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ABSTRACT 

Background: Thalassemia major (TM) is a hereditary disease with synthesis defects in beta chains of haemoglobin. 

Thalassemia major causes red blood cell destruction, leading to anemic symptoms and need for regular blood 

transfusions. Ferritin which is a diagnostic marker of iron overload in thalassemia patients increases due to inadequate 

erythropoiesis, iron overload, transfusion, and increased GI absorption. High serum ferritin levels increase the risk of 

myocardial infarction in thalassemic patients. Myocardial infarct can be diagnosed by the cardiac biomarker cardiac 

troponin I (cTnI).  

Aims and Objectives: Role of cardiac troponin I in early detection of cardiac injury (microinfarcts) in thalassemic 

children and to correlate serum ferritin and cardiac troponin I in thalassemic children.  

Material and Methods: Study was conducted between January 2015 – December 2016 in a total of 100 subjects (50 

cases – Group I and 50 controls- Group II).  

Results: Mean age of group I patients was 9.98±3.59 and in group II, it was 9.71±3.61 years.  A total of 74% male and 

26% were females. Mean height was 122.08±14.28 cm and 132.36±21.10 in group I and II respectively. Mean weight 

was 21.23±7.12 and 28.2±8.24 in group I and II respectively. Mean body surface area of group I cases was 0.84±0.18 

and 1.01±0.22 in group II. In study group, a total of 8 cases were found to be positive and none in control group (p 

<0.01). No patient in the present study was found to be HIV positive or HBsAg reactive. 15 (30%) cases in group I 

were found to be HCV reactive and none in group II. Investigations such as SGOT, SGPT, S. protein and alkaline 

phosphatase were found to be statistically significant between both the groups.  Maximum number of patients i.e. 

27(54%) received 16-20 blood transfusions yearly. Mean blood transfusion was 18.76±3.00. Mean blood urea in group 

I patients was 24.04±5.86 and 27.1±8.88 in group II. Mean serum creatinine in group I was 0.63±0.70 and 0.46±0.10 in 

group II.  Negative insignificant relationship between serum ferritin and troponin-I was found. Conclusion: The result 

of our study concluded that in microinfarct, troponin increases independent of ferritin; therefore, it can be used for early 

detection of cardiac injury in TM patients. 

Keywords: Serum Ferritin, Troponin-I, Cardiac injury, Thalassemia major. 
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INTRODUCTION 

Thalassemia major (TM) is a hereditary disease 

with synthesis defects in beta chains of 

haemoglobin. Thalassemia major causes red 

blood cell destruction, leading to anemic 

symptoms and need for regular blood 

transfusions. Hemolysis and regular blood 

transfusions can lead to iron overload in the 

liver, endocrine organs and myocardium. Iron 

overload can be evaluated easily and verified by 

measuring serum ferritin levels. Cardiac 

involvement is the most important and prevalent 

complication of Beta-thalassemia.
1-5

  

Ferritin which is a diagnostic marker of 

iron overload in thalassemia patients
8
 increases 

due to inadequate erythropoiesis, iron overload, 

transfusion, and increased GI absorption. High 

serum ferritin levels increase the risk of 

myocardial infarction in thalassemic patients. 

Myocardial infarct can be diagnosed by the 

cardiac biomarker cardiac troponin I (cTnI).
6-8 

 Myocardial siderosis is known as the 

major cause of death in TM patients since it can 

lead to iron overload cardiomyopathy which 

occurs due to ineffective erythropoiesis, chronic 

anemia and hypoxia. Consequently, these 

patients are more susceptible to ischemia. 

Troponin is released during cell damage and due 

to the loss of myocyte contraction force. 

Irreversible cardiomyocyte damage causes a 

release of intact cTnI and its degradation 

products due to metabolic inhibition of 

cardiomyocytes.
9
   

Various direct and indirect methods of 

iron assessment, including serum ferritin level, 

echocardiogram, nontransferrin bound iron, 

cardiac magnetic resonance T2, heart rate 

variability, and liver biopsy and myocardial 

biopsy, have been proposed for early detection of 

cardiac iron overload in TM patients. However, 

controversial evidence and limitations of their 

use in clinical practice exist.  

At present, although bone marrow 

transplantation has been shown to effectively 

cure some selected patients, the cornerstone of 

treatment in thalassemia major is still with blood 

transfusion and iron chelation therapy. The 

effectiveness of iron chelation has markedly 

improved since the introduction of oral chelators, 

such as deferiprone
10

 and deferasirox,
11

 resulting 

in prolonged and increased quality of life. Iron 

overload cardiomyopathy could be reversible 

only if early intensive chelation has been 

initiated.
12,13

 

Once thalassemia major patients 

develop clinical symptom such as heart failure or 

arrhythmia, the prognosis usually becomes poor 

and death occurs thereafter in spite of intensive 

chelation.
14

 These findings indicate the 

importance of early detection of cardiac iron 

accumulation prior to the development of cardiac 

dysfunction, and that the intensive chelation can 

be given promptly to those patients who are at 

risk. 

In this study, we aimed to evaluate 

Troponin-I for early detection of cardiac injury 

in thalassemic patients and its interrelationship 

with serum ferritin. 
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MATERIAL AND METHODS 

This prospective observational study was 

conducted in the thalassemia unit of Department 

of Pediatrics, Pt. B.D. Sharma PGIMS, Rohtak. 

A total of 100 subjects (50 cases i.e. Group I and 

50 controls – Group II) were included with age 2 

years to 14 years old and  Transfusion burden 

>12/year blood units. Ethical approval was 

obtained from the institutional ethical committee 

and parental consent was also taken. All the 

children were examined and those who were 

suffering from infectious diseases, known heart 

disease, iron deficiency anemia, kidney disease, 

diabetes, fever, and systemic diseases were 

excluded. Before breakfast, 5ml blood was 

drawn from these children in red capped 

vaccutainer for serum ferritin and serum troponin 

I and 2 ml in purple capped vaccutainer for 

complete haemogram. After collecting the 

samples, serum was separated for evaluation of 

ferritin and troponin I.  

Serum levels of ferritin and troponin-I were 

evaluated using chemiluminiscence technology. 

Chemiluminiscence is light produced by 

chemical reaction. The chemiluminiscent 

substance is excited by the oxidation and 

catalysis forming intermediates. When the 

excited intermediates return back to their stable 

ground state, a photon is released, which is 

detected by the luminescent signal instrument. 

Luminescent reactions are measured in relative 

light units (RLU) that are typically proportionate 

to the amount of analyte present in a simple.  

Normal range of serum ferritin was 18–

323 ng/ml and troponin I was 0 to 1.5 ng/ml.  

STATISTICAL ANALYSIS 

Data was collected and analysed by using Chi-

square test and student t-test. Pearson's 

Correlation of Coefficient was used for 

correlating various parameters with each other. 

RESULTS 

Mean age of group I patients was 9.98±3.59 and 

in group II, it was 9.71±3.61 years (p >0.05). A 

total of 74% male and 26% were females (p 

>0.05). Socio economic status of all the patients 

enrolled in the study by using Kuppuswamy 

Scale showed that maximum number of patients 

belonged to upper lower class i.e. 70% in group I 

and 66% in group II. Only 4(8%) patients in 

group I and 5(10%) in group B belonged to 

lower class (p >0.05). Anthropometric 

parameters of patients of both the groups showed 

mean height 122.08±14.28 cm and 132.36±21.10 

in group I and II respectively with statistically 

significant difference (p <0.01). Similarly mean 

weight was 21.23±7.12 and 28.2±8.24 in group I 

and II respectively with significant difference 

(p<0.001). Mean body surface area of group I 

cases was 0.84±0.18 and 1.01±0.22 in group II. 

Body surface area of study population also 

showed significant difference (p <0.001).  

Various laboratory investigations such 

as Hb, Serum ferritin and Troponin-I were found 

to be statistically significant between both the 

groups except TLC which was insignificant 

(p>0.05). In study group, a total of 8 cases were 

found to be positive and none in control group (p 

<0.01). No patient in the present study was found 

to be HIV positive or HBsAg reactive. 15 (30%) 

cases in group I were found to be HCV reactive 
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and none in group II. Liver & Renal function 

tests of children of both the groups are shown in 

Table I and II. 

Table I 

Liver function tests  

Investigatio

ns 

Group I 

(n=50) 

n(%) 

Group II 

(n=50) 

n(%) 

Statistic

al 

analysis 

SGOT 

(IU/L) 

81.14±63.1

2 

31.84±6.

04 

<0.001 

SGPT 

(IU/L) 

95.82±66.0

7 

22.96±9.

52 

<0.001 

S. bilirubin 

(mg/dl) 

0.58±0.166 0.36±0.1

5 

<0.001 

Alkaline 

phosphatas

e (IU/L) 

190.34±70.

26 

47.26±9.

02 

<0.001 

 

Table II 

Renal function tests 

Investigatio

ns 

Group I 

(n=50) 

n(%) 

Group II 

(n=50) 

n(%) 

Statistic

al 

analysis 

Blood urea 

(mg/dl) 

24.04±5.8

6 

27.1±8.8

8 

<0.05 

S. creatinine 

(mg/dl) 

0.63±0.70 0.46±0.1

0 

0.09 

 

Findings of serum ferritin and troponin-I in 

group I were correlated by using Pearson's 

Correlation of Coefficient (r value) with a 

negative insignificant relationship between 

serum ferritin and troponin-I. In microinfarct 

troponin I increases independent of ferritin; 

therefore, it can be used for early detection of 

cardiac involvement in thalassemic patients to 

determine the sub clinical effects (Table III). 

 

Table III 

Correlation of Serum ferritin and Troponin-I 

in group I 

Investigatio

ns 

Serum 

ferritin 

(ng/ml

) 

Troponin-I 

(ng/ml) 

Pearson's 

Correlatio

n of 

Coefficie

nt (r 

value) 

Mean±SD 3652.2

± 

1366.6

5 

0.159±0.3

28 

8 Positive 

42 

Negative 

r -0.122, 

p=0.397 

Insignificant relationship between serum ferritin 

and troponin-I in control group was found which 

is evident from Table IV. 

Table IV 

Correlation of Serum ferritin and Troponin-I 

in group II 

Investigati

ons 

Serum 

ferritin 

(ng/ml) 

Troponin-

I (ng/ml) 

Pearson'

s 

Correlati

on of 

Coeffici

ent (r 

value) 

Mean±SD 77.08±21.

95 

0.003±0.0

04 

All 

negative 

r value 

0.188, 

p=0.190 
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DISCUSSION 

Majority of patients were >10 years of age i.e. 

24(48%) in group I and 23(46%) in group II with 

mean age of group I patients was 9.98±3.59 and 

in group II, it was 9.71±3.61 years (p >0.05). 

History of consanguineous marriage was not 

found in any case and cardiac examination of all 

the patients was normal. Significant growth 

retardation was present in TM patients which 

was also seen in study done by Fahim et al
15

 who 

compared 100 TM patients with 100 controls and 

concluded that children with beta thalassemia 

major have delayed growth that signify the 

importance of therapeutic interventions.  

Study reported by Mirhosseini et al
16

 

assessed the nutritional status of thalassemia 

patients and determined the factors involved. 

44.3% of boys and 37.7% of girls were found to 

be of short stature. This significant difference is 

due to chronic transfusion therapy leading to iron 

deposition in the endocrine system. This results 

in high rate of hypothyroidism, 

hypogonadotrophic hypogonadism, growth 

hormone deficiency.   

Hb, Serum ferritin and Troponin-I 

found to be statistically significant among both 

the groups. In study group, a total of 8 cases 

were found to be troponin-I positive and none of 

the case was found to be positive in control 

group (p <0.01). Study done by Shahramian et 

al
17

 (2013) found a significant difference 

between the two groups regarding the mean of 

the serum levels of troponin (p=0.045) and 

ferritin (p=0.001). Shodikin et al
18

 showed 

similar results that is the mean of serum ferritin 

levels in study group was statistically significant 

(p=0.0004) compared to control group. The 

mean of serum cTnI in the thalassemia group 

was higher than in the control group but 

statistically not significant (p=0.82). 

 Findings of serum ferritin and troponin-

I in group I cases were correlated and a negative 

insignificant relationship between serum ferritin 

and troponin-I was observed. In microinfarct 

troponin I increases independent of ferritin; 

therefore, it can be used for early detection of 

cardiac involvement in thalassemic patients to 

determine the sub clinical effects. Shahramian
17

 

also concluded that in microinfarct, troponin 

increases independent of ferritin; therefore, it can 

be used for early detection of cardiac 

involvement in thalassemia patients to determine 

the sub-clinical effects.
 

Similarly, Shodikin
18

 

study showed correlation between serum ferritin 

levels and cTnI in TM children. In the TM 

group, the mean of serum ferritin and cTnI levels 

were 4292.5 µg/L and 0.20 ng/mL respectively. 

The mean of serum ferritin levels in the TM 

group was higher than in the control and 

statistically significant (p= 0.0004). The mean of 

serum cTnI in the TM group was higher than in 

the control, but statistically insignificant (p= 

0.82). In the TM group, there was a weak 

correlation between serum ferritin and cTnI 

levels (r=0.34).
11 

A single unit of packed red 

blood cells contains approximately 200 mg of 

iron. This is the reason for increased serum 

ferritin levels in group I. There are 8 patients in 

group I and none in group II whose troponin I 

was positive. This is due to microinfarcts which 
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can occur in thalassemic patients due to cardiac 

hemosiderosis.
 

Findings of serum ferritin and troponin-I in 

group II were correlated and showed 

insignificant relationship between serum ferritin 

and troponin-I in control group. Fifteen (30%) 

cases in group I found to be HCV reactive and in 

group II, none of the patient was found to be 

HCV reactive (p <0.001 VHS). Study done by 

Ataei
19

 revealed that the prevalence of HCV 

positivity was 8% among thalassemia patients. 

They concluded that blood transfusion was the 

main risk factor for HCV infection among beta 

thalassemia patients. 

In our study 30% thalassemic children 

were HCV positive. This difference may be 

because mean blood transfusion was 18.96±3.00 

per year. In our study, maximum number of 

patients i.e. 27(54%) received 16-20 blood 

transfusions yearly. Mean blood transfusion was 

18.76±3.00. Transfusion should generally be 

given at intervals of 3-4 weeks with the goal 

being to maintain a pre transfusion hemoglobin 

level of 9.5-10.5 g/dl. Mean blood urea in group 

I patients was 24.04±5.86 and 27.1±8.88 in 

group II (p <0.05). Mean serum creatinine in 

group I was 0.63±0.70 and 0.46±0.10 in group II 

with insignificant result (>0.05). The results 

were similar to study done by Smolkin
20

 which 

included 37 patients with beta thalassemia major 

and 11 with thalassemia intermedia, Twelve 

children without iron metabolism disorders or 

renal diseases served as control group. No 

difference in blood urea nitrogen, serum 

creatinine, creatinine clearance electrolytes was 

found. 

CONCLUSION 

Our study concluded that in microinfarct, 

troponin increases independent of ferritin; 

therefore, it can be used for early detection of 

cardiac injury in TM patients. 

 

REFERENCES 

1. Gallanello R, Origa R. Beta-

thalassemia. Orphanet J Rare Dis 

2010;5:11-4. 

2. Nienhuis AW, Nathan DG. 

Pathophysiology and clinical 

manifestations of the β-thalassemias. 

Cold Spring Harb Perspect Med 

2012;2:117-26. 

3. Talluri SB, Datta V, Guttula SGB. An 

overview on thalassemia. Int Res J 

Invent Pharma Sci 2013;1:1-12. 

4. Flemming RE, Ponka P. Iron overload 

in human disease. N Engl J Med 

2012;366:348-59. 

5. Faruqi A, Ahmad SI, Ahmed ST. Early 

detection of cardiac iron overload in 

thalassemia major patients. J 

Rawalpindi Med Coll 2014;18:166-9. 

6. Silvia WD, Biswas S, Uthappa S, 

Shetty. Ferritin, a potent threat for acute 

myocardial infarction? JAPI 

2003;51:947-59. 

7. Bharati BK, Chandrakar S. Serum 

ferritin – A potential threat and risk 

factor for acute myocardial infarction. 

Int J Pharma Biol Sci 2013;7:13-6. 



                            International J. of Healthcare and Biomedical Research, Volume: 05, Issue: 03, April 2017, 135-142 

 

141 

www.ijhbr.com     ISSN: 2319-7072 

 

8. Chiu A, Chan WK, Cheng SH, Leung 

CK, Choi CH. Troponin I, myoglobulin, 

and mass concentration of creatine 

kinase-MB in acute myocardial 

infarction. Q J Med 1888;92:711-8. 

9. Hessel MH, Michielsen EC, Atsma DE, 

Schalij MJ, van der Valk EJ, Bax WH, 

et al. Release kinetics of intact and 

degraded troponin I and T after 

irreversible cell damage. Exp Mol 

Pathol 2008;85:90-5.  

10. Zareifar S, Jabbari A, Cohan N, 

Haghpanah S. Efficacy of combined 

desferrioxamine and deferiprone versus 

single desferrioxamine therapy in 

patients with major thalassemia. Arch 

Iran Med 2009;12:488–91. 

11. Taher A, Al Jefri A, Elalfy MS, Al Zir 

K, Daar S, Rofail D, et al. Improved 

treatment satisfaction and convenience 

with deferasirox in iron overloaded 

patients with beta Thalassemia: Results 

from the ESCALATOR Trial. Acta 

Haematol 2010;123:220–25. 

12. Tanner MA, Galanello R, Dessi C, 

Smith GC, Westwood MA, Agus A, et 

al. Combined chelation therapy in 

thalassemia major for the treatment of 

severe myocardial siderosis with left 

ventricular dysfunction. J Cardiovasc 

Magn Reson 2008;10:12-5. 

13. Davis BA, Porter JB. Long term 

outcome of continuous 24hour 

deferoxamine infusion via indwelling 

intravenous catheters in high risk beta 

thalassemia. Blood 2000;95:1229–36. 

14. Felker GM, Thompson RE, Hare JM, 

Hruban RH, Clemetson DE, Howard 

DL, et al. Underlying causes and long 

term survival in patients with initially 

unexplained cardiomyopathy. N Engl J 

Med 2000;342:1077–84. 

15. Fahim FM, Saad K, Askar EA, Eldin 

EN, Thabet AF. Growth parameters and 

vitamin D status in children with 

thalassemia major in upper Egypt. Int J 

Hematol Oncol Stem Cell Res 

2013;7:10-14. 

16. Mirhosseini NZ, Shahar S, Mobarhan 

MG, Kamaruddin NA, Banihashem A, 

Yusoff Mohd NA, et al. Factors 

affecting nutritional status among 

pediatric patients with transfusion – 

dependent beta thalassemia. Med J Nutr 

Metab 2013;6:45-51. 

17. Shahramian I, Motahhare R, Abbas Ali 

R, Ghasem Ali A, Noor MN, Ali RR. 

The correlation between troponin and 

ferritin serum levels in the patients with 

major beta-thalassemia. Int Cardiovasc 

Res J 2013;7:51-5. 

18. Shodikin MA, Suwarniaty R, Nugroho 

S. Correlation between Serum Ferritin 

and Cardiac Troponin I in Major Beta 

Thalassemia Children. J Trop Life Sci 

2016;6:10-4. 

19. Ataei B, Marjan H, Nazila K, Razieh 

H, Zary N, Peyman A.
 

Prevalence of 

anti hcv infection in patients with beta-



                            International J. of Healthcare and Biomedical Research, Volume: 05, Issue: 03, April 2017, 135-142 

 

142 

www.ijhbr.com     ISSN: 2319-7072 

 

thalassemia in Isfahan-Iran. Int J Prev 

Med 2012;3:118–23. 

20. Smolkin V, Halevy R, Levin C. Renal 

function in children with beta – 

thalassemia major and thalassemia 

intermedia. Pediatric Nephrol 

2008;23:1847-51. 

 


