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Classification 

The genetic haemoglobin disorders are broadly classified into 

thalassaemia syndromes and abnormal haemoglobins. 

Thalassaemia syndromes 

Thalassaemias are a heterogenous group of inherited disorders of 

haemoglobin synthesis in which one or more of the globin chains 

are either absent (αo and βo) or are produced at a reduced rate 

(α+ and β+). 

Abnormal haemoglobins 

The abnormal haemoglobins, for example Hb-S and Hb-C, are 

produced in normal amount but are structurally abnormal and 

therefore lack the usual qualities of haemoglobin. Some abnormal 

haemoglobins like Hb-E, in addition to being structurally 

abnormal are also produced in reduced amount. 

Thalassaemias may be classified on the basis of clinical severity 

or according to the type of globin chain(s) affected.
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Clinical classification 

Thalassaemias are classified on the basis of clinical picture as 

follows: 

1. Thalassaemia minor (trait) is the heterozygous form. 

2. Thalassaemia major (TM) in which the patient becomes 

transfusion dependent from an early life. 

3. Thalassaemia Intermedia (TI) or Non Transfusion 

Dependent Thalassaemia (NTDT) is more severe than 

thalassaemia trait but is less severe than thalassaemia 

major. 

Genetic classification 

Since genetic haemoglobin disorders are inherited it is best to 

classify these on the basis of mutations in the globin genes. 

Thalassaemias are classified based on the type of globin gene(s) 

affected, for example α, β, or δ-thalassaemia etc. There is a long 

list of thalassaemias involving one or more globin genes that is 

further complicated by the frequent finding of coinheritance of 

thalassaemias and abnormal haemoglobins. Table 3.1 gives a 

simplified genetic classification of thalassaemia syndromes. 

The hereditary persistence of fetal haemoglobin is a unique 

category of genetic haemoglobin disorders that is characterized by 

persistence of Hb-F in to adult life. But it usually lacks the imbalance 

in the globin chain production. 

A very large number of abnormal haemoglobins have been 

reported but most of these are of no clinical significance. There 

are relatively few abnormal haemoglobins that are of clinical 

significance. The abnormal haemoglobins either alone or in 

combination with thalassaemia may lead to a variety of clinical 

syndromes (Table 3.2). 
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Table 3.1. The genetic classification of thalassaemias and HPFH. 

Common thalassaemias 

-Thalassaemias 

 o–Thalassaemias 

  Deletion form 

  Non-deletion form 

 +-Thalassaemias 

  Deletion form 

  Non-deletion form 

 With abnormal haemoglobins like Hb-S, Hb-E etc. 

 With other Thalassaemias 

β-thalassaemias 

 o–Thalassaemias 

 +-Thalassaemias 

 With abnormal haemoglobins like Hb-S, Hb-E etc. 

 With other Thalassaemias 

Uncommon thalassaemias 

()o–Thalassaemia 

(A)o–Thalassaemia 

()o–Thalassaemia 

-Thalassaemia 

Hereditary Persistence of Fetal Haemoglobin (HPFH) 

 Deletion form 

 Non-deletion form 
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Table 3.2. The clinically significant abnormal haemoglobins. 

Sickling Disorders 

Sickle Cell Disease (S/S) 

Hb-S with -Thalassaemia 

Hb-S with α-Thalassaemia 

Hb-S with other abnormal haemoglobins like Hb-D etc. 

Hb-E Disorders 

Hb-E Disease (E/E) 

Hb-E with -Thalassaemia 

Hb-E with α-Thalassaemia 

Hb-E with other abnormal haemoglobins 

Hb-C Disorders 

Hb-C Disease (C/C) 

Hb-C with -Thalassaemia 

Hb-C with α-Thalassaemia 

Hb-C with other abnormal haemoglobins 

Hb-D Disorders 

Hb-D Disease (D/D) 

Hb-D with -Thalassaemia  

Hb-D with other abnormal haemoglobins 

Unstable Haemoglobins 

Haemoglobin-M 

Altered Affinity Haemoglobins 
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