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Purpose: Massively parallel sequencing to detect fetal aneuploidy
has high sensitivity and specificity for the detection of trisomies 21,
18, and 13 in high-risk populations. The purpose of our study was to
review our institution’s experience with the use of noninvasive prena-
tal testing for aneuploidy screening.

Methods: This was a descriptive study of patients who had under-
gone noninvasive prenatal testing between January and September
2012 at the UNC Prenatal Diagnosis unit.

Results: Two hundred and eight women had undergone noninva-
sive prenatal testing during the study period. The majority of patients
were white (62.9%) and of advanced maternal age (71.2%). The fetal
fraction was below the threshold in three obese patients (1.4%).
An abnormal noninvasive prenatal test (aneuploidy detected or
“unclassified” result) was reported in 6.3% (13/208) of the patients.

INTRODUCTION

Prenatal screening for fetal aneuploidy is routinely offered to
all pregnant women."* The options for screening have previ-
ously been limited to the use of markers in maternal serum and
fetal anatomical ultrasound, with sensitivities of 69-95% for
the detection of trisomies 21, 18, and 13.! Diagnostic testing via
chorionic villus sampling (CVS) and amniocentesis is available
for the detection of chromosomal abnormalities, but uptake
is limited by the risk of pregnancy loss. As the percentage of
women of advanced maternal age steadily increases, more sen-
sitive screening tests with lower false-positive rates are needed.’?

Owing to advances in massively parallel sequencing of
maternal plasma, noninvasive prenatal testing (NIPT) for cell-
free fetal DNA has emerged as a prenatal screening tool for the
detection of aneuploidy in high-risk patients. In 2011 and 2012,
Palomaki et al.** published validation studies in 4,664 high-risk
patients, reporting successful completion of massively parallel
sequencing in 99.5% of samples, with sensitivities of 98.6, 100,
and 100% for the detection of trisomies 21, 18 and 13, respec-
tively. In 2012, the MELISSA study group published data on
the efficacy of massively parallel sequencing in 534 patients at
high risk for trisomies 21, 18, and 13, with sensitivities of 100,
97.2, and 78.6%, respectively. The group reported a cumula-
tive rate of 2.8% for “unclassified” results—now categorized as
“aneuploidy suspected”® An “unclassified” result was reported

Noninvasive prenatal testing had a combined sensitivity of 87.5% and
specificity of 99.5% for detection of trisomies 21, 18, and 13. There
were “unclassified” results in 11.1% (5/45) of the patients. Over the
study period, the number of patients requesting noninvasive prena-
tal testing increased monthly. The rate of amniocenteses significantly
declined (8.1% before vs. 5.3% after noninvasive prenatal testing,
P<0.01).

Conclusion: An increase in uptake of noninvasive prenatal testing
and a significant decline in amniocentesis procedures were observed.
The rates of “unclassified;” false-positive, and false-negative results
were higher than anticipated based on published preclinical trials.
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if the normalized chromosome value was within a border-
line range where both false-positive and false-negative results
were more likely to occur. In this article, these are referred to
as “unclassified” results because this was the terminology used
when the data were obtained.

Based on the emerging data supporting the utility of this
technology, NIPT was offered at our institution as an option
for prenatal aneuploidy screening in high-risk patients.” The
purpose of our study was to review our institution’s experience
with the use of NIPT for aneuploidy screening.

MATERIALS AND METHODS
A descriptive study of patients who received NIPT from
January to September 2012 was performed. In January 2012,
the Prenatal Diagnostics Unit at the University of North
Carolina at Chapel Hill (UNC) began offering NIPT to patients
at 210 weeks gestational age with one or more of the follow-
ing indications: advanced maternal age (AMA; =35 years old
at estimated date of delivery (EDD) with singleton or >32 years
old with dichorionic twin gestation), ultrasound findings sug-
gestive of aneuploidy, family history of Down syndrome, or a
positive first- or second-trimester serum screen (Figure 1).
At our institution, all patients who meet the above criteria are
offered genetic counseling to review the options of screening
with the combined first-trimester screen (nuchal translucency,
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Figure 1 University of North Carolina at Chapel Hill (UNC) aneuploidy screening protocol. EDD, estimated date of delivery; NIPT, noninvasive prenatal

testing; NT, nuchal translucency.

pregnancy-associated plasma protein A, and B-human chori-
onic gonadotropin), second-trimester quadruple screen (mater-
nal serum alpha fetoprotein, B-human chorionic gonadotropin,
estriol, and inhibin), or NIPT. Diagnostic testing options via
CVS or amniocentesis are also offered. Although limited data
have been published that validate the use of NIPT in twin ges-
tations,® testing was offered to these patients in select clinical
situations. All patients electing NIPT underwent an ultrasound
in order to confirm viability and gestational age and to evaluate
for cystic hygroma, increased nuchal translucency, other struc-
tural anomalies, and multiple gestation.

Specimens collected were sent to either Sequenom Center
for Molecular Medicine or Verinata Health. Multiple factors
influenced the decision to use two laboratories during the study
period. During this time, the Verinata laboratory reported
“unclassified” results for samples with normalized chromosome
values between 2.5 and 4.0.° The normalized chromosome val-
ues were >4.0 for autosomal aneuploidy and <2.5 for unaffected
fetuses.® Invasive testing was recommended for patients with
“unclassified” results due to the increased rate of aneuploidy
(28.6% (2/7)) in the MELISSA study.®

Maternal demographics, prenatal aneuploidy testing results,
and pregnancy outcomes were obtained from the patients
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medical records. Body mass index (kg/m?) was calculated using
the weight measured at the time of the screening test. We used
the total number of genetic counseling visits to estimate the rates
of screening and diagnostic testing in the 8 months before and
after the availability of NIPT because genetic counseling is sched-
uled for all high-risk patients undergoing aneuploidy testing at
our institution. Duplicate visits were removed to obtain accu-
rate numbers. Univariate analysis was conducted using Student’s
t-test to compare continuous variables and ¥ or Fisher’s exact
test for categorical variables using Open Epi Version 2.3. The
UNC Institutional Review Board approved this study.

RESULTS
During the study period, 208 patients underwent NIPT. The
majority of patients were white (62.9%) and of advanced mater-
nal age (71.2%) (Table 1). No significant differences in baseline
demographics or indications for testing between those with
normal and abnormal NIPT were observed (Table 1).

Over the study period, the number of NIPTs completed per
month increased (Figure 2a). The rates of utilizing amnio-
centesis and all invasive procedures significantly declined
after the availability of NIPT (8.1 before NIPT vs. 5.3% after
NIPT, P < 0.01; 11.8 before NIPT vs. 8.8% after NIPT, P < 0.01,
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Table 1 Cohort demographics

Normal  Abnormal
All NIPT? NIPT?
N =208 n=192 n=13 P

Maternal age at EDD 0.53

(years)

Mean + SD 36+5.5 36+5.4 37+7.4
Minimum-maximum 19-47 19-44 20-47

Gestational age* (weeks) 0.1
Mean + SD 15.6+4.3 15.5+4.1 17.5+5.5
Minimum-maximum 10-34 10-34 11.3-30.9

Trimester NIPT obtained 0.02
First 111(53.4) 103(53.7) 5(38.5)

Second 95(45.7) 88(45.8) 7(53.8)
Third 2(1) 1(0.5) 1(1.1)

BMI (kg/m?)¢ 0.83
Mean + SD 27.7+6.8 27.4+65 27.8+6.3
Minimum-maximum 16.8-51 16.8-51 20-42.3

Race 0.4
White 131(62.9) 123(64.1) 6 (46.2)

Black 37(17.8) 35(18.2) 2(15.4)
Hispanic, nonwhite 28(13.5) 24(12.5) 3(23.1)
Asian 7(3.4) 6(3.1) 1(7.7)
Other 5(2.4) 4(2.1) 1(7.7)

Laboratory <0.01
Sequenom 163(78.4) 156(81.3) 4(30.8
Verinata 45(21.6) 36(18.8) 9(69.2)

Indication 0.94

AMA 148(71.2) 139(72.4) 10(76.9)
AMA alone 121 114 5
AMA + other 27 25 5
indication®

Ultrasound abnormality 26(12.5) 23(12.0) 2(15.4)

Abnormal serum screen 29(13.9) 25(13.0) 1(7.7)
First trimester (NT, 16 13 1
PAPP-A, B-hCG)

Quadruple (MSAFP, 12 11 0
hCG, estriol, inhibin)
Integrated 1 1 0

Prior affected family 3(1.4) 3(1.6) 0(0)

member

Other 2(1.0) 2(1.0) 0 (0)

Twins (growth 1 1
discordance)
Maternal anxiety 1 1

Data are n (% for column) unless otherwise specified.

AMA, advanced maternal age; BMI, body mass index; EDD, estimated date of
delivery; hCG, human chorionic gonadotropin; MSAFP, maternal serum alpha
fetoprotein; NIPT, noninvasive prenatal testing; NT, nuchal translucency; PAPP-A,
pregnancy-associated plasma protein A.

2Excludes three patients with insufficient fetal fraction/unreportable results.
bStatistically significant at P < 0.05. ‘Gestational age at which NIPT was obtained.
dData are missing for 30 patients. ¢Other indications include ultrasound
abnormality, abnormal serum screen, prior affected child, and/or twins.
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respectively) (Figure 2b). No significant change in the rates of
CVS or first-trimester combined screens before and after NIPT
availability was observed (3.3 vs. 3.7%, P = 0.24; 46.7 vs. 47.5%,
P =0.31, respectively) (Figure 2b).

Aneuploidy was detected using NIPT in 3.8% (8/208) of the
cohort (Table 2). An “unclassified” result was reported in 11.1%
(5/45) of samples analyzed at the laboratory that reported
“unclassified” results (Table 2). Of the 13 patients with aneu-
ploidy detected or “unclassified” results, 8 (61.5%) underwent
invasive prenatal diagnostic testing. No patient with a normal
NIPT underwent invasive prenatal testing. Within our cohort,
the sensitivity and the specificity were 87.5% and 99.5%, respec-
tively, for the detection of aneuploidy in chromosomes 21, 18,
and 13. Aneuploidy was confirmed in seven patients, with six
true positives for trisomies 21 and 18 and one false negative for
trisomy 18 (Table 2). In addition, one false-positive result was
observed for monosomy 18/trisomy 13. The fetus had a nor-
mal karyotype and microarray; however, metastatic maternal
cancer was detected postpartum. This abnormal NIPT result
was thought to be due to the multiple cytogenetic abnormali-
ties found in the tumor.’ Of patients with “unclassified” NIPT
results, one fetus had confirmed trisomy 18 and two had sec-
ond-trimester fetal demises without postmortem genetic test-
ing (Table 2). Two patients delivered term infants with normal
newborn examinations (Table 2).

The NIPT result was not reportable because the fetal fraction
was below the threshold in 1.4% (3/208) of the cohort. These
patients had body mass indexes of 38.2, 44.6, and 47.3, and
NIPT was performed at 11, 10, and 12 weeks, respectively. Only
one of these three patients had repeat testing, and the fetal frac-
tion remained below the threshold on repeat sample.

NIPT was performed in four sets of twins. Aneuploidy for
chromosome 18 was detected in one set, subsequently resulting
in the demise of one twin (Table 2). This fetus had phenotypic
features consistent with trisomy 18, including heart defect,
clenched hands, and fetal growth restriction. The remainder of
the twin sets (3/4) did not have aneuploidy detected on NIPT
and had normal newborn examinations.

Delivery outcomes were available for 170 pregnancies
(81.7%). Thirty-eight patients delivered at outside institutions
and therefore medical records were unavailable for review. The
three patients with insufficient fetal fraction were excluded from
further analysis. Of the 167 patients, 152 (91%) had normal
NIPT and normal newborn examinations. Among the remain-
der of patients with normal NIPT, three infants had genetic
syndromes diagnosed on postnatal examinations, including
22q11.2 deletion syndrome, Vertebral anomalies, Anal atresia,
Cardiac defects, Tracheo-Esophageal fistula, Renal anomalies,
Limb abnormalities (VACTERL) association, and cerebroocu-
larfacioskeletal syndrome/Cockayne syndrome with a micro-
duplication of uncertain clinical significance on microarray.
Two patients delivered nondysmorphic infants with structural
anomalies (congenital pulmonary airway malformation and
bilateral clubfeet). Three patients had fetal demises at 20, 22,
and 36 weeks, and karyotype of the products of conception

683



ORIGINAL RESEARCH ARTICLE BEAMON etaf | A single center’s experience with NIPT

a b a5 1
50 1
Before NIPT 1 After NIPT
1
~
4 30—~ 1
5 S "\\\ - 1
Y ’ - \‘ :
40 25 - t
E :
35 ° 1
" g 20 H
£ 8 !
3 30 ° :
- [
5 _:E: 15 G
B 25 S 3
= P4 1
[
2 10 + N
5 20 1
= 15 !
i 5 1
15 1
1
10} 04— — i ‘
May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
5 4 11 11 11 11 11 11 11 11 12 12 12 12 12 12 12 12 12
1 l Month/year
= Rates before and after availability of NIPT (by number of genetic counseling visits over the time period)
\;z;‘* o’bd éé‘ = = All invasive procedures: 11.8% (203/1,724) vs. 8.8% (185/2,156); P <0.01
§'§ ((éo‘ D Amniocentesis: 8.1% (139/1,724) vs. 5.3% (115/2,156); P <0.01

—— CVS: 3.7% (64/1,724) vs. 3.3% (70/2,156); P = 0.24

Figure 2 The number of patients who received noninvasive prenatal testing (NIPT) and invasive diagnostic procedures per month. (a) NIPT by
month; (b) invasive procedures by month. CVS, chorionic villus sampling.

Table 2 Patients with abnormal NIPT
Maternal Maternal

age at EDD BMI Indication for Prenatal Postnatal
PT (years) (kg/m?) testing GA at sample NIPT result karyotype outcome
Aneuploidy detected on NIPT
1 37 23.8 AMA 12 weeks 6 days Monosomy 18 and 46 XY Normal newborn exam
trisomy 13 Normal Maternal cancer
microarray
2 37 20.6 AMA, abnormal quadruple 18 weeks 2 days Trisomy 21 Declined Confirmed 47, XX, +21
screen (T21 risk 1:3)2
3 40 35.7 AMA 11 weeks 6 days Trisomy 21 47, XX, +21 Elective termination
4 47 25.8 AMA, abnormal first screen 17 weeks 5 days Trisomy 21 47, XX, +21 Confirmed 47, XX, +21
(T21 risk 1:22)°
5 31 20 Abnormal first screen (T21 12 weeks 3 days Trisomy 21 47, XY, +21 Elective termination
risk 1:50)
42 30.8 AMA, cystic hygroma 13 weeks 5 days Trisomy 21 47, XY, +21 Elective termination
43 30.6 AMA, anomaly of one twin 24 weeks 3 days Trisomy 18 Declined 25-week fetal demise of
anomalous twin
8 45 30.7 AMA, cystic hygroma 11 weeks 2 days Trisomy 18 Declined Elective termination

Confirmed 47, XX,+18
Unclassified NIPT

9 20 22.7 Cystic hygroma, pleural 18 weeks 0 day Unclassified 21 Declined 21-week fetal demise
effusions No aneuploidy 13 and 18
10 28 24.7 Polycystic kidney 30 weeks 6 days Unclassified 13 47 XY +18 Confirmed 47, XY,+18
No aneuploidy 18 and 21
11 35 28.5 AMA 18 weeks 1 days Unclassified 21 46 XY Normal newborn exam
No aneuploidy 13 and 18
12 35 25.5 AMA, hydronephrosis, 19 weeks 5 days Unclassified 21 46 XY Normal newborn exam

abdominal cyst No aneuploidy 13 and 18

13 39 40.6 AMA 18 weeks 4 days Unclassified 21 and 13 Declined 23-week fetal demise
No aneuploidy 18

AMA, advanced maternal age; BMI, body mass index; EDD, estimated date of delivery; GA, gestational age; hCG, human chorionic gonadotropin; MoM, multiples of the
median; MSAFP, maternal serum alpha fetoprotein; NIPT, noninvasive prenatal testing; NT, nuchal translucency; PAPP-A, pregnancy-associated plasma protein A; PT, patient;
T, trisomy.

2Quadruple screen result: 1:3 risk for T21 (MSAFP 0.75 MoM, hCG 2.66 MoM, estriol 0.64 MoM, inhibin 3.27 MoM). °First-trimester screen result: 1:22 risk for T21
(NT 2.2mm, PAPP-A 0.49 MoM, B-hCG 1.06 MoM). First-trimester screen result: 1:50 risk for T21 (NT 1.3 mm, PAPP-A 0.14 MoM, B-hCG 1.82 MoM).
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Table 3 Pregnancy outcomes

ORIGINAL RESEARCH ARTICLE

All? Normal NIPT Abnormal NIPT
N =167 n =154 n=13 P®

Gestational age at delivery (weeks) <0.01

Mean + SD 38.5+2.8 38.5+2.8 33.4+7.2¢

Minimum-maximum 18-41.9 18-41.9 21-40.1
Birthweight (g) 0.34

Mean + SD 3,202+714.6 3,221.7 +685.6¢ 3,165.3+£718¢

Minimum—maximum 410-4,561 410-4,561 1,196-4,101
Elective TOP 4(2.4) 0(0) 4(30.8) <0.01
Fetal demise 6(3.6) 3(1.9) 3(23.1) <0.01
Mode of delivery <0.01

Vaginal delivery 93 (55.7) 86 (55.8) 6(46.2)

Cesarean delivery 70(41.9) 67 (43.5) 3(23.1)

Dilation and evacuation 5(3.0) 1(0.7) 4(30.8)
Indication for delivery <0.01

Labor 78 (46.7) 75(48.7) 3(23)

Postdates 8(4.8) 8(5.2) 0(0)

Other indication for induction 42 (25.1) 36(23.4) 6(46.2)

Scheduled cesarean delivery 32(19.2) 32(20.8) 0(0)

Fetal demise/TOP 10(5.9) 3(1.9) 7(53.9)
Pregnancy-induced hypertension 16 (10) 16(10.4) 0(0) 0.24
Fetal growth restriction 10(5.9) 9(5.8) 1(7.7) 0.56
Abruption 2(1.2) 1(0.7) 1(7.7) 0.15

Data are n (% for column) unless otherwise specified.
NIPT, noninvasive prenatal testing; TOP, termination of pregnancy.

*Excludes three patients with insufficient fetal fraction/results not reportable. Calculated using Fisher’s exact x?; P < 0.05 was statistically significant. “Excludes patient TOPs.

9Birthweight not available for fetal demise/TOPs.

confirmed normal male karyotypes (46, XY) in two fetuses. The
postnatal outcomes of the 13 patients with abnormal NIPT are
available in Table 2.

The pregnancy outcomes for the cohort are available in
Table 3. No significant differences were observed in pregnancy-
induced hypertension, fetal growth restriction, or abruption in
those with and without abnormal NIPT (Table 3). These out-
comes were selected because they are thought to be placental
mediated, and cell-free fetal DNA is thought to be primarily
derived from apoptosis of placental cells.

DISCUSSION

Important factors in the decision to undergo NIPT include
safety of the pregnancy, accuracy and earlier availability of
results, and physician recommendations.'®'> The impact on
total numbers of serum screens and invasive diagnostics tests
is not yet known, but, over the study period, based on our sin-
gle-institution experience, a steady increase in the number of
patients undergoing NIPT, with a significant decline in the rates
of amniocentesis and all invasive procedures, was observed.
These findings are comparable to those obtained from the study
of Chetty et al."® in examining the uptake of NIPT.

The rates of first-trimester combined screens and CVS
remained constant. We postulate two reasons for the lack of

GENETICS in MEDICINE | Volume 16 | Number 9 | September 2014

change in the rate of first-trimester screening. First, many
women having first-trimester screening are not eligible for
NIPT because they lack a risk factor for aneuploidy. Second,
in our patient population, first-trimester screening is typically
covered by insurance, whereas NIPT is not.

Multiple factors likely contributed to the stable rate of
CVS in our cohort. Historically, the invasive diagnostic test-
ing rate at our institution has been lower than in other parts
of the country because the majority of patients of advanced
maternal age with no other risk factors do not elect to
undergo diagnostic testing. However, with increasing utili-
zation of first-trimester screening and NIPT, many patients
are now learning that their pregnancies are at high risk for
a chromosome abnormality at a gestational age when CVS
is available. Because procedure-related loss rates are compa-
rable between CVS and second-trimester amniocentesis,”*
many women who want definitive prenatal diagnosis may opt
to have CVS in order to avoid the medical and psychologi-
cal complications resulting from later prenatal diagnosis by
amniocentesis.

Within our study population, NIPT appeared to have high
sensitivity and specificity (87.5 and 99.5%) for the detection
of aneuploidy in chromosomes 21, 18, and 13. One false-
positive result for monosomy 18/trisomy 13 in a patient with
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a subsequent postnatal diagnosis of maternal cancer was
observed.” There was also, one false negative for trisomy 18 in a
patient with an “unclassified” result for trisomy 13, but no aneu-
ploidy was detected for trisomy 18 on NIPT. Mennuti et al.*®
recently published eight cases with discordant results between
NIPT results and cytogenetic testing of the pregnancy. Our
combined experiences highlight the importance of confirming
abnormal results with invasive testing. Although we strongly
recommend patients confirm all abnormal NIPT results with
prenatal diagnostic testing, this was not universally accepted,
as only 61% of patients with an abnormal NIPT in our cohort
received invasive testing. Those who declined confirmatory
testing included a patient with a fetus with Down syndrome
that delivered at term, an anomalous twin that subsequently
resulted in a fetal demise, and a pregnancy termination in a
patient with an ultrasound finding of cystic hygroma with post-
procedure confirmation of trisomy 18.

In cases in which anomalies are detected by ultrasound,
prenatal diagnostic testing via CVS or amniocentesis is rec-
ommended to obtain a sample for microarray analysis or
karyotyping.” However, NIPT is being increasingly used in
clinical situations in which invasive testing is declined. In our
study series, no patients with structural anomalies and normal
NIPT chose invasive testing. However, two of these patients
with normal NIPT and anomalies went on to deliver neonates
diagnosed with genetic syndromes, 22q11.2 deletion syndrome
and a rare single-gene disorder. This highlights the importance
of reinforcing the fact that this technology screens for a limited
number of aneuploidies and that patients and providers should
not be falsely reassured by normal NIPT results in the setting
of anomalies.

Also within our cohort, the overall rate of “unclassified” results
was 11.1%. This rate is higher than the cumulative “unclas-
sified” rate of 2.8% as previously reported.® We are unable to
draw conclusions regarding whether the rate changed over time
as, for various reasons, we discontinued using the laboratory
that reported “unclassified” results. Although the exact reason
for this higher “unclassified” rate in our cohort is unknown,
we postulate that variations in the acquisition and handling
of the specimens, such as phlebotomists, tube lot, or shipping
conditions of the specimens, could theoretically have affected
the samples. Poor pregnancy outcomes (two unexplained fetal
demises and one karyotype-confirmed trisomy 18) occurred
within this subset of patients with “unclassified” results. More
information regarding “unclassified” results and adverse preg-
nancy outcomes is needed. Postnatal karyotypes should be
obtained when NIPT results are “unclassified” or “aneuploidy
suspected” Interestingly, all patients with “unclassified” results
had samples drawn in the second and third trimester. Prior
studies have demonstrated that fetal fraction increases with
gestational age and is higher in cases of trisomy 21 as compared
with euploid controls.”® However, fetal fraction is lower when
the fetus has trisomy 18, 13, or monosomy X, although it is still
above the threshold fetal fraction of 4% that is needed to obtain
a result.! Therefore, we feel it is a coincidence, rather than an
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intrinsic problem of the test, that all our “unclassified” results
occurred in the second and third trimester.

In three morbidly obese patients, the NIPT yielded no result,
as there was an insufficient fetal fraction for analysis. In the
MELISSA trial, the rate of insufficient fetal DNA detected was
3%, but no differences in clinical features were noted after
unblinding.® Palomaki et al.** found that 0.4% of samples
had insufficient fetal fraction for analysis, and a strong nega-
tive association was noted between fetal fraction and mater-
nal weight. Maternal obesity is associated with an increased
amount of total cell-free DNA, resulting from adipocyte necro-
sis.”? Fetal fraction is the percentage of cell-free fetal DNA as
compared with total cell-free DNA; thus, an increase in total
cell-free DNA would result in a decreased fetal fraction.” Prior
studies have demonstrated that the fetal fraction is positively
correlated with gestational age and negatively correlated with
maternal weight.*** These data suggest that NIPT may not be
as effective in obese women or may need to be completed at
later gestational ages.

Because NIPT is able to routinely screen for trisomies 21, 13,
and 18; sex-chromosome abnormalities; and low-prevalence
microdeletion syndromes, it will be important to reassess the
population-wide impact of routine NIPT.?**” When NIPT is
extended to a low-risk population in which the prevalence of
the disease is low, the rate of false positives will increase. In
addition, clinicians should also be mindful that this technology
has the ability to detect underlying maternal conditions (i.e.
maternal sex-chromosome abnormalities, mosaicism, and in
our case, maternal cancer).’

Based on our initial experience, NIPT has had increas-
ing uptake among patients who otherwise may have opted
for other screening or diagnostic tests. Importantly, there was
a significant decline in the rate of amniocenteses performed.
The pitfalls with the implementation of this test are the higher
“unclassified” rates and decreased success in obese patients. The
occurrence of both false-positive and false-negatives results
emphasizes that this technology is only a screening test and is
not to be considered as replacement for amniocentesis or CVS
in terms of diagnostic accuracy.
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