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ABSTRACT 

BACKGROUND 

Thalassemia major patients are dependent on frequent blood transfusion and consequently develop iron overload. HFE gene 

mutations (C282Y, H63D and S65C) in hereditary haemochromatosis has been shown to be associated with iron overload. The 

study aims at finding the association of HFE gene mutations in β-thalassemia major patients. 

 

MATERIALS AND METHODS 

A descriptive observational pilot study was conducted including fifty diagnosed -thalassemia major cases. DNA analysis by 

PCR-RFLP method for HFE gene mutations was performed. 

 

RESULTS 

Only H63D mutation (out of three HFE gene mutations) was detected in 8 out of 50 cases. Observed frequency of H63D mutation 

was 16%. While frequency of C282Y and S65C were 0% each. 

 

CONCLUSION 

The frequency of HFE mutation in -thalassemia major is not very common. 

 

KEYWORDS 

Thalassemia Major, HFE Gene Mutation, PCR-RFLP Method, H63D, C282Y, S65C. 

HOW TO CITE THIS ARTICLE: Tiwari AK, Behera TR, Kujur M, et al. Association of HFE gene mutation in thalassemia major 

patients. J. Evid. Based Med. Healthc. 2016; 3(89), 4853-4855. DOI: 10.18410/jebmh/2016/1022 
 

BACKGROUND 

HFE gene mutations have been frequently detected in 

Hereditary Haemochromatosis (HH). It is an autosomal 

recessive disorder characterised by increased intestinal 

absorption of iron and progressive iron overload.1,2 HFE gene 

associated mutations are- C282Y (cysteine to tyrosine 

substitution), H63D (histidine to aspartate substitution), 

S65C (serine to cysteine substitution).2 This prevents the 

abnormal HFE protein from binding to beta 2-microglobulin 

on the cell surface. Excessive iron is then absorbed through 

the crypt cells and passed into circulation.3 Coexistence of 

HFE gene and globin gene mutations and its effect on 

severity of iron overload in β-thalassemia major patients is 

not well studied.4,5 

There is an occasional study on coexistence of HFE gene 

mutation in β-thalassemia syndrome. Most of the studies 

conducted earlier are related to β-thalassemia trait and 

intermedia.6,7,8 The interaction of HFE gene and β-globin 

gene mutations may have synergistic effect, increasing iron 

absorption and storage in β-thalassemia major patients.9 

The present study is designed to determine the association 

of HFE gene mutation in β-thalassemia major patients. 

 

AIMS AND OBJECTIVES 

To evaluate association of HFE gene mutation in thalassemia 

major patients. 

 

MATERIALS AND METHODS 

Inclusion Criteria 

All diagnosed cases of β-Thalassemia major of either sex 

were included in study. 

 

Exclusion Criteria 

Non-thalassemic patients with iron overload, thalassemia 

minor and intermedia patients. 

This study was conducted in the Departments of 

Pathology and Paediatrics (Thalassemia Day Care Centre), 

University College of Medical Sciences (UCMS) and Guru Teg 

Bahadur Hospital, Delhi, from October 2011 to March 2013. 

This is a descriptive observational pilot study. Venous blood 

samples were collected in EDTA vial (5 mL) for DNA 

extraction using standard phenol-chloroform extraction 

method.10 The mutation analysis was carried out by PCR 

using specific primers for HFE gene mutations. The amplified 

product was digested with specific restriction enzyme to find 

out HFE gene polymorphism.11 
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RESULTS 

Total number of -thalassemia major cases were 50, in 

which 25 were male patients. The age of males ranged from 

5 to 23 years with mean (SD) age of 11.44 (4.7) years. 

Total number of female cases was also 25. Their age ranged 

from 5 years to 24 years with mean age of 12.56 (4.7) 

years. Most of the patients (28/50) were between age group 

of 6 years to 15 years. 

H63D mutations was detected in 8 (5 males and 3 

females) out of 50 cases (16%). C282Y and S65C were not 

detected in any patients. Cases without HFE gene mutations 

were 42 (20 males and 22 females) with age ranged from 5 

to 23 yrs. Mean (SD) age of patients were 11.7 (4.7) years 

(table 1, chart 1). Age of male patients with mutation ranged 

from 5 to 20 years with mean (SD) age 12.6 (5.5) years, 

while age of females ranged from 12 to 16 years with mean 

(SD) age 14.6 (2.3) years (table 2, chart 2). 
 

DISCUSSION 

Thalassemia is considered the most common single genetic 

disorder worldwide. It occurs at a particularly high frequency 

in a broad belt extending from the Mediterranean basin 

through the Middle East, Indian Subcontinent, Burma, 

Southeast Asia, Malaysia and the islands of the Pacific. About 

3% of the world’s population (150 million people) carries β-

thalassemia gene mutations.12,13 In Europe, they are 

particularly prevalent in inhabitants of Italy and Greece. 

The normal HFE gene encodes for the production of 

normal HFE protein, which is expressed in crypt cells in the 

duodenum and in reticuloendothelial cells.14 In a healthy 

individual with adequate body iron stores, the HFE protein 

binds to beta 2-microglobulin, which decreases the affinity 

of cell membrane transferrin receptor for transferrin, its 

ligand. This results in decreased iron absorption. In an iron-

deficient individual, synthesis of HFE protein is decreased, 

there is less binding of HFE protein to beta 2-microglobulin, 

hence increased affinity of transferrin receptor for transferrin 

and duodenal crypt cells absorb more iron. 

HFE gene mutations have been frequently detected in 

Hereditary Haemochromatosis (HH). Hereditary 

haemochromatosis, an autosomal recessive disorder, is 

characterised by increased intestinal absorption of iron and 

progressive iron overload.1,2 HFE gene associated mutations 

are- C282Y, H63D, S65C.2 This prevents the abnormal HFE 

protein from binding to beta 2-microglobulin on the cell 

surface. Excessive iron is then absorbed through the crypt 

cells and passed into circulation.3 

We have studied the association of HFE gene mutations 

(H63D, C282Y and S65C) in fifty thalassemia major cases. 

In our study, the H63D mutation was seen in 8 (16%) cases 

out of 50 thalassemia major cases. This is near to similar in 

observation of Agarwal et al7 (15.9% cases positive for H63D 

mutation out of 46 Indian cases of thalassemia syndrome), 

Kaur et al8 (12% cases positive for H63D mutation out of 75 

Indian cases of thalassemia major) and Filomena et al15 

(12.7% cases positive for H63D mutation out of 71 Italian 

cases of thalassemia major). 
 

We did not see even a single case of C282Y or S65C 

mutation. This is similar to observation of Garewal et al6 (no 

cases positive for C282Y mutation out of 215 Indian cases 

of thalassemia trait) and Agarwal et al7 (no cases positive 

for C282Y mutation out of 46 Indian cases of thalassemia 

syndrome). However, Kaur et al8 reported 3 (4%) cases 

positive for C282Y mutation of total 75 Indian cases of 

thalassemia major. Hence, this probably indicates C282Y 

mutation is rare in India. 
 

CONCLUSION 

We conducted descriptive pilot study to determine the 

frequency of C282Y, H63D and S65C mutations in 50 

patients of β-thalassemia major including equal number of 

males and females by PCR-RFLP using specific primers. 

Observed frequency of HFE mutation of C282Y, H63D and 

S65C were 0%, 16% and 0%, respectively. Concluding thus; 

frequency of HFE mutation in -thalassemia major is not 

very common. Our observation of HFE gene mutation need 

to be replicated on larger patient population. This may play 

a contributory role to iron overload in these patients and 

predict prognosis. 

 

Age (Years) Male (n=20) No (%) Female (n=22) No (%) Total (n=42) 

0-5 - 2 (4.8%) 2 (4.8%) 

6-10 10 (23.8%) 8 (19.1%) 18 (42.8%) 

11-15 7 (16.7%) 9 (21.4%) 16 (38.1%) 

16-20 1 (2.4%) 1 (2.4%) 2 (4.8%) 

21-25 2 (4.8%) 2 (4.8%) 4 (9.5%) 

Mean±SD 11.24.5 12.34.9 11.74.7 

Range 6-23 5-23 5-23 

Table 1. Distribution of Cases of -Thalassemia Major Without HFE Gene Mutation (n=42) 
 

Age (Years) Male (n=5) No (%) Female (n=3) No (%) Total (n=8) H63D S65C C282Y 

0-5 1 (12.5%) - 1 (12.5%) 1 - - 

6-10 - - - - - - 

11-15 3 (37.5%) 1 (12.5%) 4 (50%) 4 - - 

16-20 1 (12.5%) 2 (25%) 3 (37.5%) 3 - - 

21-25 - - - - - - 

Mean±SD 12.65.5 14.62.3 13.62.9    

Range 5-20 12-16 5-20    

Table 2. Distribution of Cases of -Thalassemia Major Patients with HFE Gene Mutation (n=8) 
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Chart 1. Distribution of Cases of β-Thalassemia 

Major Without HFE Gene Mutation 

 

 
Chart 2. Distribution of Cases of β-Thalassemia 

Major Patients with HFE Gene Mutation 

 

REFERENCES 

1. Burt MJ, George PM, Upton JD, et al. Significance of 

haemochromatosis gene mutation in general 

population: implication for screening. Gut 

1998;43(6):830-836. 

2. Oliveira TM, Souza FP, Cordeiro JA, et al. HFE mutations 

in Brazilian thalassemia patients. Brazilian Journal of 

Medical and Biological Research 2006;39:1575-1580. 

3. Edwards CQ. Hemochromatosis. In: Greer JP, Foerster 

J, Rogers GM, et al, eds. Wintrobe’s Clinical 

Hematology. 12th edn. Lippincott Williams and Wilkins 

2009:857-880. 

4. Feder JN, Penny DM, Irrinki A, et al. The 

hemochromatosis gene product complexes with the 

transferrin receptor and lowers its affinity for ligand 

binding. Proc Natl Acad Sci U S A 1998;95(4):1472-

1477. 

5. Lebron JA, Bennett MJ, Vaughn DE, et al. Crystal 

structure of the hemochromatosis protein HFE and 

characterization of its interaction with transferrin 

receptor. Cell 1998;93(1):111-123. 

6. Garewal G, Das R, Ahluwalia J, et al. Prevalence of the 

H63D mutation of the HFE in the north India: its 

presence does not cause iron overload in beta 

thalassemia trait. Eur J Haematol 2005;74(4):333-336. 

7. Agarwal S, Tewari D, Arya V, et al. Status of HFE 

mutation in thalassemia syndromes in north India. Ann 

Hematol 2007;86(7):483-485. 

8. Kaur G, Rapthap CC, Xavier M, et al. Distribution of 

C282Y and H63D mutation in HFE gene in healthy Asian 

Indians and patients with thalassemia major. Natl Med 

J India 2003;16(6):309-310. 

9. Madani HA, Afify RA, Salama N, et al. Role of HFE gene 

mutations on developing iron overload in β-thalassemia 

carriers in Egypt. EMJH. 2011;17(6):546-551. 

10. Poncz M, Solomiejczyk D, Harpel B, et al. Construction 

of human gene libraries from small amounts of 

peripheral blood: analysis of beta-like globin genes. 

Hemoglobin 1982;6(1):27-36. 

11. Bates P, Schagat T, Arduengo M. Detecting HFE 

mutation in Human Genomic DNA: Instructor’s Manual. 

Promega Corporation, Madison, USA, 2008. 

12. Cao A, Galanello R, Rosatelli MC, et al. Clinical 

experience of management of thalassaemia: the 

Sardinian experience. Semin Hematol 1996;33(1):66-

75. 

13. Barrai I, Rosito A, Cappellozza G, et al. Beta-thalassemia 

in the Po delta: selection, geography, and population 

structure. Am J Hum Genet 1984;36(5):1121-1134. 

14. Parkkila S, Waheed A, Britton RS, et al. 

Immunohistochemistry of HLA-H, the protein defective 

in patients with hereditary hemochromatosis, reveals 

unique pattern of expression in gastrointestinal tract. 

Proc Natl Acad Sci U S A 1997;94(6):2534-2539. 

15. Longo F, Zecchina G, Sbaiz L, et al. The influence of 

haemochromatosis mutations on iron overload of 

thalassemia major. Haematologica 1999;84(9):799-

803. 

 

 

 

 

 

 


