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INFORMATION CONCERNING PREIMPLANTATION GENETIC TESTING FOR ANEUPLOIDY 
(PGT-A) VIA ’NEXT GENERATION SEQUENCING’ (NGS) 

www.uzleuven.be/lufc › tel. +32 16 34 36 24 

Preimplantation genetic testing for aneuploidies (PGT-A) using ‘next generation sequencing’ (NGS) is an analysis that 
allows serious chromosomal abnormalities to be detected in embryos obtained via in-vitro fertilisation (IVF) with 
intracytoplasmic sperm injection (ICSI), and to make a selection with the aim of increasing the chances of conception. 

Introduction  
In humans, every cell has a nucleus with 46 chromosomes. These chromosomes are the carriers of our genetic material, 
the DNA. The chromosomes form 23 pairs, whereby one chromosome is inherited from the father and one from the 
mother. The twenty-third pair are the sex chromosomes (X and Y). Women carry two copies of the X chromosome, 
whereas men have one X chromosome and one Y chromosome. 

Aneuploidy 
'Aneuploidy' is the presence of an abnormal number of chromosomes in a cell. A trisomy is when three copies of one 
specific chromosome are present. And a monosomy is when there is one copy less for a specific chromosome. Polyploidy 
is when there are too many copies of all chromosomes in a cell.  

An aneuploidy is usually not viable and results in an embryo not implanting in the uterus or an early miscarriage. However, 
some aneuploidies can result in the birth of a living child. These are trisomy 21 or ‘Down syndrome’, trisomy 18 or 
‘Edwards syndrome’, and trisomy 13 or ‘Patau syndrome’. There is also Monosomy X or ‘Turner syndrome’ which often, 
but not always, results in a miscarriage. Other sex-related aneuploidies are usually viable. 

A special form is ‘segmental aneuploidy’. This is when there is not a complete chromosome extra or less, but only a part 
of it. Depending on the size of the segment, it can be viable.  

Mosaicism 
Sometimes an embryo has an aneuploidy in some cells, but not in all. This embryo then consists from cells with a normal 
number of chromosomes and cells with an abnormal number of chromosomes. This is called mosaicism. A segmental 
aneuploidy can also occur in mosaic. Whether this embryo will implant and grow depends, among other things, on how 
many cells have the aneuploidy. A special form of mosaicism is placental mosaicism. Here the aneuploidy only occurs in 
the cells of the placenta and the cells of the embryo itself have a normal number of chromosomes. 

PGT-A 
PGT-A is the abbreviation of ‘preimplantation genetic testing for aneuploidy’, which used to be called ‘preimplantation 
genetic screening’ (PGS). The implies that an embryo, obtained via ‘in vitro-fertilisation’ (IVF) and ‘intracytoplasmic sperm 
injection’ (ICSI) or test tube fertilisation, will first be tested on the presence of aneuploidies to decide whether it is suitable 
for transfer to the uterus or not.  
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How does PGT-A work?  
PGT-A can only be performed in the context of a fertility treatment. For a more detailed description of the procedure we 
refer to the brochure entitled ‘Preimplantation Genetic Testing (PGT)’.  

For this treatment, the woman's ovaries get hormonally stimulated to promote the ripening of several oocytes. The ripe 
oocytes are removed by the fertility doctor (oocyte aspiration) and fertilised with sperm in the fertility lab. After 
fertilisation, the embryos are evaluated in terms of quality and growth over the following days. In embryos of sufficient 
quality, a few cells from the trophectoderm will be removed (biopsy) on the fifth or sixth day after fertilisation. All good 
quality embryos are frozen. The biopsied cells are then analysed in the genetic lab for the presence of aneuploidy and 
provide an answer which embryos are eligible for transfer. A transfer can then be done in a next menstrual cycle.  

How does the aneuploidy analysis work?  

The obtained biopsied cells are analysed in the laboratory of the Centre for Human Genetics (CME) for the presence of 
aneuploidy. ‘Next generation sequencing’ (NGS) is performed on the biopsied cells after multiplication of the DNA. This 
analysis allows the detection of both whole chromosome and segmental aneuploidies as well as mosaicism. Embryos with 
full aneuploidy are always excluded from transfer. Embryos with either a segmental or a mosaic aneuploidy can be 
transferred in some cases, according to the guidelines drawn up between the different Belgian genetic centres in the PGT 
consortium.  

Important limitations of PGT-A via NGS 
Several limitations are connected to this analysis:  

• In PGT-A only chromosomal aneuploidies are detected and no “mutations” in specific genes (monogenetic disorders). 
If a genetic disorder is present in the family, another form of PGT may be more advisable. In this case it is best to 
make an appointment with the Centre for Human Genetics to further discuss this. Newly occurring genetic disorders 
or disorders that have not yet been determined in the family cannot be detected with PGT-A.  

• Small chromosomal abnormalities that fall under the detection limit of the test cannot be detected either.  
• A rare chromosomal abnormality is uniparental disomy (UPD), or inheriting two chromosomes of a pair from the 

same parent and none from the other parent. This cannot be detected with PGT-A via NGS.  
• Polyploidy cannot be detected.  
• Rarely, the aneuploidy detected in the biopsy is only present in the placenta (placental mosaicism, see supra) and 

that an embryo, that is itself healthy, is excluded from transfer.  
• On the other hand, it is possible that in mosaic embryos the aneuploidy is not present in the cells of the biopsy and 

therefore is not detected.  

It is therefore important to bear in mind that not all possible genetic abnormalities in an embryo can be detected via 
PGT-A. Furthermore, non-genetic reasons of congenital disorders cannot be detected either. It means this test cannot 
offer any guarantees that a healthy child will be born, without congenital disorders.  

In addition, PGT-A via NGS cannot guarantee a pregnancy or the birth of a child. Not every cycle results in a pregnancy 
and not every pregnancy results in a birth. 
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Why choose PGT-A? 
The aim of PGT-A is a pregnancy resulting in one baby. PGT-A screens embryos on aneuploidy before transferring them 
to the uterus on the assumption of thus increasing the chances on implantation of a “healthy” viable embryo. 

Why can PGT-A have a favourable effect? 
Embryos with aneuploidies often do not implant and more often result in early miscarriages. The aim is that PGT-A already 
excludes embryos without good chances of transfer. This shortens the time to conceive via an IVF procedure (and in other 
words the birth of a baby). 

For whom can PGT-A be useful? 
The indications for which it is assumed PGT-A can possibly be meaningful, are: advanced maternal age, recurrent 
implantation failure with IVF and recurrent miscarriages. In these situations studies showed that embryos with 
aneuploidy occurred more often.  

Generally, the risk of embryos with aneuploidy increases after the age of 35 of the woman and increases progressively 
with age.  

‘Recurrent implantation failure (RIF) is when no pregnancy occurs after transfer of at least 4 good quality embryos in at 
least three IVF cycles in a woman under the age of 40. This is also called ‘IVF failure’.  

A recurrent miscarriage is when there were at least two consecutive losses of pregnancy without a normal progressing 
pregnancy in between. The cause of a recurrent miscarriage can vary, but is often unknown. In both RIF and recurrent 
miscarriages, aneuploidies were often found in these embryos. 

Why is PGT-A not standard treatment? 

Preimplantation genetic screening (PGS; the precursor of PGT-A) was already applied in the early nineties. The hypothesis 
was that selection of “euploid” embryos would increase the chances of IVF and result in less miscarriages. PGS was carried 
out on a biopsy of one or two cells in an early stage of development of the embryo (day 3 after fertilisation). The technique 
used was Fluorescence In Situ Hybridisation (FISH), whereby only a number of chromosomes could be checked for 
aneuploidy. However, various studies showed that this form of PGS did not achieve its objective.Various explanations 
were given for these disappointing results: damage to the embryo because of the biopsy at an early stage of development, 
incomplete analysis of the chromosomes because of the technique used and mosaicism which seems to appear frequently 
at this early stage of development.  

The evolution of the technical possibilities resulted in a new generation of PGT-A and a renewed interest in the technique. 
This PGT-A uses a biopsy in a later stage of development of the embryo and genetic analysis that allows all 23 
chromosome pairs to be analysed, thus bypassing some of the major limitations of the earlier PGS methods. However, 
the usefulness of PGT-A is still controversial.  

For the group of IVF couples with ‘advanced maternal age’, a number of analyses showed a favourable effect of PGT-A 
on the chances of implantation, percentages of evolutive pregnancies and living births per transferred embryo.  

In couples with normal fertility, but recurrent miscarriages, PGT-A is sometimes requested, because the belief in the 
success of a next pregnancy is gone. However, after a spontaneous fertilisation, fertility chances are usually good, 
depending on the number of miscarriages and the woman's age and there is no proven effect of PGT-A on the time to 
pregnancy, living births or miscarriages compared to a spontaneous pregnancy.  
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A recent study showed a favourable effect of PGT-A on the number of pregnancies and living births per transferred 
embryo in IVF couples with RIF or recurrent miscarriage and at least one embryo with proven aneuploidy. This could be 
explained by a greater chance of implantation and a lower chance of premature miscarriage per transferred embryo.  

The main limitation of PGT-A is that it does not result in a higher total chance of pregnancy after a full treatment. When 
one considers the number of live births per started IVF cycle, PGT-A does not seem to offer an advantage. This is logical 
as an embryo that implants after PGT-A and results in the birth of a live child, would also do so without PGT-A. If 
performing PGT-A there can be several cycles without transfer.  

Who does not come into consideration for PGT-A?  

Couples with a known genetic disorder in one or both partners or whereby one of the partners has an abnormal 
chromosome map (karyotype), may benefit from other forms of PGT. They will be referred to the Human Genetics 
consultation to discuss the different options.  

Financial aspects of PGT-A 
PGT-A is not reimbursed by the RIZIV (National Institute of Health and Disability Insurance). UZ Leuven (Centre for Human 
Genetics) charges a fixed fee of 1,583.8€ (amount on 1 June 2020) per cycle, payable in full by the patient.  
Every year on 1 January this amount is adjusted to the health index of December of the previous year 
(http://statbel.fgov.be/nl/statistieken/cijfers/economie/consumptieprijzen/gezond-heidsindex). This fee is independent 
from the number of embryos to be tested and the number of embryos declared genetically suitable for transfer. However, 
if no embryos are supplied for genetic testing, this fee is not owed. The fee is independent from possible costs related to 
the IVF procedure and the fixed cost for carrying out embryo biopsies.  

In short 
Based on current knowledge it is not obvious whether PGT-A increases the chances of a healthy baby at the end of an IVF 
cycle, because the embryos which after genetic screening result in a healthy pregnancy would also do so without the 
screening. In some cases PGT-A may increase the chances of implantation per transferred embryo and lower the chances 
of premature miscarriage, thus shortening the time to an evolutive pregnancy.  
Reducing miscarriages and sometimes shortening the time to a pregnancy can be a reason to opt for PGT-A for some 
couples. This is an extremely personal choice, which can also depend on a couple's financial capacity. As not all genetic 
disorders can be detected with PGT-A, this is not a guarantee for the birth of a healthy child. The limitations of the 
technique, that is embryos can be sometimes wrongly indicated as genetically suitable or unsuitable, also need to be 
taken into account.  
 
This document entitled ‘Information concerning preimplantation genetic testing for aneuploidy (PGT A) via ‘next 
generation Sequencing’ (NGS)’ is intended for you. If you agree to this treatment, you must complete and sign the 
enclosed ‘Agreement relating to preimplantation genetic testing for aneuploidy (PGT -A) via ‘next generation sequencing’ 
(NGS)’ and return it to LUFC, ‘contractenadministratie’, UZ Leuven, Herestraat 49, 3000 Leuven or  
contractenLUFC@uzleuven.be.

http://statbel.fgov.be/nl/statistieken/cijfers/economie/consumptieprijzen/gezond-heidsindex
mailto:contractenLUFC@uzleuven.be
mailto:contractenLUFC@uzleuven.be
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Between Leuven university fertility centre,  and Ms  .....................................................  

UZ Leuven, born on   ............. / .............. / ....................  

represented by Partner   .....................................................  

prof. dr. Karen Peeraer born on  ............. / .............. / ....................  

 with domicile at   .....................................................  

  .....................................................  

hereinafter ‘the LUFC’, on the one hand,  hereinafter ‘the prospective parents’, on the other hand, 

the following has been agreed: 

• The prospective parents declare that they have been properly informed about the PGT-A procedure, the 
advantages and disadvantages of PGT-A, the expected results and the limitations of PGT-A and that they 
have received, read and understood the document entitled ‘Information concerning preimplantation 
genetic testing for aneuploidy (PGT-A) via ‘next generation Sequencing’ (NGS)’. 

• They received a satisfactory answer to all their questions related to this. 
• In particular the prospective parents understand that PGT-A does not offer any guarantees for pregnancy 

or parenthood and that PGT-A does not exclude a genetic disorder in a possible child resulting from this 
fertility cycle. PGT-A therefore does not offer any guarantee for a healthy child, without congenital 
disorders.  

• The prospective parents declare that they were sufficiently informed about the costs connected to PGT-A 
and are prepared to pay them. They understand that the financial fixed fee must be paid per cycle as soon 
as the embryos are supplied for genetic testing. 

• The prospective parents declare that their consent for the performance of preimplantation genetic testing 
for aneuploidy, given voluntarily and without external pressure, applies for all following fertility cycles. They 
understand that they can withdraw this consent at all times and without giving a reason. 

• The prospective parents are aware that treatment by the Leuven University fertility centre (LUFC) and the 
Centre for Human Genetics (CME), University Hospital Leuven, constitutes a best-effort commitment only, 
and that a positive outcome of the treatment cannot be guaranteed. 

• The prospective parents agree that after the birth of a child conceived with IVF/ICSI and PGT-A via NGS, the 
ongoing development of the child may be monitored by asking the parents to complete questionnaires.  
 

Drawn up in duplicate in Leuven on  ……../……../……….., one copy being intended for the LUFC and the other 
for the prospective parents. 

 Name Ms Name Partner 

  ..................................................   .....................................................  

  ..................................................   .....................................................  

 born on ............ / ......... / ............  born on ............ / ......... / ...............  

 

   

prof. dr. Karen Peeraer  read and approved read and approved 
Administrator Tissue Bank LUFC signature Ms  signature Partner  
 
Please complete and sign this agreement and return it to LUFC, ‘contractenadministratie’, UZ Leuven, 
Herestraat 49, 3000 Leuven or  contractenLUFC@uzleuven.be 

mailto:contractenLUFC@uzleuven.be
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