
Blessed with a bouncing baby boy, Mr and Mrs Smith’s joy was crushed when their child 
was diagnosed with thalassaemia major, a disorder that reduces the produc tion of  

haemoglobin in the red blood cells, disrupting the flow of oxygen within the body. Right 
away they realised that he would be forced to endure regular blood transfusions and would 
have to live under the shadow of an uncertain prognosis.

“Thalassaemia is a genetic blood disorder,” said Tee Sze Tian, chief embryologist at TMC 
Fertility in Kuala Lumpur. “When someone is carrying only one copy of the mutated gene 
causing thalassemia, they can lead a near normal life as a carrier. But when a child inherits 
two copies of the mutated gene from both parents who are carriers, they will have  
thalassaemia major, a potentially life-threatening condition.”

This is where pre-implantation genetic testing (PGT) can come in at the earliest moments 

by thalassaemia or other genetic abnormalities like Marfan syndrome, Huntington disease, 
cystic fibrosis and haemophilia. Through this technique, embryos created through in vitro 
fertilisation (IVF) can be assessed for genetic and chromosomal conditions prior to their 
implantation into the womb, with a very high accuracy rate.

IVF is the process of fertilisation by extracting eggs, retrieving a sperm sample, and then  
fertilising them in a specialised laboratory. The resulting embryo, or multiple embryos, is 
then transferred to the uterus to prompt a natural pregnancy.

is also recommend ed for anyone who has a genetically inherited disease running in their 
family to avoid passing it on to their children.

the most advanced pre-implantation screening to date. With this technique, each sample is 
given an additional molecular code to eliminate the possibility of errors.

Hr-NGS tests all 24 chromosomes using several cells from the embryo to assess not just the 
condition of the embryo but the potential health risks the child faces decades down the line. 

predictions of a person’s health conditions even before birth.

Faced with their 
son’s potentially 
life-threatening 
thalassaemia,  
a couple opted  
for genetic  
testing at TMC 
Fertility to try  
to save him.
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“To test for thalassaemia through PGT-M we make multiple copies of one 
particular gene that’s of interest for each embryo and run a test on it to see if 
a mutated gene—the gene responsible for one particular genetic condition—is 
present. We will only choose those embryos that are free of the condition to 
be transferred back to the mother,” said Ms Tee.

Faced with their new son’s potentially short and painful life due to  
thalassaemia major, Mr and Mrs Smith considered their options. They had 
heard that a bone marrow or stem cell transplant to replace his unhealthy 
marrow could save their boy, but first they would have to find a matching 
donor. Instead, they decided to produce one themselves—a so-called  
“saviour sibling”.

“In this way, blood stem cells collected from the baby’s umbilical cord during 
delivery could then be used in a bone marrow transplant for its sick sibling, of-
fering the chance of a permanent cure. The chances for bone marrow match-
ing between siblings preselected with PGT-HLA (Human Leukocyte Antigen) 
typing can be as high as 85-90 percent,” said Ms Tee.

This treatment involves producing embryos through IVF which are PGT-M 
screened to be sure they are free from thalassaemia. Doctors also conduct 
an HLA test to identify the embryos which have suitable human leukocyte 
antigens, making them a match for the couple’s existing baby.

Eventually, an embryo that did not carry the thalassae mia major gene was 
found, and the HLA was a match. It was successfully transferred into  
Mrs Smith’s uterus, and after nine months she delivered a healthy baby.

“Right after birth, the stem cells were taken from the blood in the baby’s  
umbilical cord. These stem cells were processed and stored for subsequent 
use for transplant,” said Ms Tee.

“Although the stem cells had been stored for several years, the transplant 
procedure was still a success. The boy still needs a lot of follow up and  
monitoring after the transplant as it’s a long process. But at least he is living 
a near normal life, without the need of blood transfusion. The siblings are 
always there for each other to share all the good moments and are living a 
healthy and good life,” she added.

There are two forms of  
PGT which are available at  
TMC Fertility: 

PGT-A, a routine procedure that 
identifies embryos that do not 
have the correct number of 46 
chromosomes, which can lead 
to conditions such as Down, 
Patau, Edward and Turner  
syndromes.

The second, PGT-M, detects 
monogenic diseases like  
thalassaemia and is an option 
for parents with a history of 
familial genetic conditions.

Tee Sze Tian
Chief Embryologist
TMC Fertility @ Thomson Hospital

Tee Sze Tian has been involved in over 10,000 IVF cycles of 
which more than 3,000 are PGT cycles.
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