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A New Layer of Insight from Routine NIPT​

From unmet need to potential solution​
Preterm birth (PTB) remains a major global health burden. It affects approximately 

1 in 10 live births worldwide and remains a leading cause of neonatal morbidity and 
mortality, with no meaningful reduction in the global rate over the previous decade.​

Current unmet need​ How this study addresses it

Early prediction remains difficult​

Current approaches provide only modest 
predictive performance during the first 
and early second trimesters.​

Our study analyzed cfDNA collected 
during routine NIPT at a median 
gestational age of approximately  
12 weeks, potentially enabling risk 
identification well before clinical signs of 
preterm labor appear.​

Many asymptomatic and nulliparous 
women are missed.

Risk assessment based on obstetric 
history is less informative in women 
without a previous pregnancy.

The study identified a molecular signal 
from cfDNA end motifs, the four-nucleotide 
sequences found at the ends of circulating 
DNA fragments. This approach does not 
depend on previous obstetric history.

Existing molecular approaches may 
require additional and costly assays.

Some models require paired cfRNA 
sequencing or other specialized analyses 
that are difficult to integrate into routine 
prenatal care.

The method repurposed cfDNA 
sequencing data already generated 
during routine NIPT, requiring  
no additional blood collection,  
library preparation, or sequencing.

Predictive accuracy has remained 
suboptimal.

Previously reported cfDNA-based 
approaches have shown modest or 
inconsistent performance.

In the validation cohort, the end-motif 
classifier achieved an AUC of 0.970, with 
94% sensitivity and 93% specificity, 
correctly identifying 16 of 17 spontaneous 
preterm births and 38 of 41 term births.

Study design: using data already generated by NIPT
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Which fragmentomic features predict best?

The study evaluated five categories of fragmentomic information:

Four-nucleotide, or 4-mer, end-motif profiles (EM)

Fragment-length distributions (FLEN)

Nucleosome-distance profiles (ND)

Genome-wide copy-number alterations (CNA)

Combined fragment-length and end-motif features (FLEN x EM)

End motifs 
emerged as the 
strongest signal

0.970 AUC

94% Sensitivity

93% Specificity

Correctly classified

16 of 17
preterm births

38 of 41
term pregnancies

Using data already generated by 
routine NIPT

Translating Into Real-World Clinical Practice

Seamless NIPT Integration

Uses cfDNA from the existing NIPT 
workflow, with no additional maternal 
blood draw.

Earlier Risk Identification

First-trimester risk assessment may 
support enhanced antenatal monitoring 
and further cervical assessment.

Scalable Clinical Potential 
Compatibility with established NIPT 
infrastructure may support future 
translation into routine antenatal care, 
including resource-limited settings.

ONE BLOOD DRAW, 
EARLIER PTB PREDICTION.

A potential new layer of value from existing NIPT data

One maternal 
blood draw

The same plasma already 
collected for routine  
NIPT - no extra procedure  
for the mother.

No additional 
sequencing

Use existing cfDNA data 
- no new assay, no added 
sequencing cost.

PTB prediction with 
established NIPT 

Flags spontaneous PTB  
risk weeks before  
clinical onset.

This proof-of-concept study highlights the potential of 
cfDNA fragmentomics to add a new layer of pregnancy-
risk information to the established NIPT workflow - while 
prospective validation will be essential to determine its 
clinical utility.
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