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ABSTRACT 

Objective: Thalassemia is a genetic disorder of globin chain production in which there is an imbalance between alpha globin and beta globin chain 
production. Thalassemia patients require frequent blood transfusions to maintain adequate tissue oxygenation, which can cause a state of iron 
overload. NT pro BNP is a sensitive biomarker to detect cardiac iron overload. Our objective of this study was to estimate the level of NTproBNP in 
beta-thalassemia patients and to find out the correlation of NT pro BNP with serum ferritin levels and the number of blood transfusions. 

Methods: 50 thalassemic patients aged below 18 y with no known cardiac comorbidities were enrolled in this cross-sectional study. The correlation 
between the levels of NT-pro BNP with serum ferritin and number of blood transfusions and chelation therapy was measured. 

Results: This study demonstrated that the levels of NT Pro BNP were elevated in thalassemia patients with a positive correlation with serum 
ferritin values and the number of blood transfusions which the patients received. 

Conclusion: This Study also concluded that NT Pro BNP can be used as a biochemical marker used to detect early stages of cardiac failure and also 
to identify patients going for heart failure, especially in resource-limited settings. 
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INTRODUCTION 

Thalassemia is a genetic disorder of globin chain production in 
which there is an imbalance between alpha globin and beta globin 
chain production [1]. Thalassemia is a considerable health problem 
in India. There are studies which show the overall prevalence of β-
thalassemia, the most common form of thalassemia account to 3–4 
% with an average of about 8,000 to 10,000 new births with major 
disease each year [2, 3]. Patients with this disease have repeated 
episodes of hemolysis due to the abnormal hemoglobin chain. Due to 
ongoing hemolysis, β-thalassemia patients require frequent and 
regular blood transfusions to maintain adequate tissue oxygenation 
and thus give rise to an increased risk of iron overload [4].  

Iron overload attributes to most of the complications of the disease 
with heart, liver and various endocrine glands are being the most 
commonly affected organs. Clinically they may not be evident 
initially and hence, investigations are required for early detection 
and should be done in all thalassemia children from time to time and 
treat them appropriately. 

The most serious and frequent fatal consequence of iron overload in 
thalassaemia major is cardiac failure or dysrhythmia due to iron 
deposition in the myocardium and conduction system. This is well 
recognized and documented in the literature for transfusion 
dependant thalassaemia (Aldouri, et al. 1990, Davis and Porter 
2000) [5, 6]. Cardiac complications leads to 70% of deaths in beta-
thalassemia. Excess iron gets deposited in the heart especially in 
ventricular walls and the conduction system. 

Iron overload cardiomyopathy is characterized by early diastolic 
dysfunction, which precedes systolic dysfunction. The early 
diagnosis of myocardial involvement is crucial for a proper 
adjustment of therapeutic decisions in a timely manner [7]. Imaging 
techniques such as doppler echocardiography are useful in revealing 
the progressively failing myocardial contractility but are unable to 
identify the “preclinical” state of diastolic dysfunction on an 
individual basis. 

It has been shown recently that amino-terminal pro-B-type 
natriuretic peptide (NT PRO BNP) may be used as an early index of 
diastolic left ventricular dysfunction in patients with thalassemia 
major [8]. Indeed, NT PRO BNP was found to be increased in a group 
of 52 patients with thalassemia major with preserved left 
ventricular systolic function, compared with normal controls, and 
that increase was evident before the conventional Doppler indices of 
diastolic left ventricular function became abnormal [8]. In 
comparison with B-type natriuretic peptide, NT PRO BNP circulates 
at higher concentrations and has a longer half-life, properties that 
might confer improved accuracy for detection of early left 
ventricular diastolic dysfunction [9]. 

Serum ferritin level, which is widely used in the evaluation of 
thalassemia patient's iron load status, is not a reliable indicator of 
cardiac iron [10]. Cardiac magnetic resonance imaging T2-star (MRI 
T2) is an easy and highly reproducible measurement technique which 
correlates better with cardiac iron concentration [11]. However, it is 
relatively expensive and it is not widely available in developing 
countries. Doppler echocardiography and tissue Doppler imaging can 
detect early cardiac dysfunction, but their clinical use is limited due to 
high operator dependence and poor correlation with cardiac iron [12]. 

Brain natriuretic peptide (BNP) and amino-terminal pro-BNP (NT-
proBNP) are released after increased cardiac stress and volume 
overload. The increase of NT-proBNP is detected early in the course 
of the disease and is a reliable indicator for the early detection of 
cardiac hemosiderosis in adult β-thalassemia patients. Elevated NT-
proBNP levels in thalassemia patients were associated with cardiac 
iron deposition. 

In our study, we aim to estimate NT pro BNP level and its correlation 
to serum ferritin levels and the number of blood transfusions. 

MATERIALS AND METHODS 

Source of data: Thalassemia patients registered in the department of 
Paediatrics. 
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Study design: cross-sectional study 

After obtaining approval and clearance from the institutional ethics 
committee, the children fulfilling the inclusion criteria were enrolled 
for the study. A detailed history, along with the necessary 
demographic details was collected from the patients. Clinical 
evaluation and detailed history of patients to look for signs of 
cardiac failure was done. Patients having known cardiac disease by 
2D Echocardiogram were excluded from the study. Hemoglobin, 
serum ferritin values, NT PRO BNP values were measured prior to 
transfusion. To avoid the diurnal variations of NT PRO BNP, all the 
samples were collected at the same time (10:00 to 11:00 a. m.). In 
those patients in whom NT PRO BNP was elevated, duration of 
illness number of transfusions given was noted. The correlation 
between the level of NT-pro BNP, serum ferritin levels and number 
of blood transfusions was measured. 

Inclusion criteria 

1. Age below 18 y 

2. Thalassemia patients who have received blood transfusion 

3. No signs of heart failure 

Exclusion Criteria:  

1. Known Cardiac dysfunction 

2. Structural heart diseases 

3. Patients with renal or hepatic dysfunction 

Statistical methods 

The Statistical analysis was performed by STATA 11.2 (College 
Station TX USA). Data was entered in the excel spreadsheet. Student-
independent sample t-test was used to find the significance of 
difference between the NT PRO BNP with serum ferritin levels. 
Pearson Correlation coefficient was used to find the relationship 
between number of blood transfusions with NT PRO BNP and its 
expressed correlation coefficient r with a scatter plot. P<0.05 was 
considered as statistically significant association. 

RESULTS 

A total of 50 children were included in the present study after calculating 
the sample size. Among them 58% were females and 42% of the study 
subjects were male. In this study the number of blood transfusions per 
year varied between 2 per year to more than 12 per year, mean number 
of transfusion being 9.98 per year with a standard deviation of 2.98. The 
mean pretransfusion hemoglobin was 7.31 mg/dl with a standard 
deviation of 1.31 while the post-transfusion hemoglobin was 9.94 mg/dl 
with a standard deviation of 1.28 (p value<0.001). 

In our study population, 54% (27 cases) had serum ferritin value 
of>/=2000 µg/l while 46% had<2000 µg/l. The mean value of NT 
PRO BNP in our study population was 154.96 pg/dl, with a minimum 
value of 32 pg/dl, maximum value of 339pg/dl and the standard 
deviation was 89.72 pg/dl. 

The mean value of NT PRO BNP was 219.82 pg/dl in patients whose 
serum ferritin value was>2000 µg/l with a standard deviation of 
63.83 while in those patients whose serum ferritin was<2000 µg/l. 
The mean value of NT pro BNP was 78.82pg/dl. This shows a 
significant correlation between NT pro BNP and serum ferritin 
values with p value of<0.001. 

In our study it was shown that the value of NT pro BNP increases 
with the number of blood transfusions and also with duration of 
chelation. It was also proven in our study that the value of NT pro 
BNP increases with age of the patients and is more elevated in the 
2nd decade of life. The mean value of NT pro BNP was elevated in 
splenectomised patients compared to non splenectomised patients 
and the p value being<0.001. 

DISCUSSION 

Beta-thalassaemia is a genetic disease with different clinical aspects, 
which can lead to heart failure with a multifactorial mechanism. 
Cardiac complications are the main cause of mortality and one of the 

most significant causes of morbidity in patients with beta-
thalassemia. 

Natriuretic peptides are gaining increased recognition as diagnostic 
markers in heart failure. Brain natriuretic peptide (BNP) and its 
amino-terminal portion NT PRO BNP, which may have advantages 
because of its greater stability has proved especially promising. Over 
the last years, growing interest has been reported for biomarkers 
that may help in the diagnosis, staging and prognosis of heart 
disease at an early stage, in patients with beta-thalassemia [13]. 

In thalassemia patients, the level of serum ferritin is elevated due to 
iron overload secondary to repeated episodes of blood transfusions. 
In our study, 54% (27 cases) had serum ferritin value of>2000 μg/l 
while 46% had<2000 μg/l. Hahalis et al. in a prospective 12 y study 
of 36 β-ΤΜ patients, showed that median ferritin concentrations of 
≥2800 ng/mg and resting left ventricular ejection fraction<60% 
were independent factors of cardiac mortality [14]. Olivieri et al. 
showed that patients with thalassemia major and frequent blood 
transfusions without cardiac disease had a very good prognosis for 
survival, if ferritin levels were <2500 μg/l with iron chelation 
treatment [15]. 

NT PRO BNP levels and thalassemia 

BNP and/or NT PRO BNP plasma levels are mainly used in the 
diagnosis of heart failure. Plasma concentrations of BNP<35 pg/ml 
and/or NT-proBNP<125 pg/ml make Heart Failure diagnosis 
unlikely [16]. 

However, there are several other conditions that may lead to high 
BNP/NT-pro-BNP levels either cardiac such as acute coronary 
syndromes, pulmonary embolism, tachyarrhythmias, cardioversion 
or non-cardiac such as renal failure, liver failure, ischeamic stroke, 
subarrachnoid hemorrhage and anaemia [17]. In conclusion, 
although natriuretic peptides have a cornerstone position in the 
diagnosis of Heart Failure, there are supportive studies of their use 
in the field of thalassaemia, their diagnostic and prognostic role in 
the latter group of patients. 

In our study, it was shown that NT PRO BNP levels were elevated in 
thalassemia patients; mean NT PRO BNP value in our study 
population was 154.96 pg/dl with the minimum value of 32 pg/dl 
and maximum value being 339 pg/dl and the standard deviation was 
89.72 pg/dl. It can be used as a strong predictor for detection of 
early diastolic dysfunction, especially in resource-limited settings. 

NT PRO BNP and serum ferritin levels 

In our study, a positive correlation was found between NT PRO BNP 
levels and mean serum ferritin levels with a p value of<0.001. 

Balkan c et al., in a cross-sectional study concluded that NT PRO BNP 
secretion begins in the early phase of the disease before the increase 
in diastolic pressure becomes overt and there was a strong 
correlation between the plasma NT PRO BNP levels and iron 
overload p value<0.01 [18]. 

Noori et al., in their study found that there was a strong correlation 
between plasma NT PRO BNP and iron overload. An increased level 
of ferritin and NT PRO BNP can be used as a marker for the 
intensification of iron chelation therapy, which reverses iron-
induced cardiomyopathy [19]. 

In study done by Alizadeh et al. who recruited 50 patients with 
thalassemia in a cross-sectional study, where the BNP level was 
correlated with the diastolic dysfunction. There was no statistical 
significance between the BNP level in all groups. There was also no 
statistical significance between BNP level and serum ferritin and 
type of iron chelators used [20]. This was in contrast to our study 
where a statistical significance between BNP level and serum ferritin 
levels were found. 

Correlation of NT PRO BNP with age and number of blood 
transfusions 

In our study it was also proven study that the value of NT PRO BNP 
increases with age of the patients and is more elevated in the 2nd 
decade of life. This is in accordance with the study conducted by 
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Kremastinos which showed that an increase of NT pro BNP levels in 
patients with beta-thalassemia major was related to age and 
diastolic dysfunction (E/E' ratio>15) and the highest decade in the 
study [17]. Similar study done by Raymond I et al. concluded that 
the plasma concentration of NT-proBNP almost doubled per age 
decade in the present study, regardless of sex or normality status 
and this was in lieu with our study findings [21]. In the study done 
by Noori et al. titled Diagnostic Value of NT-pro BNP Biomarker and 
Echocardiography in Cardiac Involvements in Beta-thalassemia 

Patients confirmed that NT-pro BNP increases in thalassemia 
patients and is related to age and LV diastolic dysfunction [19]. 

Our study showed a positive correlation between value of NT pro 
BNP and the number of blood transfusions, with higher NT pro-BNP 
values upon an increase in the number of transfusion among study 
subjects. However Mehrzad V et al. in their study did not find any 
correlation between NT-proBNP levels and the number of 
transfusion sessions or total amount transfused in the year prior to 
study entry (p=0.383 and p=0.243, respectively) [22]. 

 

 

Fig. 1: Box diagram showing correlation of NT BNP with serum ferritin 

 

 

Fig. 2: Correlation of NT BNP with number of blood transfusion 

 

CONCLUSION 

In thalasseima, due to repeated amount of blood transfusions, iron 
overload is bound to occur and as a result cardiomyopathy is a well-
known complication of thalassemia. In response to this, cardiac 
myocytes secrete BNP which can be used as an early marker for 
estimating the cardiac dysfunction. As the amount of blood 
transfusions increases, the ferritin values and BNP values also 
increases. 

In conclusion, the findings of this study have demonstrated that the 
level of NT Pro BNP is elevated in thalassemia patients. It shows a 
positive correlation with serum ferritin values; as the ferritin value 
increase NT PRO BNP value also increases. NT PRO BNP was also 
found to be increased with increasing age of the patients and the 

value of NT PRO BNP was also found to have a positive correlation 
with the number of blood transfusions which the patients received. 

Studies have proved that NT PRO BNP is a biochemical marker used 
to detect early stages of cardiac failure and this can be used for early 
identification of patients going for cardiac failure in resource-limited 
settings where Echocardiography and cardiac MRI are not available. 
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