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Figure 8.3 Model of the haemoglobin molecule showing
a (red) and B (blue) chains. 2.3-BPG (bisphosphoglycerate)
binds in the centre of the molecule and stabilizes the
deoxygenated form by cross-linking the j chains (alsoc see
Fig. 8.4). M, methyl; P, propionic acid; V, vinyl.
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Figure 8.21 Major haemoglobin abnormalities:
geographical distribution.
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Beta Thalassaemia

reduced production of 3 globin chains
no production of 3 globin genes

3 thalassaemia carrier
3 thalassaemia carrier
3 thalassaemia major

3 thalassaemia intermedia or major depending
on the quantity 3 chains being synthesized

B thalassaemia intermedia or carrier depending
on the quantity 3 chains being synthesized
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Table 8.10 B-Thalassaemia: common findings

Type of Findings in Findings in

thalassaemia homozygote heterozygote

p* Thalassaemia Thalassaemia minor
major HbA + F HDA,; raised
+ A

p° Thalassaemia Thalassaemia minor
major HbF + A, HbA, raised

op Thalassaemia Thalassaemia minor
intermedia HbF 5-15%

HbF only HbA, normal

op° (Lepore) Thalassaemia Thalassaemia minor
major or
intermedia

HbF and Lepore

Hb Lepore 5-15%
HbA; normal

Adapted with permission from Weatherall DJ. Disorders of the

synthesis of function of haemoglobin. In: Weatherall DJ, Warrell DA,
Cox TM, Firth JD (eds) Oxford Textbook of Medicine, 5th edn.
Oxford: Oxford University Press; 2010.

Hb Lepore is a cross-fusion product of § and [ globin genes.
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Haemoglobin: Structure
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Clinical Features

m Severe anaemia

m Hepatosplenomegaly due to excessive red
cell destruction and extramedullary
haematosis

m Increased iron absorption

m Expansion of bones caused by Intense
marrow hyperplasia
— Thalassaemic facial appearance

— Thinning of the cortex of many bones <XI fractures

— Bossing of the skull with hair on end appearance on
X-ray
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Sickle Cell Mutation

Chromosome 16 o2 ol
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Therapeutic Approaches for

Sickle Cell Disease

* Strategies to reduce hemoglobin S polymerization

— Increase hemoglobin F il qladd) 3403
 Hydroxyurea, butyrate, erythropoietin

— Prevent sickle cell dehydration s G i
 Clotrimazole, Mg pidolate
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Table 72 Classification of thalassaesmia®.

Clinical

Hydrops fetalis Thalassaemia minor
Four gene deletion w-thalassaemia P*Thalassaemia trait
Thalassaemia major p*-Thalassaemia trait

Transfusion dependent, homozygous
p-thalassaemia or other combinations of f-thalassaemia trait

Thalassaemia intermedia (non-transfusion dependent thalassaemia) - Thalassaemia trait
See [able 73 a'*- Thalassaemia trait
Genetic
Type Haplotype Heterozygous thalassaemia  Homozygous
trait (minor)*
u-Thalassaemiast
o’ -] MCV, MCH low Hydrops fetalis
o' —f MCV, MCH minmally reduced  As heterozygous o*-thalassaemiat

Compound heterozygote oo’ (— ) is
haemoglobin H disease

B-Thalassaemias
i MCV, MCH low (Hb A, >35%)  Thalassaemia major (Hb F 98%, Hb A, 2%)
i MCY, MCH low (Hb A, >3.5%)  Thalassaemia major or intermedia (Hb F

70-80%, Hb A 10-20%, Hb A, vaniable)

* = 2 o genes deleted or mutated, ' =one a gene deleted or mutated
*See text for the less common diseases: Gfi-thalassaemia, haemoglobin Lepore and dominant [-thalassaemia trait



