
This article is protected by copyright. All rights reserved 

Noninvasive Prenatal Testing for Trisomy 21, 18 and 13 - Clinical 

Experience from 146,958 Pregnancies 

 

Author: Hongyun Zhang1,2, Ya Gao1, Fuman Jiang1, Meili Fu1,2, Yuying Yuan1, Yulai Guo1, Zhongyi Zhu1, 

Mengmeng Lin1, Qiufang Liu1,2, Zhongming Tian1,3, Haiquan Zhang1,4, Fang Chen5,7, Tze Kin Lau6, Lijian 

Zhao1,2, Xin Yi1, Ye Yin1, Wei Wang1,2,5 

1BGI Diagnostics, Shenzhen, China 

2BGI Clinical Laboratories –Shenzhen, China 

3BGI Clinical Laboratories –Tianjin, China 

4BGI Clinical Laboratories –Wuhan, China 

5BGI-Shenzhen, China 

6Fetal Medicine Centre, Paramount Medical Centre, Hong Kong 

7Section of Molecular Disease Biology, Department of Veterinary Disease Biology, Faculty of Health and 
Medical Sciences, University of Copenhagen, 2200 Copenhagen N, Denmark  

 

 

 

This article has been accepted for publication and undergone full peer review but has not 
been through the copyediting, typesetting, pagination and proofreading process, which 
may lead to differences between this version and the Version of Record. Please cite this 
article as doi: 10.1002/uog.14792 



This article is protected by copyright. All rights reserved 

Corresponding author and address: 

Wei Wang, BGI-Shenzhen, 11th Building, Beishan Industrial Zone, Yantian District, Shenzhen City, 518083 

China. (Email: wangw@genomics.cn) 

Keywords: NIPT, trisomy, clinical performance, low-risk population, cell free DNA, mosaicism, CNV, false 

positive, false negative 

Conflict of interest statement: 

Hongyun Zhang, Ya Gao, Fuman Jiang, Meili Fu, Yuying Yuan, Yulai Guo, Zhongyi Zhu, Mengmeng Lin, 

Qiufang Liu, Zhongming Tian, Haiquan Zhang, Lijian Zhao, Xin Yi, Ye Yin, and Wei Wang are employees of 

BGI Diagnostics. Fang Chen is employee of BGI-Shenzhen. Tze Kin Lau has no financial relationship with 

BGI Diagnostics or BGI-Shenzhen.  

 

Abstract 

Objectives: The aim of this study was to report the clinical performance of massively parallel 

sequencing-based noninvasive prenatal testing (NIPT) in detecting T21, T18, and T13 in over 140,000 

clinical samples. NIPT performance in low-risk pregnancies and high-risk pregnancies was also compared.  

Methods: from January 1, 2012 to August 31, 2013, 147,314 NIPT requests were received for screening of 

fetal trisomy 21, 18, and 13 using low-coverage whole-genome sequencing of plasma cell free DNA. NIPT 

results were validated by karyotyping confirmation or follow-up of clinical outcomes. 

Results: NIPT was performed on 146,958 samples, of which outcome data were available in 112,669 

(76.7%). 3,213 cases required repeat blood sampling, 145 had no report. Aneuploidy was confirmed in 
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720 of 781 T21-positive cases, 167 of 218 T18-positive cases, and 22 of 67 T13-positive cases. There were 

9 false negative identified, including 6 T21 and 3 T18 cases. The overall sensitivity of NIPT was 99.17% for 

T21, 98.24% for T18, and 100% for T13, and the specificity was 99.95% for T21, 99.95% for T18, and 99.96% 

for T13. There was no significant difference in test performance between 72,382 high-risk and 40,287 

low-risk subjects (sensitivity 99.21% vs. 98.97%, p=0.82; specificity 99.95% vs. 99.95%, p=0.98). The major 

factors contributing to NIPT false positive and false negative results were maternal copy number variant 

(CNV) and fetal/placental mosaicism, but not fetal fraction.  

Conclusions: With stringent protocol, the high performance of NIPT showed by early validation studies 

could be maintained in large clinical services. NIPT can provide equally high sensitivity and specificity in 

screening T21 in low-risk population. 
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