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ABSTRACT 

Research Question: To study plasma insulin levels in non diabetic chronically transfused 

thalassemia children. 

Study Design: Case control study 

Methodology: This study was done on sixty non diabetic chronically transfused thalassemia 

children; thirty age and sex matched children were taken as control. Besides routine 

investigations the children were subjected to the assessment of plasma insulin levels and 

serum ferritin levels. 

Results: Fasting plasma insulin levels were significantly higher in the study group as 

compared to the control group. Fasting plasma insulin levels correlated with both serum 

ferritin levels and total units of blood transfused. 
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INTRODUCTION 

β-thalassemia is an inherited defect in the β-globin chain of hemoglobin characterized by 

severe anemia, splenomegaly, and skeletal changes. The inability to produce β-globin chains 

results in accumulation of α globin chains that precipitate within erythroid precursors in the 

bone marrow.
(1) 

 

Before the institution
 
of regular blood transfusion, patients with β-thalassemia

 
major died 

during the first few years of life from congestive
 
heart failure or other complications 

resulting from chronic
 

anemia.
(2) 

The combination of early diagnosis, improvement in 

monitoring complications and advances in supportive therapy has enabled patients with 

thalassemia major to have improved life expectancy.
(3) 

Despite this,
 
patients with beta-

thalassemia major are prone to metabolic complications, including endocrine dysfunction 

which can occur as single or multiple endocrine glands’ involvement. Although the actual 

mechanism is not definitive, however, the most likely explanation is related to iron overload 

and its burden, in addition to lipid peroxidation, oxidative stress and free radicals release.
(4) 

 

The normal adolescent growth spurt fails to occur and hepatic, endocrine and cardiac 

complications of iron overloading produce a variety of problems including diabetes, 

hypoparathyroidism, adrenal insufficiency and liver failure.
(5)

 The present study was carried 

out to find out the role of insulin resistance in development of diabetes mellitus in 

chronically transfused thalassemia patients. 

 

MATERIAL AND METHODS 

The present study was conducted on 60 clinically confirmed thalassemia children attending 

thalassemia clinic of Pediatrics department at Rajindra Hospital, Patiala. For comparison 30 

age and sex matched controls were included in the study. Blood samples under all aseptic 

conditions were obtained by venepuncture from all the patients as well as controls after 

taking written consent from their guardians. 

Inclusion criteria for cases: 

•Clinically diagnosed thalassemia children with minimum 5 years history of blood 

transfusion. 

• Normal fasting plasma glucose levels (<110 mg/dl). 

• Absence of any other disease or infection. 

• No family history of diabetes in the first degree relative. 

Inclusion criteria for controls: 

•Age and sex matched normal children having no disease or infection. 

• Normal fasting plasma glucose levels (<110 mg/dl).  

• No family history of thalassemia. 

• No family history of diabetes in the first degree relative. 

• No history of blood transfusion. 

 

All the patients were subjected to the following investigations: 
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Serum Bilirubin, Serum aspartate transaminase, Serum alanine transaminase, Serum alkaline 

phosphatase, Fasting Plasma Glucose, Fasting plasma Insulin and Serum ferritin levels. 

   

RESULTS   

The mean age of the children in the study group was 10.05±3.89 years and in the control 

group was 10.23±3.83 years. Majority of children were males in both the study and control 

groups, comprising 73.33% and 70.00% of the children respectively. In both the groups, the 

female children constituted 26.67% and 30.00% of the children respectively. 

 

COMPARISON OF BIOCHEMICAL PARAMETERS IN THE STUDY GROUP AND CONTROL 

GROUP 

MEAN±SD OF 

THE 

PARAMETER 

STUDY  

GROUP 

CONTROL 

GROUP 

‘t’    

VALUE 

‘p’   

VALUE 

SIGNIFICANCE 

S. BILIRUBIN 

(mg%) 

0.66±0.371 0.54±0.209 1.655 0.1015 NS 

AST (IU/l) 71.61±41.14 23.5±6.796 6.343 <0.0001 HS 

ALT (IU/l) 81.74±55.01 20.5±6.65 6.059 <0.0001 HS 

ALP (IU/l) 131.9±42.19 136.53±27.8

2 

-0.544 0.5875 NS 

FPG (mg %) 83.45 

±9.099 

80.1 ±10.32 1.574 0.1191 NS 

SERUM 

FERRITIN 

(ng/ml) 

5785.4 

±1801.98 

52.9 ±23.28 17.37 <0.0001 HS 

PLASMA 

INSULIN 

(µIU/ml) 

10.23 ±4.39 7.07 ±1.64 3.803 0.0003 HS 

 

Fasting Plasma Insulin Levels: 

In the present study, mean fasting plasma insulin levels were significantly higher in the study 

group as compared to the control group. Fasting plasma insulin levels correlated with both 

serum ferritin levels (r=0.7614, p<0.0001) and total units of blood transfused (r=0.5360, 

p<0.0001). Fasting plasma insulin levels were higher in the patients not receiving chelation 

therapy as compared to the patients receiving chelation therapy, but the difference was not 

statistically significant (p=0.9860). 
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DISCUSSION 

The high insulin levels found in the present study are probably in compensation for the 

insulin resistance in an attempt to maintain euglycemia, as all these patients had normal 

FPG levels. A similar increase in the insulin levels, before the onset of diabetes was also 

demonstrated in the studies by Flynn et al(6)  and Suvarna et al.(7) 

An increase in the insulin levels in thalassemics had also been demonstrated after oral 

glucose administration by Merkel et al,(8) or to intravenous tolbutamide by Dmochowski et 

al.(9) Dmochowski et al(9) postulated that the increase in insulin levels has been due to 

reduced hepatic insulin extraction rather than an increase in the secretory response.  

Merkel et al(8) postulated insulin resistance to be at the level of the liver (due to iron 

deposition), where it may interfere with the insulin’s ability to suppress hepatic glucose 

uptake, and also at the level of the muscle, where iron deposits may decrease the glucose 

uptake. In contrast, Arrigo et al(10) in their study demonstrated a decrease in insulin 

resistance (by HOMA model) in non-diabetic thalassemia major adult patients. 

In the present study fasting plasma insulin levels correlated with the indicators of iron 

overload i.e. serum ferritin levels and total units of blood transfused. This suggests the role 

of iron overload in the pathogenesis of the insulin resistance. Similar results were found in 

the study by Suvarna et al(7).  

 

CONCLUSIONS 

• Insulin resistance plays an important role in the development of glucose metabolism 

abnormalities in thalassemia children.  

• Fasting plasma glucose and fasting plasma insulin levels should be done on a regular 

basis during the follow up of thalassemia children. 

• Ferritin levels should be done regularly to correlate with the parameters of glucose 

metabolism.  

 

Correlation of plasma insulin levels with 

serum ferritin levels in the study group

y = 312.59x + 2586.6

r
2
 = 0.5798
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