


Sickle Cell Anemia and ß-Thalassemia
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Falciparum malaria 

Epidemiology of  Sickle Cell Disease

Â ~ 100,000,000 ð150,000,000 carriers worldwide

Â Highest incidence in Africa and developing countries

Â Lack of  confirmed data

Â US > 2,500,000 

In Nigeria, 1/3 population of  US, 45,000 - 90,000 babies w SCD 

born each year

ɓ6 Glu. Val.



Global Epidemiology of Hgb Disorders

~7% of global population ~500,000,000 

carries an abnormal Hemoglobin (Hgb) 

gene

Globally, only 100,000 patients w 

thalassemia major are registered and 

treated regularly  

DO YOU KNOW THATé

Å~300,000-500,000 affected children are 

born w Hgb disorders annually

Å~80% of affected children are born in 

developing countries, mainly in Africa

Å~70% (200,000-350,000) are born w 

sickle cell disease while the rest 

(90,000-150,000) w thalassemia 

disorders

ÅThe majority, ~50-80%, of affected 

children w SCD and thalassemia, die 

each year, and do not survive early 

childhood, in low & middle income 

countries

2013 Global population ~ 7,120,000,000
~7%, ~500,000,000 carriers of Hgb mutations





Thalassemia: Epidemiology
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Nonsense and frameshift mutations; 

mutations affecting transcription, splicing, 

polyadenylation, and translation

Over 300 Mutations Cause ß-Thalassemia

Human ß-Globin Gene

5ô 3ôExon 2 Exon 3Exon 1

Deletions of the ß-globin gene



Clinical Classification and 

Management of  Thalassemia
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Å Homozygous disorder

Å Significant imbalance of  Ŭ/ ɓglobin chains

Å Severe anemia presenting early in life

Å Requires lifelong RBC transfusions

Å If  untreated, leads to death usually in first decade

Thalassemia major

Å Various genetic interactions

Å Globin chain production moderately impaired

Å Mild anemia, diagnosed usually in late childhood

Å Occasional blood transfusions may be required

Thalassemia 

intermedia

Thalassemia 

minor

Å Heterozygous condition

Å Asymptomatic

Å May require genetic counseling
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Transfusion requirement

Occasional 

transfusions required 

(e.g. surgery, 

pregnancy, infection)

More frequent transfusions 

required (e.g. poor growth 

and development, specific 

morbidities)

Lifelong regular 

transfusions required 

for survival

Áɓ-Thalassemia major

ÁSevere hemoglobin E/ɓ-thalassemia

ÁHemoglobin H Constant Spring

ÁŬ-Thalassamia major (hemoglobin Bartôs hydrops fetalis)

Transfusions 

seldom required

ÁŬ-Thalassamia trait/minor

Áɓ-Thalassemia trait/minor

Non-transfusion-dependent thalassemias (NTDT)

Áɓ-Thalassemia intermedia

ÁMild/moderate hemoglobin E/ɓ-thalassemia

ÁŬ-Thalassemia intermedia (hemoglobin H disease)

Figure 1





Mortality in Thalassemia

Modell. J Cardiovasc MR 2008: 42

Death by heart failure in 70%

Median age at death 35 years


