
Should we down the pathway of niPGT-A?

Carmen Rubio, PhD

R&D VP 

IGENOMIX (Vitrolife Group), Valencia, Spain



Non-invasive approaches in prenatal diagnosis and oncology
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Embryo cell-free DNA is released during embryo development



Concordance of cfDNA vs TE biopsies & whole blastocysts



Sensitivity & specifity: niPGT-A compared to PGT-A

TE & cfDNA vs. whole blastocysts

F&S, 2021. Fertility battle

TE & cfDNA vs. day-8/10 outgrowths

N= 10 blastocysts donated for research (D5 + D6)

PLOS ONE,  
2021



Multicenter concordance study: ICM vs. SBM vs. TE

The 290 day-6/7 blastocysts belonged to 164 patients 

(mean age 37.4 and mostly AMA indication).

In combination, the three sample types (embryo 

cfDNA, ICM and TE) were informative in 230 of the 
blastocysts analyzed.
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**PPV **NPV specificity sensitivity

†TE-cfDNA 89.1% 61.7% 27.4% 9.6% 1.3% 0.985 0.353 0.800 0.898

†ICM-cfDNA 87.0% 56.5% 30.4% 7.8% 5.2% 0.939 0.471 0.571 0.911

†ICM-TE 90.0% 70.0% 20.0% 2.2% 7.8% 0.916 0.667 0.357 0.975

†Sample reference for the comparison.
*Ploidy concordance includes both full concordance (when the chromosomal status for all the chromosomes in both samples is the same) and partial concordance (the chromosomal status for some chromosomes might differ
between samples, but they are both aneuploid).
**PPV: positive predictive value; NPV: negative predictive value.

PGDIS 2023



How to improve and standardize niPGT-A results

TIMING FOR MEDIA

COLLECTION

DECREASE
CONTAMINATION

LAB PROTOCOL

AND EMBRYO CULTURE

PRIORITIZATION 
ALGORITHMS

✓ Informativity rate range: 81.8% D5 → 98.8% D6

✓ Concordance rate range TE-cfDNA: 76% D5 → 89.1% D6

✓ Concordance rate with full frozen blastocyst/ICM: up to 93.7% D6/7



TE biopsy SBM

PB 
contamination
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niPGT-A profiles  showing discordant results



Tips to decrease contamination

Pre-clinical validations in each lab are crucial



Culture up to day 4
Culture in droplets of 20-25µl

Day 4 up to day 6/7

IVF lab protocol and embryo culture conditions

NGS analysisniPGT-A report & prioritization

Day 6/7

Check the embryos that have 
reached the blastocyst stage

Blastocyst vitrification

Extra washes after 
denudation

Day 0/1 Day 4

Individual extra washes

Media aspiration + 
freeze the sample at -20°C



No impact of culture conditions
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American Journal Obstetrics & Gynaecology, 2020

Impact of culture conditions on concordance rates

Prospective Multicenter Concordance Study (NCT03520933)



Concordance rates in validations according to incubator type

IGX unpublished results
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Meyers J et al. Fertil Steril. 2020; 114(3Suppl.):e422.

Timing for media collection (fresh blastocysts)



Rubio et al. Fertil Steril. 2019; 112(3):510-519.
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Igenomix unpublished validation results

Fresh cycles D6

Timing for media collection (fresh blastocysts)



Timing for media collection (frozen blastocysts)

Igenomix unpublished validation results
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Ardestani et al., Fertil Steril, Accepted April 2024

Three timings for medium collection:
- Day 5 → 8 hrs
- Day 5 → 24 hrs
- Day 6 → 6-8 hrs



Concerns on timing for media collection

ASRM 2021
Extended culture to day-6,  and 
culture in small microdroplets did 
not impact live birth rates: 65.7% 
study group vs. 61.0% conventional 
PGT-A



This study supports single embryo culture in a reduced volume of media from day-4 till day-6 

ALPHA 2022

Concerns on timing for media collection



Diagnostic rules & algorithms

Raw data→ LM: 20-50%
Adjusted→ Abnormal >50%



Trophectoderm DNA
To evaluate the concordance and 
reproducibility of testing embryo cell-
free DNA versus TE biopsies from day 

6 and day 7 human blastocysts,

Inner cell mass DNA
To assess the concordance rates with the inner cell 
mass of the blastocysts donated for research.

Prioritization for
Embryo Transfer

Specific thresholds/chr
Aneuploidy calling

Rubio et al. AJOG. 2020; 223(5):751.e1-751.e13.

Prospective Multicenter Concordance Study (NCT03520933)

Diagnostic rules & algorithms
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