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ABSTRACT: 

Introduction: Β-Thalassemia is a chronic hereditary hemolytic anemia characterized by a defect of synthesis of beta-

globin chains, particularly common in the Mediterranean region, southern Asia, and the Middle East (1). Chelation 
therapy significantly prolonged the life expectancy of patients (2). This has led to an increase in the prevalence of 

cardiac, hepatic and endocrine complications, in particular the development of diabetes linked to iron overload (3). 

Objectives: Describe the frequency of glucose homeostasis abnormalities in patients with polytransfused β-
thalassemia and to study the relationship between abnormalities in glycoregulation and : serum ferritin level , duration 

of transfusion treatment, splenectomy and Compliance with chelation treatment. Method: It is a descriptive, analytical 

and mono-centric cross-sectional study which was carried out in the department of pediatrics of Mustapha Pacha 
University hospital and which involved 87 patients (46 Girls and 41 Boys), followed for several years on a regular 

basis and treated by a transfusion regimen (more than 10 transfusions) combined with a chelating treatment. 

All patients were assessed by a clinical history, physical examination, fasting blood glucose and Oral Glucose 

Tolerance Test (OGTT) combined with a test of HOMA-IR (Homeostasis Model Accessment of insulin resistance). 
Results: Twenty eight (32.2%) patients presented glycoregulation disorders ,with 17 (60.7%) girls and 11 (39.3%) 

boys, there is no statistically significant relationship between the two genders (p = 0.31). 

The average age of patients with glycoregulation disorders is 13.4 ± 6.58 years, 16 (18.4%) patients had moderate 
fasting hyperglycemia , 8 (9.2%) patients had glucose intolerance (GI), and 4 (4.6%) patients had diabetes (3 patients 

diagnosed before the start of the study). 10 (12%) patients presented a positive HOMA test. There is no statistically 

significant relationship between ferritinemia and glycoregulation disorders (p = 0.65). Conclusion: Our results 

suggest that children with β-thalassemia have a high incidence of glycoregulation disorder in the second decade of life 
or later. 
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INTRODUCTION: 

Β-Thalassemia is a hereditary chronic haemolytic 
anemia characterized by a defect in the synthesis of 

beta-globin chains, particularly common in the 

Mediterranean region, southern Asia, and the Middle 
East (1).Transfusion programs and the chelation 

therapy have considerably prolonged the life 

expectancy of patients (2). This has led to an increase 
in the prevalence of cardiac, hepatic and endocrine 

complications, in particular the development of 

diabetes, related to iron overload (3). The prevalence 

of diabetes and glucose intolerance (GI) in adolescents 
and young adults with thalassemia treated 

conventionally varies between series, from 0 to 10.5% 

(4) and from 17 to 24%, respectively (5). The 
mechanism of impaired glucose homeostasis in β-

thalassemia is complex and multifactorial (6). The key 

factors responsible for the development of diabetes in 
thalassemia are iron overload, chronic liver disease, 

viral liver infections (transfusion-associated infections 

such as hepatitis C) and the individual's genotype (7). 

The objective of our study is to describe the frequency 
of glucose homeostasis abnormalities in patients with 

polytransfused β-thalassemia and to study the 

relationship between glycoregulation abnormalities 
and serum ferritin level, duration of transfusion 

treatment, splenectomy and compliance with chelation 

therapy. 

 

MATERIAL AND METHODS: 

This is a cross-sectional, analytical and monocentric 

study which was carried out in the department of 
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Pediatrics at Mustapha pacha university hospital and 
which involved 87 patients with beta thalassemia 

major (46 girls and 41 boys), followed up on a regular 

basis, and treated by a transfusion regimen (more than 

10 transfusions) combined with chelation therapy. All 
patients were on a transfusion program, with the 

objective of maintaining the hemoglobin level above 

9g/dl associated with chelation therapy. In our 
department before 2008, deferoxamine (DFO) was the 

only chelator available, used intravenously at a dose of 

40 mg/kg/day, then replaced between 2008 and 2011 
by deferiprone (DFP) orally, and since 2011, we use 

deferisirox (DFX) orally.  DFX has been prescribed 

when serum ferritin exceeds 1000 ug/l at a dose of 20 

mg/kg/day; this dose was maintained as long as serum 

ferritin was controlled (<2500 ug/l). In patients, whose 
serum ferritin exceeds 2500 ug/l, an increase in the 

dose of DFX to 40 mg/kg/day is recommended. After 3 

months of treatment, if serum ferritin remains above 

2500 ug/l, DFO is added at a dose of 40 mg/kg/day 
subcutaneously 5 days a week until the serum ferritin 

values drop below of 2500 µg/l. Patients were assessed 

by clinical history, physical examination, fasting blood 
glucose and oral glucose tolerance test (OGTT) 

associated with a test measurement of HOMA-IR 

(Homeostasis Model Accessment of insulin 
resistance). Diagnosis of diabetes mellitus and glucose 

intolerance were established according to the criteria 

of the American Diabetes Association (ADA) (Table 

1) (8).  
 

Table 1: Criteria for increased risk for diabetes (prediabetes) 

Moderate fasting hyperglycemia: fasting blood glucose ≥1g/l and <1.26 g/l (5.6-

7mmol/l) and < 1.4g/l (7.8mmol/l) two hours after glucose loading. 

Glucose intolerance (GI): fasting blood glucose <1.26 g/l (7 mmol/l) and blood 

glucose ≥ 1.40 and <2 g/l (7.8-11.1 mmol/l) two hours after glucose loading. 

Diabetes: fasting blood glucose ≥ 1.26 g/l (mmol/l) twice or ≥2g/l (11mmol/l) two 

hours after glucose loading. 

 

The HOMA-IR index (the HOMA of insulin 
resistance) was the product of fasting plasma insulin 

(FPI) times fasting blood glucose (FPG), then dividing 

by the constant 22.5, (HOMA-IR = (FPI × FPG) /22.5) 

(9). A serum ferritin value > 2500 ug/l has been 
considered as an indicator of severe iron overload, 

poor compliance with chelation treatment is defined by 

repeated forgetfulness of treatment, and / or 
interruption of treatment for more than a week. 

Statistical analysis was performed using R software. A 

descriptive analysis was performed (mean ± standard 
deviations and/or medians, for quantitative variables 

and percentages for qualitative variables). The 

statistical tests of chi2, Fisher, Student, Wilcoxon-

Mann-whitney, ANOVA were used for comparisons of 
two or more variables, and the analysis was completed 

by carrying out a logistic regression. The statistical 

significance level was set at 0.05.The bibliography was 
automatically generated by Zotéro, according to the 

Vancouver style. 

 

RESULTS:  

Our study included eighty-seven cases of β-

thalassemia, all the patients were enrolled at the 
department of Pediatrics at Mustapha pacha university 

hospital. The average age was 11.2 ± 5.8 years with a 

range of 2 to 25.7 years, 25% of patients are over 15 

years old. Both sexes were equally represented in our 
series with 46 girls, 41 boys, and a sex ratio of 0.9. The 

average duration of blood transfusion in our population 

(which reflects the duration of follow-up of these 
patients) was 10 years with extremes of 6 months to 

24.7 years. Splenectomy was performed in 40% of our 

patients. Mean serum ferritin was 1653.16±1272 ug/l, 

38% of patients had mild iron overload (<1000 µg/l), 
41.3% had moderate iron overload (1000-2500 µg/l), 

and 20.7 % of patients presented with severe iron 

overload (serum ferritin > 2500 ug/l). Compliance with 
chelation treatment was considered poor in 15% of our 

patients. OGTT was performed in 84 patients, and not 

performed in 3 patients, who had diabetes before the 
start of the study; twenty eight  (32.2%) patients 

presented with glycoregulation disorders 16 (18.4%) 

patients presented with moderate fasting 

hyperglycaemia , 8 (9.2%) patients with GI, 4(4, 6%) 
patients with diabetes. Among patients with abnormal 

results, 17 (60.7%) were girls and 11 (39.3%) boys, 

there is no statistically significant relationship between 
the two sexes (p=0.31). The average age of patients 

who presented with glycoregulation disorders was 13.4 

± 6.58 years, compared to unaffected patients 10.2 ± 
5.2 years; there was a statistically significant 

correlation between the two groups (p=0.01). The 

HOMA test was found positive in 10 (12%) patients; 

among them, 4 (4.7%) patients had Glucose 
Intolerance (GI), 2 (2.5%) patients had moderate 

fasting hyperglycemia, and 4 (4.7%) patients had 

normal OGTT; there is a significant correlation 
between the HOMA test and glycoregulation disorders 

(p=0.02), (OR=4.3). Among the 28 patients with 

glycoregulation disorders, 5 (27.8%) presented with 
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severe iron overload (serum ferritin > 2500 µg/l), the 
other patients presented with moderate to slight iron 

overload; there is no statistically significant 

relationship between serum ferritin and 

glycoregulation disorders (p=0.65). Among the 
patients with glycoregulation disorders, 15 (53.6%) 

presented a splenectomy, compared to 13 (46.4%) 

patients without splenectomy, there is a statistically 

significant correlation between dysglycemia and 
splenectomy (OR=2.6), (p=0.03). Sixteen patients had 

a duration of transfusion greater than 10 years, 

compared to 12 patients with a duration of transfusion 

less than 10 years, there is a significant correlation 
between the duration of transfusion and the 

glycoregulation disorders (p=0.01, OR=3 ). 

 

Table 2: Specimen Characteristics by Glycoregulatory Disorder Status 
 

 Glycoregulation disorder P OR 

 Yes 

n=28 

No 

n=59 
 

 

Mean age 13,4 ans 10,2 ans 0,01  

Sex Male 11(39,3) 30(50,8) 
0,31 

 

Female 17(60,7) 29(49,2) 

Ferritinemia 

(ug/l) 

>2500 5(17,9) 13(22) 0,49  

< 2500 23(82,1) 46(78) 

HOMA Positive 6(24) 4(6,8) 0,02 4,3 

Negative 19(76) 55(93,2) 

Splénectomy Yes 15(53,6) 18(30,5) 0,03 2,6 

No 13(46,4) 41(69,5) 

traitment 

Compliance 

No 25(89,3) 49(83,1) O,44  

Yes 3(10,7) 10(16,9)  

 

 

DISCUSSION: 

In our study, glycoregulation disorder, which includes 

moderate fasting hyperglycemia, Glucose Intolerance 
(GI), and diabetes, was found with a frequency of 

32%. Moderate fasting hyperglycemia was present in 

18.4%, GI in 9.2% and diabetes in 4.6% of cases. 
Najafipour (10) found a higher frequency of moderate 

fasting hyperglycemia at 28.6% for an average age of 

15.5 years. The worldwide prevalence of Diabetes and 

GI in thalassemia patients treated conventionally with 
Deferoxamine (DFO) varies in the different series 

from 0 to 10.5% for diabetes and from 17 to 24% for 

IG (5 ), which is similar to our study that finds a 
prevalence of 4.6% and 9.2% respectively. The 

frequency of diabetes and GI in our series is higher 

than in the cohort of De Sanctis (TIF) (11) (2004), 

(average age of 13 years) that found respectively 3.2% 
and 6.5% of cases. It is similar to Sharma's study (12), 

(average age of 13.6 years), at 3.6% and 9.7% of cases 

(2014), and less frequent than the Khalifa cohort ( 13), 
(average age of 16) at 12.1 and 14%. 

The considerable variation in the frequency of 

glycemic abnormalities can be explained by the 
marked differences in the age of the cohorts, their 

genetic origin, the transfusion regimens, the degree of 

chelation and the method of screening used (7). In our 

study, patients with glycemic abnormalities were 
significantly older (mean age: 13.4±6.58) compared to 

patients without glycemic abnormalities (10.2±5.2), 

(p= 0.01). Khalifa (13) found a higher average age of 

17 years, Najafipoor found a similar average age to our 

study of 14 years (10); the same results are found in 

several studies where glycoregulation disorder are 
present in β-thalassemic children from the age of 10 

years (14,15). In our study, the condition is more 

frequent in girls than in boys, but there is no 
significant difference between the two sexes (p=0.31); 

This is similar to the Tunisian study by Guirat (16), 

and does not correspond to the study by De Sanctis and 

Eslam, where male sex was identified as a risk factor 
(7,17). Insulin resistance and insulin deficiency, alone 

or in combination, lead to impaired glucose tolerance 

and then progress to diabetes in polytransfused β-
thalassemia patients, secondary to severe iron overload 

(6, 18). Tangvarasittichai in 2013 and several other 

works showed a significant association between 
glycoregulation disorder and serum ferritin (19–20), 

whereas this association was absent in our series 

(p=0.65). Khalifa and Sharma showed the lack of 

correlation (13, 21), suggesting that other factors are 
responsible for glycoregulation disorder namely 

chronic liver disease, viral liver infections (hepatitis 

C), genetic and autoimmune factors, and family history 
of diabetes mellitus, (22). HOMA-IR was used for 

estimation of insulin resistance; it is calculated by 

multiplying fasting plasma insulin (FPI) by fasting 
blood glucose FPG, then dividing by the constant 22.5, 

(HOMA-IR = (FPI × FPG) /22.5) (23). In our 
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population, HOMA-IR was calculated using OGTT 
data; the test did not concern the three diabetic patients 

already treated with insulin  who were diagnosed 

before the start of the study. In our series, 10 (11.9%) 

patients presented with insulin resistance with a 
HOMA-IR > 2.5; among these patients, 6 (7.2%) have 

glycoregulation disorder (4 HGM patients and 2 IG 

patients) and four (4.7%) patients have normal blood 
sugar levels. The relationship was statistically 

significant between disorders of glycoregulation and 

HOMA-IR (p=0.02), (OR=4.3). Our results confirm 
the results of Cario and Suvarna, which showed that β-

thalassemia patients show an increase in HOMA-IR 

test compared to the healthy population (24, 25); this 

confirms the initial concept of diabetes in thalassemia 
and insulin resistance induced by iron overload (26). 

Pancreatic beta-cell injury and insulin deficiency 

caused by the direct toxic damage of the iron not 
bound to transferrin explain the development of 

diabetes. (27). Our study shows that splenectomy and 

the duration of transfusion treatment significantly 
increase the risk of glycoregulation disorder (p=0.03), 

(OR=2.6); (0.01), (OR=3) respectively, which 

corresponds perfectly to the studies of Eslam and De 

Sanctis which found that splenectomy and long 
duration of transfusion treatment constitute an 

important risk factor for glycoregulation disorder 

(17,28). After logistic regression, only age was 
retained as a prognostic factor for glycoregulation 

disorder (ORa = 2. P = 0.02). 

 

CONCLUSION: 

Our results suggest that children with β-thalassemia 

have a high incidence of impaired glycoregulation, 
usually developing in the second decade of life or later. 

Detection of the pre-diabetes stage is essential, and can 

be reversed by intensification of chelation therapy. 
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