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• It occurs as a result of genetic defect or mutation 
wether it’s in the :

Hemoglobin alpha gene (HBA1 and HBA2) on 
chromosome 16 which encode the α-chain, 

and/or

Hemoglobin beta gene (HBB) which encodes the 

β-chain and is located on chromosome 11.

• Mode of inheritance: Autosomal Recessive
• In Indonesia, it is estimated that 200,000 infants 

with thalassemia carrier born each year.



loss of one alpha-globin allele silent 
carriers

loss of two of the four alpha-globin alpha thalassemia 
trait

• loss of all four Hb Bart syndrome 
• Loss of three HbH disease
• Beta-thalassemias are very heterogeneous at the molecular level, 

with more than 200 disease-causing mutations.





• Genetic counselling in Thalassemia is inseparable from it’s genetic 
diagnosis

• Genetic counselling aims to replace misunderstandings about the causes, 
pattern of inheritance / recurrence risk of the disease and to increase 
people’s control of their own and their family’s health by informing them 
of the resources available for diagnosis, treatment and prevention 

• The burden of treatment and QoL should be discussed and considered 
within genetic counselling.

• In this case report, Genetic counselling is given to informed a male 
patient who was diagnosed with Thalassemia  and is going to be married 
with a female with a normal phenotype but who is also mildly anemic →
Wished to know the possibility of passing down  the thalassemia gene to 
their children in the future. 











• From Routine Blood 
Test the patient was 
shown to Have 
Microcytic 
Hypochromic Anemia, 
with Hb below normal 
range, while MCV and 
MCH is also shown 
less than normal 
range.

• Red Cell Distribution 
Width (RDW) is an 
examination that is 
very usefull for 
thalassemia screening 
(RDW and RDWI)  



Interpretation: there are no iron deficiency because of the high Ferritin value, and it’s high value also 
thought to be from hemolitic anemia, HB E still can’t be defined because it’s curve can’t be separated 
from other type of hemoglobin because of restricted function of the examination at that time.



• Iron deficiency anaemia and beta thalassemia trait are the most common causes of microcytic 
hypochromic anaemia

• The differentiation between Iron deficiency anemia and Beta thalassemia trait is important because of 
two main reasons .1st is that misdiagnosed beta thalassemia trait as Iron deficiency anemia may get 
married to a beta thalassemia trait , resulting in homozygous or thalassemia major in the offsprings. 2nd

reason is to be able to give the correct treatment for the condition.



Hemoglobin electrophoresis is used as a screening test to identify normal and abnormal 
hemoglobins and assess their quantity. Hemoglobin types include hemoglobin A1 (HbA1), 
hemoglobin A2 (HbA2), hemoglobin F (HbF; fetal hemoglobin), hemoglobin C (HbC), and 
hemoglobin S (HbS). NORMAL Hemoglobin reference ranges are as follows.*



In 2022  result it is clear that HB E is 
dectected with high percentation, Hb 
A is present but also deficient. 
Leading to a Hb E/ β-Thalassemia 
Clinical Diagnosis (although genetic 
testing is still needed to know the 
genetic diagnosis) 



• HbE/β-thalassemia typically has a 
greater degree of HbF elevation 
ranging from 14% to 40%. 

• Capillary electrophoresis in HbE/β0-
thalassemia shows bands in HbE, 
HbA2, and HbF regions. While HbE/β+-
thalassemia shows bands in HbE, HbA, 
HbA2, and HbF regions







• RDW is useful in the differential 
diagnosis between iron deficiency 
anaemia and heterozygous thalassemia.



RDWI had been proven to be reliable 
discrimination index in the differentiation between 
Iron deficiency anemia and beta thalassemia trait ( 
Ismail et;al.2016 ) . It can be easily calculated as ( 
MCV in ( Fl) x RDW / RBCs in (million per microlitre ) 
) quotient more than 220 suggest Iron deficiency 
anemia, less than 220 suggest beta thalassemia 
trait.

It can be concluded from the Hematologic tests 
and Hb Electrophoresis result that the patient is 
diagnosed with a compound heterozygote 
Thalassemia or Hb E/beta- Thalassemia. (by the 
High HB E percentage (between 30-70%), the 
production of quite high HbA2 and HbF; and also 
presence of HbA eventhough in a very little 
quantity (Different levels of HbA can still be 
detected in HbE/β+ Thalassemia)





Although Hb value was only 
slightly below the normal range, 
the MCV and MCH is also less 
than normal which can be caused 
by Iron deficiency, this 
examination still can’t ruled out 
the Differential Diagnosis of 
alpha Thalassemia Trait / carrier, 
in which can still give the same 
result in a heterozygote genotype 
or if  only one or two out of four  
HBA gene  is defective.



Interpretation: Low Serum Iron and Ferritin also support the diagnosis of Iron Deficiency Anemia. But 
it is NOT impossible to have Alpha Thalassemia with superimposed iron deficiency.



• Normal value of Hb A shows that there are 
no mutation in the HBB gene that is 
needed to form Beta Globin to form Hb A 
(2 Beta globin +2 alpha globin)

• And Hb A2 is also in normal range that 
show there is no deficiency of beta globin 
production so Hb A2 with Alpha and delta 
globin is not produced. 



• Even though with iron supplementation Hb result is Normal, but with MCV and MCH result that is 
still lower than normal range, there are still a possibility of being a carrier of Thalassemia Alpha (or 
there is a possibility in cases where mutation also happened to gene needed for delta globin 
production. So Genetic testing is still needed to look wether there are mutation in genes  needed to 
form Alpha Globin molecule.
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