular diastolic dysfunction, 38 

patients (29%) had valvular heart diseases 

(mainly tricuspid valve; 20 cases among 38 

cases), 1 patient (0.8 %) has increased heart 

echo texture (mild increase in iron deposit), 4 

patients (3.1%) had dilated chambers(3 cases of 

left atrium dilatation and one case of right-

sided heart dilatation), 1 patient (0.8%) had left 

ventricular hypertrophy, and 24 patients 

(18.2%) had a combination of these diseases. 

Also, the percentage of patients' left ventricular 

ejection fraction (LVEF) was 64.56±5.48;14 

patients (10.7%) had LVEF of less than 60%, 

while 117 had LVEF of more than 60%. The 

results of iron chelation therapy showed that 89 

patients (67.9%) used deferasirox, 2 patients 

(1.5%) deferiprone, 1 patient (0.8%) 

deferoxamine, and 39 patients (28.8%) took a 

combination of these agents. Among the 

patients, 58 (44.3%) underwent splenectomy, 

as shown in Table (2). 
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Table (2): Clinical characteristics of studied participants 

 
Variable No ( %) 

 

Hb (g/dL) < 7 9 (6.9) 

≤ 7 122 (93.1) 

Ferritin (µg/mL) < 1000 53 (40.5) 

≤ 1000 78 (59.5) 

Echocardiography result Normal heart condition 61 (46.6) 

Diastolic dysfunction 2 (1.5) 

Valvular heart disease 38 (29.0) 

Increased myocardial 

texture 

1 (0.8) 

Dilated chamber 4 (3.1) 

Cardiac hypertrophy 1 (0.8) 

Combined abnormalities 24 (18.2) 

Left ventricular ejection fraction% < 60 14 (10.7) 

60≤ 117 (89.3) 

Iron chelating agents Deferasirox 89 (67.9) 

Deferiprone 2 (1.5) 

Deferoxamine 1 (0.8) 

Combined agents 39 (28.8) 

Splenectomy Yes 58 (44.3) 

No 73 (55.7) 

Total  131 (100) 
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The relationship between BMI, serum ferritin, 

EF%, and age was done with Pearson's 

statistical test. The results showed that BMI had 

a reverse linear relationship with EF% (r=-

0.182 and P=0.038), and it was directly related 

to age (r=0.538 and P<0.001), while it had no 

ties with serum ferritin. On the other hand, an 

inverse relationship of EF% with age (r=-0.261 

and P=0.003) was found with no relation to 

serum ferritin. Also, there was no association 

between serum ferritin and any other variables, 

as shown in Table (3). 

 
Table (3): Relationship between BMI, EF%, serum ferritin, and age of studied participants. 

Parameter BMI EF% Serum Ferritin Age 

BMI Pearson correlation 1 -0.182* -0.067 0.538** 

Sig. (2-tailed)  0.038 0.445 0.000 

EF% Pearson correlation -0.182* 1 0.108 -0.261** 

Sig. (2-tailed) 0.038  0.221 0.003 

Serum Ferritin Pearson correlation -0.067 0.108 1 -0.092 

Sig. (2-tailed) 0.445 0.221  0.294 

Age Pearson correlation 0.538** -0.261** -0.092 1 

Sig. (2-tailed) 0.000 0.003 0.294  

*: Correlation is significant at the 0.05 level (2-tailed) 

**: Correlation is significant at the 0.01 level (2-tailed) 

BMI: Body Mass Index, EF: Ejection Fraction 

 

 

In comparing echocardiographic findings 

between two groups of patients with serum 

ferritin levels (Group A: ≥1000 and group B: 

<1000 µg/L), 39 patientsin group A and 22 in 

group B had normal cardiac status. At the same 

time, 1 patient from each group had diastolic 

dysfunction. Moreover, 20 patients in group A 

and 18 in group B had valvular heart diseases, 

2 patients from each group had dilated 

chambers, and 1 patient in group A had cardiac 

hypertrophy. Furthermore, 14 patients in group 

A and 10 in group B had other heart problems, 

with no significant differences between the two 

groups (P=0.83), as shown in Table (4).   
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Table (4): Comparison of echocardiographic findings between two groups of patients with various 

serum ferritin levels. 

 

p value 

Total Serum ferritin (µg/L) Echo findings 

<1000 ≥1000 

Number, % 

0.83 61 22 

(63.9) 

39 

(36.1) 

Normal 

2.0 1 (50.0) 1 (50.0) Diastolic dysfunction 

38 18 

(47.4) 

20 

(52.6) 

Valvular heart disease 

1.0 0 (0.0) 1 

(100.0) 

Increased myocardial texture 

4.0 2 (50.0) 2 (50.0) Dilated chamber 

1.0 0 (0.0) 1 

(100.0) 

Cardiac hypertrophy 

24 10 

(58.3) 

14 

(41.7) 

Others 

 
 

Discussion 

 
One of the main survival factors of thalassemia 

patients is good heart function. Thalassemic 

patients can live a long life if they do not have 

heart problems,12 and the increase in iron 

overload is the leading cause of death in these 

patients.13 

The mean age of patients in this study was 21 

years which is less than that found by Heris et 

al. 14, but it is higher than that found by Ahmed 

et al.15. The results of various studies have 

shown that the gender of the studied patients 

was male, which is consistent with the results 

of the present study.16, 17Regarding the patients’ 

age at disease diagnosis, an earlier age was 

found in this study than in other studies.18, 

19Most patients had average weight and BMI, 

and only 11% were overweight. In contrast, 

Lidoriki et al. found most patients had average 

weight and BMI, and the frequency of 

overweight patients was higher than in this 

study.20Also,Ghandi et al.21 mentioned that 

most patients had higher BMI than the present 

study. 

Due to the deficiency of equipment and 

medicine during several periods of war and 

unrest, thalassemia was neglected in Iraq,22 

considering that the organs of the human body 

damage them. Also, based on the different 

results of the mentioned studies, we need to 

conduct more studies on the effect of these 

factors to prevent various complications, 

including functional and structural heart 

disorders. 

The role of serum ferritin as a risk factor for 

cardiovascular diseases is getting more 

attention every day.23 The mean serum ferritin 
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in the present study was 1876±1743.63 µg/L.In 

the survey conducted by Yuksel et al.24,the 

mean serum ferritin was higher than in the 

present study, but in terms of the frequency of 

patients with ferritin <1000 and ≥1000, their 

findings were consistent with this study. Our 

mean of serum ferritin was higher than that 

found by Klip et al.25 

The mean Hb of patients in the current study 

was higher than that found by Wongtong et 

al.26. At the same time; it was lower than that 

observed by Derchi et al.27. The mean EF% in 

the present study was 64.56±5.47, which was 

lower than that shown by Digra et al.28and 

Abtahi et al.29Valvular heart disease was the 

most common heart disorder in this study based 

on echocardiography findings. However, 60 

patients did not have heart problems. 

Furthermore, the frequency of cardiac 

conditions in other studies was different. In this 

regard, Khalilian et al.30 found LVSD as the 

most common disorder. In contrast, Chen et 

al.31found subclinical systolic dysfunction, and 

Deraz et al.32seen end-systolic diameter and LV 

end-diastolic diameter as the most common 

disorders. 

Regarding heart function, most patients had 

normal heart function (LVEF of ≥60%), which 

is consistent with the findings of other 

studies.33, 34The result of iron chelation showed 

that most patients used deferasirox, and 28% of 

patients used combined agents. At the same 

time, Olivieri et al.35also reported higher usage 

of deferasirox. In the study of Sanpakit et al.36 

60% of patients underwent splenectomy, which 

is consistent with the findings of this study. 

Our study showed a negative correlation 

between BMI and EF% and a direct correlation 

between BMI and age. These results align with 

previous studies37, 38that reported a direct 

relationship between EF% and age, while 

Mohammed et al.39 found an inverse 

correlation. In this study, EF%, serum ferritin, 

Hb and echocardiographic findings did not 

show a significant relationship to gender. Also, 

no meaningful relationship was observed 

between echocardiography findings and serum 

ferritin, while Helmi et al.40 reported a 

controversial result. 

Conclusions 

Valvular heart diseases were among our studied 

patients' most common heart disorders. 

Consequently, timely interventions and 

measures can help a lot in the disease 

management process and reduce the 

complications of the disease. 
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