
提問回答補充

1. NIPS偽陰性比率為0.02-0.26%
2. DiGeroge syndrome的發生率1/3000-6000
3. 抗凝血劑會造成fetal fraction降低，intermediate risk上升，但

Aspirin的影響較小 (2024 AJOG Raj Shree et al)
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The impact of NIPS
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Platt LD et al. Am J Obstet Gynecol. 2014
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Hui L et al. Population-based impact of noninvasive prenatal screening on screening and diagnostic testing for fetal aneuploidy. Genet Med. 2017
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Hui L. Noninvasive Approaches to Prenatal Diagnosis: Historical Perspective and Future Directions. Methods Mol Biol. 2019
Benoy ME. The impact of insurance on equitable access to non-invasive prenatal screening (NIPT): private insurance may not pay. J Community Genet. 2021
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ACOG Practice Bulletin, Number 226. Obstet Gynecol. 2020
Dungan JS, Klugman S, Darilek S, et al. ACMG practice guideline. 2023

“Cell-free DNA is the most sensitive and specific screening test for common fetal 
aneuploidies.” 
“ACMG strongly recommended NIPS for all pregnant individuals over traditional 
screening for common trisomy (in singleton and twin pregnancies) and SCAs 
(singleton pregnancies).”
“Nevertheless, it has the potential for false positive and false negative results. 
Furthermore, it is not equivalent to diagnostic testing.” 
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The interpretation of NIPS results
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Carvajal DN, Rowe PC. Sensitivity, specificity, predictive values, and likelihood ratios. Pediatr Rev. 2010
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Detection rate (DR) False positive rate (FPR)
Trisomy 21 99.2% 0.09%
Trisomy 18 96.3% 0.13%
Trisomy 13 91.0% 0.13%

Monosomy X 90.3% 0.23%
Other sex chromosome aneuploidies 93.0% 0.14%

Trisomy 21 (twins) 93.7% 0.23%

Gil MM, Nicolaides KH et al. Ultrasound Obstet Gynecol. 2015
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Hui L, Ellis K, Mayen D, et al. Position statement from the ISPD. Prenat Diagn. 2023
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Hui L et al. Population-based impact of noninvasive prenatal screening on screening and diagnostic testing for fetal aneuploidy. Genet Med. 2017
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Hartwig TS, Ambye L, Sørensen S, Jørgensen FS. Discordant non-invasive prenatal testing (NIPT) - a systematic review. Prenat Diagn. 2017
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65% No explanation!
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Grati FR, Bajaj K, Malvestiti F, et al. Prenat Diagn. 2015
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Snyder MW, Simmons LE, Kitzman JO, et al. Copy-number variation and false positive prenatal aneuploidy screening results. N Engl J Med. 2015;
Kingsley C, Wang E, Oliphant A. Copy-Number Variation and False Positive Results of Prenatal Screening. N Engl J Med. 2015
van den Boom D, Ehrich M, Kim SK. Copy-Number Variation and False Positive Results of Prenatal Screening. N Engl J Med. 2015
Wang Y et al. Maternal mosaicism is a significant contributor to discordant sex chromosomal aneuploidies associated with noninvasive prenatal testing. Clin Chem. 2014
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Bianchi DW, Chudova D, Sehnert AJ, et al. Noninvasive Prenatal Testing and Incidental Detection of Occult Maternal Malignancies. JAMA. 2015
Snyder HL, Curnow KJ, Bhatt S, Bianchi DW. Prenat Diagn. 2016
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Carlson LM, Hardisty E, Coombs CC, Vora NL. Maternal Malignancy Evaluation After Discordant Cell-Free DNA Results. Obstet Gynecol. 2018
Ji X, Li J, Huang Y, et al. Identifying occult maternal malignancies from 1.93 million pregnant women undergoing noninvasive prenatal screening tests. Genet Med. 2019

PPV 7.6%
PPV 75%
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Wang E, Batey A, Struble C, Musci T, Song K, Oliphant A. Gestational age and maternal weight effects on fetal cell-free DNA in maternal plasma. Prenat Diagn. 2013
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What to do 
after positive 
NIPS results?
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Bardi F et al. Prenat Diagn. 2022
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Sandow R et al. Increasing maternal age is not a significant cause of false-positive results for monosomy X in non-invasive prenatal testing. Prenat Diagn. 2020

NIPS (45,X)                PPV 30%
NIPS (45,X)+USG(+) PPV 85%
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35%
31%

11.7%

Hui L et al. Population-based impact of noninvasive prenatal screening on screening and diagnostic testing for fetal aneuploidy. Genet Med. 2017
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NIPS high risk

USG abnormal

CFTS high risk
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NIPS

MultipleT18/21 T13 Monosomy X RAT T6/7/11/14/15/20
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Created by Liliane Lin. Adapted from Mardy et al. Table2.

2024/04/14 台灣婦產科醫學會 「產前進階照護 」教育訓練課程講義 林俐伶



Mardy AH, Norton ME. Diagnostic testing after positive results on cell free DNA screening: CVS or Amnio?. Prenat Diagn. 2021
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Benn P, Grati FR. Genome-wide non-invasive prenatal screening for all cytogenetically visible imbalances. Ultrasound Obstet Gynecol. 2018

15%
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Grati FR et al. Outcomes in pregnancies with a confined placental mosaicism and implications for prenatal screening using cell-free DNA. Genet Med. 2020
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Created by Liliane Lin. Adapted from Mardy et al. Table2.
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NIPS 
future and implementation
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Dungan JS, Klugman S, Darilek S, et al. ACMG guideline. 2023
Blagowidow N, Nowakowska B, Schindewolf E, et al. Prenatal Screening and Diagnostic Considerations for 22q11.2 Microdeletions. Genes (Basel). 2023

ACMG guidelines do not recommend NIPS for genome-wide RAT and CNV screening.
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However, ACMG suggests NIPS for 22q11.2 deletion syndrome be offered to all 
pregnant individuals.
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Hui L, Hyett J. Noninvasive prenatal testing for trisomy 21: challenges for implementation in Australia. Aust N Z J Obstet Gynaecol. 2013
33

Contingent screeningPrimary screening
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Ravitsky V, Roy MC, Haidar H, et al. The Emergence and Global Spread of Noninvasive Prenatal Testing. Annu Rev Genomics Hum Genet. 2021

Funded origin Tier of testing USD Ongoing trial
Australia Self-funded Both 300-365

Netherlands Public-funded 1st tier
2nd tier (option) 205 TRIDENT-2 (GW)

UK Public-funded 2nd tier 263-395
USA Partially covered 2nd tier

Canada Public-funded (partial) 2nd tier 380-420 PEGASUS-2 (1st tier)
Germany Partially covered Case by case

Italy Partially covered 2nd tier 197-329
China Partially covered 2nd tier 130-380 Pilot study (1st tier)

Hong Kong Public-funded 2nd tier 700-1000 (2011)
Japan Self-funded 2nd tier 1054-1252
India Self-funded Uncertain 130-160
Israel Self-funded Uncertain

Taiwan Self-funded Both 468-856
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NIPS is the best 
screening tool for 
Down syndrome 
so far.

The value of early 
ultrasound for 
structural survey 
should be 
recognized.

Always be aware 
of false positives 
and negatives.
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Thanks for your attention
uoly2009@gmail.com

媽寶影像工作室
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