
RESULTS
 ● 0.5% (266/48,965) of samples screened with EAA were aneuploid for an uncommonly-screened 

chromosome (i.e., not chr13, 18, or 21) with the most frequent aneuploidies occurring on chr7, 8, 
15, 16, and 20 (Fig. 1).

 – Near-zero instances of aneuploidy were observed on chr1, 11, 17, and 19, consistent with 
previous reports1,3 (Fig. 1).

 ● Frequency of mosaicism differed between common and EAA-idenitified aneuploidies (Fig. 2).

 – For example, 4.4% of samples positive for chr21 were estimated to have DOM<0.5 (Fig. 2).

 – For chr7, 87.7% of positive samples were estimated to have DOM<0.5 (Fig. 2).

 ● Three out of five samples with known clinical outcomes had DOM less than 50% (Table 1).

 ● The overall sensitivity and specificity profiles for aneuploidy detection on common (chr13, 18,  
and 21) versus uncommon autosomes are different across calling thresholds (Fig. 3).

METHODS

PREVALENCE OF AUTOSOMAL 
ANEUPLOIDIES

 ● 48,965 sequential NIPS samples processed 
via WGS were retrospectively analyzed.

 ● Aneuploidy was identified using a z-score that 
reflected the significance of enrichment or 
depletion in WGS read density.

 ● We examined high confidence positives 
defined as having |z|>6.

 ● DOM is defined as the ratio of the fetal 
fraction estimated from WGS read-density 
enrichment on the positive chromosome 
(FF_pos) to the orthogonal, regression-based 
fetal fraction measurement inferred from the 
collection of read density values across all 
autosomes (FF_inferred).

 ● If DOM>1, it is floored to be 1.

 ● DOM<0.5 was chosen for the threshold 
below which a positive EAA call was qualified 
as being mosaic.

VALIDATION
 ● To characterize the relationship between 

mosaicism and performance metrics 
(sensitivity/specificity), we fit a hierarchical 
Bayesian model to the retrospective samples 
in which a relationship between sample’s fetal 
fraction and depth to the z-score are learned 
to infer the likelihood of correctly calling 
negative and positive samples.

 ● We included a parameter that captures the 
mosaicism often observed in EAA.

 ● In silico positive and negative samples were 
generated to compute analytical sensitivity 
and specificity.

 ● Lastly, we computed the degrees of 
mosaicism of five samples with known clinical 
outcomes.
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CONCLUSIONS
 ● These findings suggest that mosaicism 

is common—not an edge case—when 
performing EAA and, therefore, must be 
taken into account when reporting positives.

 ● Accurate screen-positive calls for 
aneuploidies on commonly screened 
chromosomes versus those found via EAA, 
therefore, uniquely depend on established 
laboratory criteria for DOM.

 ● Interpreting these results in the same 
manner as those for common aneuploidies 
may otherwise compromise the clinical value 
of EAA due to potential false negatives.

BACKGROUND
 ● Noninvasive prenatal screening (NIPS) via 

whole-genome sequencing (WGS) can 
identify aneuploidies on typically unscreened 
chromosomes via expanded aneuploidy 
analysis (EAA).

 ● Such aneuploidies may be associated with 
placental mosaicism, uniparental disomy, and 
true fetal aneuploidy.1-5

 ● In this study, we explored the impact of EAA 
by comparing the frequency and relative 
degree of mosaicism (DOM) of the common 
aneuploidies (13, 18, 21) and their less 
common counterparts on other autosomes.

Figure 3. Comparative analytical test performance

Figure 2. Comparison of 
DOM between common and 
uncommon aneuploidy
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Figure 1. Aneuploidy Prevalence

Table 1. Concordance to Clinical Outcomes and the 
Corresponding DOM

Sample NIPS Result Outcome DOM

1 Positive chr7 trisomy 79.1%

2 Positive chr9p tetrasomy 33.7%

3 Positive chr15 trisomy 45.1%

4 Positive chr4q trisomy 21.6%

5 Positive chr22 trisomy 100%
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