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Abstract

BACKGROUND

Confined placental mosaicism (CPM) is one of the major reasons for discrepancies
between the results of non-invasive prenatal testing (NIPT) and fetal karyotype
analysis.

CASE SUMMARY

We encountered a primiparous singleton pregnant woman with a rare CPM
consisting of 47,XY,+21; 47,XXY; and 46,XY, who obtained a false-positive result
on NIPT with a high risk for trisomy 21. Copy-number variation sequencing on
amniotic fluid cells, fetal tissue, and placental biopsies showed that the fetal
karyotype was 47,XXY, while the placenta was a rare mosaic of 47,XY,+21;
47 XXY; and 46,XY.

CONCLUSION

The patient had a rare CPM consisting of 47,XY,+21; 47,XXY; and 46,XY, which
caused a discrepancy between the result of NIPT and the actual fetal karyotype. It
is important to remember that NIPT is a screening test, not a diagnostic test. Any
positive result should be confirmed with invasive testing, and routine ultrasound
examination is still necessary after a negative result.

Key Words: Non-invasive prenatal testing; Confined placental mosaicism; Copy-number
variation sequencing; Karyotype analysis; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

8641 August 26,2022 | Volume10 | Issue24 |


https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v10.i24.8641
mailto:laiguangrui@126.com

Li Z et al. Discrepancy between NIPT and fetal karyotype

Jaishideng®

Core Tip: We identified that the patient had a rare confined placental mosaicism consisting of 47,XY,+21;
47,XXY; and 46,XY, which caused a discrepancy between non-invasive prenatal testing (NIPT) and fetal
karyotype. Although NIPT has high sensitivity and specificity, false negatives and false positives are still
possible. It is important to remember that NIPT is just a screening test, and any positive results need to be
confirmed with invasive testing. Patients with negative NIPT results still require follow-up ultrasound
examination.

Citation: Li Z, Lai GR. Discrepancy between non-invasive prenatal testing result and fetal karyotype caused by rare
confined placental mosaicism: A case report. World J Clin Cases 2022; 10(24): 8641-8647

URL: https://www.wjgnet.com/2307-8960/full/v10/i24/8641.htm
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INTRODUCTION

Currently, non-invasive prenatal testing (NIPT) using next-generation sequencing on a sample of cell-
free fetal DNA (cffDNA) from maternal plasma is widely used as a screening test for common fetal
aneuploidies (e.g., trisomy 21, 18, and 13; sex chromosome aneuploidies)[1]. This method of aneuploidy
screening is not only non-invasive, but also highly accurate, with the sensitivity and specificity for
pooled common aneuploidies as high as 99%[1,2]. NIPT offers higher accuracy when compared with
serologic screening tests[3], thereby reducing the use of invasive diagnostic procedures that may result
in miscarriage or intrauterine infection. However, NIPT is still a screening test and not a diagnostic test.
As the cffDNA in maternal plasma originates from apoptotic placental trophoblast cells, it mainly
consists of placental DNA[4,5], and the results may not represent the actual fetal karyotype. One of the
most common reasons for false results on NIPT is a confined placental mosaicism (CPM)[6]. We report
our experience with a patient whose NIPT result indicated a high risk for trisomy 21, but in whom the
actual fetal karyotype was 47,XXY. The reason for this discrepancy was the presence of a CPM; the
placenta was a rare mosaic of 47,XY,+21; 47,XXY; and 46,XY.

CASE PRESENTATION

Chief complaints

The patient was a 26-year-old primiparous woman with a singleton pregnancy. At 15 + 1 wk, the
second-trimester serologic screening showed an elevated risk for Down’s syndrome, at 1 in 146 [alpha-
fetoprotein: 0.67 multiples of the median (MoM); free p human chorionic gonadotropin: 3.18 MoM;
unconjugated estradiol: 0.76 MoM]. The patient requested further testing.

History of present illness
The patient has no present illness.

History of past illness
The patient has no past illness.

Personal and family history
The patient denied any personal or family history.

Physical examination
The patient’s basic vital signs were within normal limits. She requested NIPT before amniocentesis.

Laboratory examinations

Maternal plasma was collected for NIPT at 15 + 3 wk. We followed the standard method for performing
NIPT, which has been described previously[7]. The NIPT results showed a high risk for trisomy 21, with
a Z-score of 16.21 for chromosome 21; however, there was a low risk for sex chromosome aneuploidy
(the Z-score of chromosome X and Y was -12.88 and 79.64, respectively).

To confirm the positive NIPT results, amniocentesis was performed at 19 + 2 wk. Copy-number
variation sequencing (CNV-seq) and karyotype analysis performed on amniotic fluid cells suggested
that the fetal karyotype was XXY, as shown in Figures 1 and 2 and Table 1. The patient underwent
genetic counseling and decided to terminate her pregnancy. After written informed consent for the
procedure and further testing was obtained, she underwent an induced abortion at 22 + 5 wk. Samples
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Table 1 Results of copy-number variation sequencing

Sample type Sample Result of CNV-seq
Amniotic fluid Amniotic fluid cells 47 XXY
Fetal tissue Fetal muscle tissue 47 XXY
Umbilical cord Middle segment of umbilical cord 47 XXY
Placenta Center of fetal face 47,XY,+21[65%]/46,XY[35%]
Margin of fetal face 47,XY,+21[65%]/46,XY[35%]
Margin of maternal face 47,XY,+21[65%]/46,XY[35%]
Center of maternal face 47,XY,+21[60%]/47,XXY[20%]/46,XY[20%]
Placental center 47,XY,+21[65%]/47,XXY[10%]/46,XY[25%]

CNV-seq: Copy-number variation sequencing.
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Figure 1 The fetal karyotype performed on cultured amniotic fluid cells.

from the fetus were collected after delivery - including fetal muscle tissue, the middle segment of the
umbilical cord, and placental tissue - and sent for CNV-seq. The placental samples included a mid-
thickness section from the center of the placenta and samples from the center and margin of the
maternal face, and the center and margin of the fetal face. As shown in Table 1 and Figure 2, the fetal
muscle tissue and umbilical cord tissue had a karyotype of 47,XXY - matching that of the amniotic fluid
cells. However, the center and margin samples from the fetal face and the margin of the maternal face of
the placenta had a mosaic karyotype of 47,XY,+21 (65%) and 46,XY (35%), respectively. The mid-
thickness sample from the placental center and the sample from the center of the maternal face of the
placenta demonstrated a mosaic of 47,XY,+21; 47,XXY; and 46,XY with different proportions in each
sample. In brief, the placenta was a mosaic of 47, XY,+21; 47,XXY; and 46,XY.

Imaging examinations
No obvious abnormality was detected upon fetal ultrasonography.

FINAL DIAGNOSIS
The fetal karyotype was 47,XXY; whereas the placenta was a mosaic of 47,XY,+21; 47,XXY; and 46,XY.

TREATMENT

Amniocentesis was used to determine the karyotype of the fetus. A placental sample was collected
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Figure 2 The copy-number variation sequencing results in different samples. A: Amniotic fluid cells, fetal muscle and umbilical cord suggested the
fetal karyotype was 47,XXY; B: The placenta of fetal face (both center and margin) and margin of maternal face showed a 47,XY,+21/46,XY mosaic; C and D: The
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center of placenta and maternal face demonstrated a 47,XY,+21/47 XXY/46,XY mosaic. X-axis: Chromosome; Y-axis: Copy number.
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following induced abortion and was tested to determine the cause of the discrepancy between the NIPT
results and the fetal karyotype.

OUTCOME AND FOLLOW-UP

The patient underwent an induced abortion after genetic counseling. The timeline is shown in Table 2.

DISCUSSION

The patient had a rare CPM consisting of 47,XY,+21; 47,XXY; and 46,XY, which caused a discrepancy
between the results of NIPT and the actual fetal karyotype. The cffDNA in maternal blood has a
dominant peak size of 143 base pairs, which is shorter than the free DNA fragments typically found in
maternal plasma (around 166 base pairs)[8]. cffDNA can be detected as early as 4.5 wk of pregnancy|[9],
is present throughout pregnancy, and disappears from the maternal circulation within hours after
delivery[10]. The proportion of cffDNA to total free DNA (fetal and maternal) is referred to as the fetal
fraction, and it increases throughout pregnancy. At 10-20 wk of gestation, the average fetal fraction in
maternal plasma is 10%-15%; however, it may range from less than 3% to over 30%[11].

The introduction of NIPT in the late 2000s was revolutionary for aneuploidy screening, and it is now
a commonly used screening method. The sensitivity and positive predictive value of serologic screening
for trisomy 21 is only about 80% and 5%, respectively[3]; while the sensitivity of NIPT can reach up to
99%, with a positive predictive value of 94.5%[1]. Thus, the expanded use of NIPT can greatly reduce
the use of invasive diagnostic procedures, thereby avoiding the resulting complications of miscarriage
or intrauterine infection. The sensitivity and specificity of NIPT for other common aneuploidies,
including trisomy 18, trisomy 13, and sex chromosome aneuploidy, are as high as 99%[1]. However,
false positive and false negative results for NIPT occur at a rate of 0.3% and 1.1%, respectively[1]. There
are four factors that affect the results of NIPT: (1) A low fetal fraction, which can be present in
overweight mothers, usually leading to a false negative result[12]; (2) Maternal conditions, such as the
presence of a tumor, mosaicism, or chromosomal abnormalities, are often associated with false-positive
results[13]; (3) Fetal chimerism and vanishing twin syndrome can affect the results[14]; and (4) CPM,
which is also a very common cause of incorrect results[6,15]. In our patient with CPM, the results of
NIPT were falsely positive for trisomy 21 and falsely negative for 47,XXY.

The mosaicism involved in CPM occurs only in the placenta, not in the fetus. In most situations, the
fetal outcome is normal if the fetal chromosomes are normal[16]. However, 10% of pregnancies that
involve a placenta with CPM are affected by fetal growth restriction, even after constitutional fetal
chromosomal abnormalities are excluded[17,18]. According to a large-scale evaluation of chorionic
villus sampling, the prevalence of CPM is about 0.6% to 1.0%[18,19]. Although the genetic makeup of
placental and fetal tissue is usually identical, clinicians should be mindful of the possibility of CPM,
especially as it accounts for a high proportion of incorrect results on NIPT[6]. Wu et al[20] found that
CPM was present in 6 of 10 placentas from pregnancies in which there was a false-positive result on
NIPT[20]. Our group identified three false negative NIPT results in a total of 34311 pregnancies, and all
fetuses had structural abnormalities detected on follow-up ultrasound screening. Placental biopsies
were collected from 2 of the 3 patients with false-negative NIPT results; both were confirmed to have
CPM. One was the patient described in this report, and the other patient had a fetus with trisomy 21 and
a placental mosaic of 47,XY,+21 and 46,XY.

There are two key elements that should be noted for NIPT. While its sensitivity and specificity are
high, the positive predictive value varies from 94.5% for trisomy 21[21], to 82.1% for trisomy 18, 46.2%
for trisomy 13, and 46.7% for sex chromosome aneuploidies[1]. A positive result on NIPT should always
be confirmed with invasive testing (e.g., amniocentesis, umbilical cord blood sampling, chorionic villus
sampling) before any irreversible procedure is performed, as the results on NIPT may not correlate with
the true fetal genotype[16]. The other key element is that false-negative results on NIPT are associated
with more serious consequences than false-positive results and cause more stress to pregnant women
and their families. Majorly, the false-negative result can be proven when abnormalities are detected on
routine follow-up ultrasound screening which is still necessary, even when the results of NIPT are
normal. Attention should also be paid to low fetal fractions. The quality threshold for the fetal fraction is
commonly accepted as 4%, and samples with values below this are often reported as having
inconclusive results[11].
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Table 2 Timeline for the care

Gestational age

(wk) Examination items Results

15+1 Serum Down'’s screening High risk for trisomy 21

15+3 NIPT High risk for trisomy 21, low risk for sex chromosome aneuploidy
19+2 Amniocentesis (CNV-seq and karyotype analysis) 47 XXY

22+5 Abortion, collected fetal muscle tissue, umbilical cord and Fetal muscle tissue and umbilical cord: 47,XXY placenta: A mosaic of

placental samples 47,XY,+21; 47,XXY; and 46,XY

NIPT: Noninvasive prenatal testing; CNV-seq: Copy-number variation sequencing.

JBaishideng®

CONCLUSION

We describe our experience with a rare discrepancy between NIPT and karyotype testing. It is
important to remember that NIPT is just a screening test, and any positive result should be confirmed
with invasive testing. Patients with negative results on NIPT still require follow-up ultrasound
examination.
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