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The Pancreatic Beta Cells Functional Status and The 
Relationship with Iron Overload in Patients with 
β-thalassemia Major

• Objective:
To investigate the functional status and influencing factors of pancreatic beta cells in patients with β-thalassemia major(β-TM).
• Methods:
A cross-sectional study was conducted in 88 patients with β-TM, with an average age of 12.27±4.75 years (50 males and 38 females). 
Thirty-two healthy subjects were enrolled as the control group, without statistical differences in age, sex, BMI. FPG and FINS 
comparing with the patient group. The insulin resistance index (HOMA-IRI), Insulin sensitivity index (HMOA-ISI) and beta cells function 
index (HOMA-β FI) were calculated between the two groups. HbA1c, fructosamine, serum ferritin (SF) and glycosylated albumin were 
detected in patients with β-TM, and oral glucose tolerance test, insulin release test, cardiac and liver magnetic resonance T2* were 
performed. Two independent samples were compared by t-test or rank sum test. Univariate test was performed to analyze the risk 
factors of abnormal glucose metabolism in patients with thalassemia major.
• Results:
1. Compared with the control group, FPG, FINS and HOMA-IRI increased significantly in the β-TM patients, whereas the HOMA-ISI and 
HOMA- FI decreased, but the differences of HOMA- FI were not statistically significant.
2. Among the 88 patients with β-TM, 13 (14.77%) patients had been diagnosed with diabetes, 27 (30.68%) patients had abnormal 
glucose tolerance, including 26 (29.55%) with impaired fasting glucose and 7 (7.95%) with impaired glucose tolerance. 
3. Patients with β-TM were divided into diabetes group, abnormal glucose tolerance group and normal OGTT group. The fructosamine
(49 cases), glycosylated hemoglobin (54 cases) and glycosylated albumin (37 cases) levels were conducted. All the three indicators 
were elevated with the aggravation of abnormal glucose metabolism.
4. Patients with β-TM were divided into the abnormal OGTT group and the normal OGTT group. Absence of insulin secretion peak, as
well as insulin secretion peak delay, was identified in both groups. In the abnormal OGTT group, HOMA-IRI increased, HOMA-ISI and 
HOMA-β FI decreased with statistical differences.  
5. Age, serum ferritin and cardiac T2* had statistically significant differences between the abnormal OGTT group and the normal OGTT 
group. There were statistically significant differences in the incidence of abnormal OGTT between serum ferritin and cardiac iron 
deposition
• Conclusion:
1. Among the patients with β-TM, the morbidity of diabetes was 14.77%, and the morbidity of abnormal glucose metabolism was 
30.68%.
2. HbA1c can be used as an indicator to evaluate the average blood glucose level of patients with β-TM.
3. Patients with β-TM showed abnormal insulin secretion, decreased HOMA-ISI and HOMA-β FI, which stand for impaired insulin 
secretion and dysfunction of pancreatic beta cells.
4. Age, serum ferritin, hepatic iron deposition and cardiac iron deposition are related to abnormal glucose metabolism in patients with 
β-TM. Patients with cardiac iron deposition or SF > 4000μg/L are more prone to abnormal glucose metabolism, and glucose 
metabolism indicators should be actively and closely monitored and iron eradication therapy should be reinforced.

ZHANG Lina, HOU Lele, LIU Zulin, MENG Zhe, LIANG Liyang*
Department of Pediatrics, Sun Yat-sen Memorial Hospital, Guangzhou China

References:
1. Simcox JA, McClain DA. Iron and diabetes risk [J]. Cell Metab, 2013, 17 (3):329-341.
2. De Sanctis V, Soliman A, Yassin M. Iron overload and glucose metabolism in subjects with β-thalassaemia major: an overview [J]. Curr Diab Rev. 2013, 9:332-341.
3. Hafez M, Youssry I, El-Hamed FA, et al. Abnormal glucose tolerance in beta-thalassemia: assessment of risk factors [J]. Hemoglobin. 2009, 33:101-108.
4. Bao W, Rong Y, Rong S, et a1. Dietary iron intake, body iron stores, and the risk of type 2 diabetes:a systematic review and meta-analysis [J]. BMC Med,2012,119(10):119．
5. Galluzzi L, Pietrocola F, Levine B, et al.Metabolic control of autophagy [J].Cell,2014, 159(6):1263-76.
6. Cario H, Holl RW, Debatin KM, Kohne E. Insulin sensitivity and β-cell secretion in thalassaemia major with secondary hemochromatosis: Assessment by oral glucose tolerance 

test [J]. Eur J Pediatr. 2003,162(3):139-146.
7. Suvarna J, Ingle H, Deshmukh CT. Insulin resistance and bcell function in chronically transfused patients of thalassemia major [J].Indian Paediatr. 2006, 43(5):393-400.
8. de Assis RA, Ribeiro AA, Kay FU. et al. Pancreatic iron stores assessed by magnetic resonance imaging (MRI) in β thalassemic patients [J]. Eur J Radiol. 2012,81(7):1465-1470.
9. American Diabetes Association. Standards of medical care in diabetes-2019[J]. Diabetes Care. 2019,42(Suppl 1):S13-28.
10. Ladis V1, Chouliaras G, Berdousi H,et al. Longitudinal study of survival and causes of death in patients with thalassemia major in Greece[J]. Ann N Y Acad Sci. 2005, 1054:445-

50
11. Bas M1, Gumruk F, Gonc N, et al. Biochemical markers of glucose metabolism may be used to estimate the degree and progression of iron overload in the liver and pancreas of 

patients with β-thalassemia major [J]. Ann Hematol. 2015,94(7):1099-104.
12. Toumba M, Sergis A, Kanaris C, Skordis N. Endocrine complications in patients with Thalassaemia Major [J]. Pediatr Endocrinol Rev 2007,5:642-8.
13. De Sanctis V．Soliman AT．Elsedfy H．et a1．Diabetes and glucose metabolism in thalassemia major: an update[J]. Expert Rev Hematol,2016,9(4):401-40
14. 梁立阳, 劳文芹, 孟哲, 等. 重型β－地中海贫血患儿血糖代谢异常状况及其与铁过载的关系[J].中华儿科杂志. 2017,55(06): 419-422.
15. Delvecchio M, Cavallo L. Growth and endocrine function in thalassemia major in childhood and adolescence [J]. J Endocrinol Invest. 2010;33(1):61-68.
16. Choudhary A, Giardina P, Antal Z, et al. Unreliable oral glucose tolerancetest and haemoglobin A1C in beta thalassaemia major-a case forcontinuous glucose monitoring [J]. Br J 

Haematol, 2013,162(1):132-135.
17. Gomber S, Bagaria A, Madhu SV, et al. Glucose Homeostasis Markers in Beta-Thalassemia [J].J Pediatr Hematol Oncol.2018,40(7):508-510.
18. Taher A, Vichinsky E, Musallam K, et a1. Guidelines for the management of non transfusion dependent thalassaemia (NTDT) [M]．Nicosia, Cyprus: Thalassaemia International 

Federation,2013．
19. Gomber S, Dabas A, Bagmar S, et al.Glucose Homeostasis and Effect of Chelation on β Cell Function in Children With β-Thalassemia Major[J].J Pediatr Hematol

Oncol.2018,40(1):56-59.
20. Belhoul KM1, Bakir ML, Saned MS, et al. Serum ferritin levels and endocrinopathy in medically treated patients with β thalassemia major[J]. Ann Hematol. 2012, 91(7):1107-14.
21. Meng-Ju Li, Steven Shinn-Forng Peng, Meng-Yao Lu,et al. Diabetes Mellitus in Patients With Thalassemia Major [J].Pediatr Blood Cancer, 2014,61(1):20-24.
22. Au WY, Lam WW, Chu W, et al. A T2* magnetic resonance imaging study of pancreaticiron overload in thalassemia major [J]. Haematologica. 2008,93(1):116-119.
23. Bas M1, Gumruk F, Gonc N, et al. Biochemical markers of glucose metabolism may be used to estimate the degree and progression of iron overload in the liver and pancreas of 

patients with β-thalassemia major [J]. Ann Hematol. 2015, 94(7):1099-1104.
24. De Assis RA, Ribeiro AA, Kay FU, et al. Pancreatic iron stores assessed by magnetic resonanceimaging (MRI) in beta thalassemic patients [J]. EurJRadiol, 2012, 81(7):1465-1470.

P2-068
LINA ZHANG DOI: 10.3252/pso.eu.58ESPE.2019

Diabetes and insulin


	Número de diapositiva 1

