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Xu J et al. Proc Natl Acad Sci U S A. 2016 Oct 18;113(42):11907-11912. 

Performance Number Ratio（%）

Sensitivity 15/17 88.2%

Specificity 21/25 84.0%

PPV 15/19 78.9%

NPV 21/23 91.3%

PPV: pos. predictive value；NPV: neg.predictive valueNICS Development

NICS baby born in Wuxi, China

Noninvasive chromosome screening (NICS) Development



➢ Sample size:52 donated frozen blastocysts

➢ Validation method: Whole embryo as a gold standard

➢ Conclusion: NiPGT-A is more reliable than TE-biopsy PGT-A in 

frozen-thawed embryos.

Chen L et al. Front. Cell Dev. Biol9:708322.

➢ Sample size:265 donated embryos

➢ Validation method: Whole embryo as a gold standard

➢ Conclusion: Accuracy of NICS comparable to TE-PGT

NICS Accuracy Validations

Assay Sensitivity %

(95% CI)

Specificity%

(95% CI)

NPV

(95% CI)

PPV

(95% CI)

TE-PGT 89.6(81.9-94.2) 80.0(73.1-85.5) 92.8(87.2-96.0) 72.9(64.2-80.1)

NICS 86.5(78.2-91.9) 73.1(65.8-79.4) 90.0(83.6-94.1) 65.9(57.2-73.6)

P 0.6291 0.1524 0.5144 0.2677

Huang L, et al. Proc Natl Acad Sci U S A. 2019 Jul 9;116(28):14105-14112. 



NICS Accuracy Validations PGT-SR

➢ Sample size:41 frozen donated blastocysts

➢ Validation method: Whole embryo as a gold standard NICS CNV are highly concordant with biopsied based PGT-SR

Comparison of results from TE and SCM to embryos: red highlights the duplication and blue highlights the deletion related to translocation. 

Jiao J., et al., Hum Reprod. 2019 Jul 8;34(7):1369-1379.



Chen L et al. Reprod Biomed Online. 2022 Jul;45(1):26-34. 

➢ 345 paired blastocyst culture medium and whole blastocyst samples 

➢ Embryos were graded as A, B or C according to their euploidy probability levels 

NICS Accuracy Validations NICS AI Grading Strategy

Figure A：NICS grading distribution of grade A, B and C

Figure B: Grade A 91.4% Euploid; Grade B 76.4% Euploid ;

Grade C 34.6% EuploidNICS AI grading system using the machine learning method. 



Fang R., et al., J Transl Med. 2019 Mar 8;17(1):73.

A total of 52 euploid embryos were transferred in 

43 RPL or RIF patients. 

RPL and RIF patients

A total of 27 healthy babies were delivered. 

Patients with subclinical RPL and RIF

Patients with RPL≥2 times or

once with abnormal product

of conception.

Reduce the incidence of miscarriage

Increase ongoing pregnancy rate

Patients with RIF≥2 times

Increase the clinical pregnancy rate

Patients with RPL (≥3 times) or RIF (≥3 times).

Clinical Studies and Applications

A total of 273 women with a history of RPL or RIF

Xi H., et al., Front Endocrinol . 13:896357.



➢ 212 frozen-thawed single-blastocyst transfers based on morphological grades 

➢ SCM collection in preincubation for 6 h after thawing

Chen R et al. J Transl Med. 2022 Dec 3;20(1):553.

Frozen-thawed cyclesClinical Study and Applications

The pregnancy rates were significantly higher in both the euploidy and N/A groups compared to the aneuploidy group.



Xie P., et al., J Transl Med. 2022 Sep 4;20(1):396.

Conventional IVF

➢ Failed sperm DNA amplification in the current amplification system

➢ No paternal contamination was observed in conventional IVF SCM.

➢ IVF NICS performances ≈ ICSI.

Clinical Study and Applications



➢ ESNi-PGT (Embryo Selection by Noninvasive Preimplantation Genetic Test，NCT04339166)

Huang J, et al. BMJ Open 2022;12:e057254.

Clinical Study and Applications Embryo Transfer 

Prioritization

A Double-blind, randomised controlled trial 

1148 couples aged 35~42 (women) are planned to be enrolled from 13 IVF

centers in China mainland.

finished recruting patients in 2023

result unblinded April 2024. 



➢ Clinical NICS usage: >50000 tests from ~230 centers in the past 5 years as a supplement to PGTA.

➢ For all IVF cycles? Probably not for now.

➢ For patients with increased risk of embryo anneuploidy (in China, ≥2 failed implantations and ≥1 

miscarriage, or >35 maternal age)

➢ Reanalyze frozen embryos (D5 thawed for 6-8 hours, <5% no call, >93% concordance)

➢ For embryos with poor morphology

➢ Embryo biopsy limited by expertise or regulation. 

Clinical Usage/Benefits



➢ Accuracy: Susceptible to sample contamination (cumulus, polar body, external contaminations): 

recommend to check SNP, especially for embryos with euploid results. 

NOT a diagnostic test as of now.

➢ Sensitivity: D5 no call rate: ~10-15%, ~80% concordance, D6 embryos are more accurate, <5% no call 

rate, ~90% concordance... But should D5 embryos be cultured to D6?

➢ Standardization: automation

➢ PGTM and PGTSR?

➢ Need more research on the origin of contamination. (methylation? SNP? transcriptomics?)

Limitations and Future directions
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