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Abstract
Non-invasive prenatal testing (NIPT) has transformed prenatal screening, offering high sensitivity and specificity in the detection of 
common fetal aneuploidies. However, discordant results—where NIPT findings do not align with those of confirmatory diagnostics—
pose challenges for clinical interpretation and patient counseling.

This study aims to analyze the contributing factors and clinical implications of discordant NIPT results using two illustrative case studies.

Two cases with discordant NIPT findings were examined. Case 1 involved unexplained fetal growth restriction with normal NIPT re-
sults, while Case 2 presented a false-positive NIPT result indicating trisomy 7. Both cases underwent invasive testing (amniocentesis) 
and comprehensive ultrasound evaluation. In Case 1, a chromosomal microdeletion (4p16.3) associated with Wolf-Hirschhorn syn-
drome was identified despite normal NIPT results. In Case 2, the suspected trisomy 7 was not confirmed by invasive testing, suggesting 
confined placental mosaicism or technical limitations as potential causes of discordance.

Discordant non-invasive prenatal testing (NIPT) results may arise from biological factors, such as confined placental mosaicism or 
maternal conditions, or from technical constraints. These cases underscore the importance of invasive confirmatory testing and multi-
disciplinary counseling to ensure an accurate diagnosis and enable informed decision-making in prenatal care.
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Introduction
Non-invasive prenatal testing (NIPT) has emerged as a 
revolutionary approach in prenatal screening, primarily 
for its ability to detect common fetal aneuploidies such as 
trisomy 21, trisomy 18, and trisomy 13 with high sensitivi-
ty and specificity. However, despite its advantages, NIPT is 
not without limitations, particularly concerning discordant 
results, where the findings of the test do not align with the 

clinical or ultrasound findings. The phenomenon of discor-
dant results can be attributed to several factors, including 
biological variances, technical limitations, and maternal 
conditions, which complicate the interpretation of NIPT 
outcomes.[1,2] 

One of the most significant contributors to discordant 
results is confined placental mosaicism (CPM). This con-
dition arises when there is a discrepancy between the ge-
netic makeup of the placenta and that of the fetus, leading 
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to potential false-positive or false-negative results in NIPT. 
CPM occurs in approximately 2% of pregnancies and is 
particularly relevant because cell-free fetal DNA (cffDNA), 
which is the basis of NIPT, is predominantly derived from 
the placenta rather than the fetus itself.[1] Consequently, the 
NIPT may reflect placental genetic anomalies that do not 
necessarily indicate fetal abnormalities, complicating the 
clinical decision-making process.[2] 

Moreover, maternal factors can also influence NIPT 
results. For instance, maternal malignancies have been re-
ported to cause discordant NIPT outcomes, although these 
cases are relatively rare and often involve single chromo-
somal aberrations rather than multiple aneuploidies.[3] 
Additionally, conditions such as maternal mosaicism and 
copy number variations can further obscure the accuracy 
of NIPT, leading to misinterpretations of fetal health.[2] The 
interplay between maternal health and NIPT results un-
derscores the necessity for comprehensive counseling and 
follow-up testing to confirm any findings from NIPT, as the 
test is primarily a screening tool rather than a definitive di-
agnostic method.[4] 

Technical aspects of NIPT also play a crucial role in dis-
cordant results. The accuracy of NIPT depends heavily on 
the quality and concentration of cell-free fetal DNA (cffD-
NA) in maternal blood samples. Low fetal fraction (FF) can 
lead to unreliable results because insufficient cffDNA may 
not accurately represent the fetal genome.[5] Furthermore, 
variations in the bioinformatics tools used to analyze NIPT 
data can result in discrepancies in result interpretation be-
cause different algorithms may yield varying levels of sensi-
tivity and specificity.[6] 

In cases of multiple gestations, the complexity of inter-
preting NIPT results increases significantly. The presence 
of a vanishing twin, for example, can lead to discordant 
findings due to the differential contribution of cffDNA 
from each fetus.[7] As such, the gestational dynamics in 
twin pregnancies necessitate careful consideration when 
evaluating NIPT results, as the genetic status of one fetus 
may not accurately reflect that of the other.[7] 

Although NIPT is a significant advancement in prenatal 
screening, discordant results present challenges that require 
careful navigation. These discrepancies have multifactorial 
causes, including biological, maternal, and technical influ-
ences. This necessitates a nuanced understanding of NIPT’s 
limitations. Clinicians must vigilantly interpret NIPT out-
comes to ensure patients receive appropriate counseling 
and follow-up testing to clarify uncertainties arising from 
discordant results. Ongoing research and technological ad-
vancements in the field of prenatal testing will be essential 
in enhancing the reliability and accuracy of NIPT, ultimate-
ly improving outcomes for mothers and their fetuses.[8-10] 

Clinical case 1

A 30-year-old primigravida with no history of genetic dis-
orders underwent routine prenatal screening, including 

first-trimester combined screening and a non-invasive DNA 
test (NIPT), both of which yielded normal results. The NIPT 
report confirmed that the fetus had a low risk of common 
chromosomal aneuploidies such as trisomy 21, 18, and 13, 
and rare microdeletions and duplications with a fetal frac-
tion of 14%. The NIPT specifically excluded Wolf-Hirschhorn 
syndrome (WHS).

However, during the second-trimester fetal morphology 
scan at 20-22 weeks of gestation, symmetrical fetal growth 
restriction was observed (Table 1).

Table 1. Ultrasound findings in Case 1 showing symmetrical fetal 
growth restriction, despite normal NIPT results

Parameter Value GA 
Equiva-
lent

Percentile 
(GP)

Estimated fetal weight 271 g 19w0d 2.2%
Biparietal diameter 4.22 cm 18w5d 2.2%
Occipitofrontal diameter 5.65 cm 19w6d 25.6%
Head circumference 15.61 cm 18w4d <1%
Abdominal circumference 13.76 cm 19w1d 8.5%
Femur length 2.94 cm 19w0d 4.9%
Cerebellum diameter 1.94 cm 18w6d 12.3%

Despite normal levels of amniotic fluid and reassuring 
fetal Doppler findings, the growth restriction raised con-
cerns for an underlying genetic abnormality. Given the un-
explained intrauterine growth restriction (IUGR) and the 
lack of other evident causes, invasive diagnostic testing was 
offered and accepted. 

An amniocentesis was performed, and a ChromoSeq test 
was ordered to provide a detailed chromosomal analysis. The 
electronic karyotype obtained from this test revealed a frag-
mentary deletion on chromosome 4p16.3, as shown in the 
detailed karyotype report (Fig. 1). 

Specifically, the deletion spanned approximately 3.41 Mb 
on the short arm of chromosome 4 (4p16.3-p16.6), a region 
known to be associated with Wolf-Hirschhorn syndrome 
(WHS), a genetic condition characterized by growth retarda-
tion, intellectual disability, distinctive craniofacial features, 
and seizures.

The clinical interpretation of the genetic findings con-
firmed the presence of a pathogenic deletion, and the patient 
was diagnosed with a high risk for Wolf-Hirschhorn syn-
drome based on the extent of the deletion and clinical cor-
relates from similar cases documented in the DECIPHER and 
ClinVar databases. The patient was extensively counselled 
regarding the prognosis, which included a severe risk for neu-
rodevelopmental abnormalities, seizures, and other physical 
malformations typical of WHS.

Given the poor prognosis and potential for profound de-
velopmental disabilities, the pregnancy was terminated for 
medical reasons in accordance with the patient’s wishes. The 
decision was made following multidisciplinary consultations 
involving a maternal-fetal medicine specialist, a clinical ge-
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Figure 1. Karyotype analysis from Case 1 confirming a fragmentary deletion on chromosome 4p16.3, indicative of Wolf-Hirschhorn 
syndrome.

neticist, and a genetic counsellor. This case underscores the 
importance of invasive testing in pregnancies where unex-
plained fetal growth restriction is present, even in the context 
of normal non-invasive prenatal screening results.

Clinical case 2

A 34-year-old woman, gravida 2 para 1, presented at 13 
weeks of gestation following a routine non-invasive pre-
natal test, which she elected to undergo due to advanced 

Figure 2. Positive NIPT for trisomy 7.

maternal age. The NIPT results indicated a high risk for 
trisomy 7 (Fig. 2). The patient reported no significant med-
ical or obstetric history.

Following the abnormal NIPT result, she was referred for 
genetic counseling and a detailed ultrasound at 14 weeks  
of gestation. The ultrasound revealed a single live fetus with 
no visible structural abnormalities, normal amniotic fluid 
levels, and appropriate growth parameters for gestational 
age (Fig. 3).

Given the discordance between the reassuring ultrasound 
findings and the abnormal NIPT result, the patient opted 
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Figure 3. Ultrasound findings in Case 2 showing a structurally 
normal fetus, contrasting with the high-risk NIPT result for tri-
somy 7.

for confirmatory invasive testing. An amniocentesis was per-
formed at 16 weeks of gestation. The karyotype from amniotic 
fluid analysis showed a normal female complement (46,XX), 
and subsequent fluorescent in situ hybridization (FISH) con-
firmed the absence of trisomy 7.

For additional confirmation, ChromoSeq, a next-genera-
tion sequencing technique, was performed and also revealed 
a normal chromosomal profile. These findings were consistent 
with an aneuploid fetus, and the patient was counseled about 
the likely explanation for the discordance, including confined 
placental mosaicism or technical limitations of NIPT for de-
tecting rare trisomies.

The pregnancy progressed uneventfully, and a healthy fe-
male infant was delivered at term. Postnatal chromosomal 
testing confirmed a normal karyotype.

Discussion

Non-invasive prenatal testing (NIPT) has gained wide-
spread adoption due to its high sensitivity and specificity 
for detecting common aneuploidies, such as trisomies 21, 
18, and 13. However, as illustrated by these cases, its utility 
for detecting rare chromosomal abnormalities or predict-
ing fetal outcomes remains limited, and discordance be-
tween NIPT and invasive testing results is a critical consid-
eration in clinical practice.

Case 1: Diagnostic value of follow-up 
testing

The first case underscores the importance of comprehen-
sive diagnostic testing in cases of unexplained fetal abnor-
malities, even when initial NIPT results are reassuring. The 
identification of a 4p16.3 deletion associated with Wolf-
Hirschhorn syndrome was pivotal in informing the patient 
of the prognosis and guiding her reproductive decisions. 
This finding illustrates the limitations of NIPT for detecting 
microdeletions and other subchromosomal abnormalities, 
which require detailed analysis through technologies such 
as ChromoSeq. While NIPT reliably excludes common 
aneuploidies, it cannot substitute for invasive diagnostics 
when clinical findings raise suspicion of genetic syndromes.

Case 2: NIPT discordance and rare 
aneuploidies

The second case highlights the challenges associated with 
interpreting NIPT results for rare chromosomal aneuploi-
dies, such as trisomy 7. In this case, the NIPT result indicat-
ing a high risk for trisomy 7 was not corroborated by either 
karyotype analysis or ChromoSeq. 

Both cases underscore the necessity of integrating NIPT 
findings with clinical and ultrasonographic evaluations. 
While NIPT is an invaluable screening tool, discordant re-
sults necessitate thorough investigation through invasive di-
agnostic techniques. For conditions such as Wolf-Hirschhorn 
syndrome, early diagnosis enables tailored counseling and 
informed decision-making. Conversely, false-positive re-
sults for rare aneuploidies, as in Case 2, highlight the need 
for cautious interpretation of NIPT findings and avoidance 
of unwarranted anxiety for expectant parents.

Potential contributing factors

Maternal mosaicism
One of the primary maternal factors implicated in discor-
dant NIPT results is maternal mosaicism. Maternal chro-
mosomal mosaicism, particularly at low levels that may 
not be detectable through conventional testing, can sig-
nificantly impact the efficiency of NIPT. As highlighted by 
Shi et al., the presence of undetected maternal mosaicism 
can reduce the effective fetal fraction, thereby affecting the 
accuracy of the test results. This phenomenon can lead to 
false positives or negatives, particularly in cases involving 
sex chromosome aneuploidies (SCAs).[11] 

Maternal CNVs can lead to an increased number of 
unique mapped chromosome reads, resulting in a higher 
Z-score that may falsely indicate aneuploidy.[2] 

Moreover, Howell et al. noted that discordance between 
NIPT results and fetal karyotype can be attributed to var-
ious factors, including maternal copy number variations 
(CNVs) and maternal X chromosome aneuploidy, further 
complicating the interpretation of NIPT outcomes. The 
presence of these maternal factors necessitates careful con-
sideration during counseling and follow-up testing.[9] 

Confined placental mosaicism
Confined placental mosaicism (CPM) is another criti-
cal factor contributing to discordant NIPT results. CPM 
occurs when there is a genetic discrepancy between the 
placenta and the fetus, leading to potential false-positive 
results in NIPT. Studies have shown that CPM can cause 
significant discordance, as the cell-free fetal DNA (cffDNA) 
analyzed in NIPT primarily reflects the genetic makeup of 
the placenta rather than the fetus.[9] 

Maternal malignancies
Maternal malignancies can also play a role in discordant 
NIPT results. As noted by Moellgaard et al., some cases of 
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discordance have been linked to maternal cancers, where 
the presence of tumor-derived cffDNA in the maternal 
bloodstream can lead to false-positive results for fetal an-
euploidies.[3] This highlights the importance of considering 
maternal health conditions when interpreting NIPT re-
sults, as the implications of such findings can be profound 
for both maternal and fetal health.[3] 

One of the key studies by Heesterbeek et al. emphasizes 
that NIPT results indicative of maternal malignancies can 
arise from the detection of chromosomal aberrations that 
are not necessarily linked to fetal aneuploidies. The study 
found that when genome-wide NIPT shows a single chro-
mosomal aberration, it is more likely to have a maternal or 
fetal germline origin rather than being indicative of a ma-
lignancy. This distinction is critical, as it underscores the 
need for careful interpretation of NIPT results, particularly 
in cases where maternal health is a concern.[12] 

The psychological impact of receiving NIPT results that 
suggest maternal malignancy cannot be overlooked. Turriff 
et al. conducted a qualitative analysis revealing that many 
genetic counselors feel unprepared to counsel patients in 
these situations, leading to significant uncertainty for both 
patients and providers.[13] 

Maternal factors such as obesity, copy number varia-
tions, and abnormal maternal karyotypes could also con-
tribute to discordant NIPT results, further complicating 
the interpretation of findings.[9] 

Vanishing twin phenomenon
The vanishing twin phenomenon is a significant factor that 
can lead to discordant results in non-invasive prenatal test-
ing (NIPT). This phenomenon occurs when one twin in a 
multiple gestation pregnancy is lost early in the pregnancy, 
often without the mother’s knowledge. The implications of 
this loss can complicate the interpretation of NIPT results, 
particularly when the deceased twin has chromosomal ab-
normalities.[14] 

One of the primary mechanisms by which the vanish-
ing twin phenomenon affects NIPT results is through the 
presence of cell-free fetal DNA (cffDNA) from the demised 
twin in the maternal bloodstream. Studies have shown that 
cffDNA from a deceased twin can persist in maternal plas-
ma for several weeks following fetal demise.[14] If the van-
ishing twin was genetically abnormal, this residual DNA 
can lead to false-positive results in NIPT, as the test may 
detect the aneuploidy associated with the deceased twin 
rather than accurately reflecting the chromosomal status of 
the viable twin.[7,14] 

The clinical implications of the vanishing twin phe-
nomenon are profound. Suzumori et al. emphasized that 
ultrasound findings can help identify vanishing twin cases, 
allowing for better-informed decisions regarding NIPT and 
subsequent testing. They recommend that women with a 
vanishing twin be informed about the potential for a re-
draw of NIPT samples, as the results may not accurately 
reflect the condition of the viable twin.[7] 

Clinical implications of discordant NIPT 
results

The clinical implications of discordant NIPT results are 
profound, impacting both decision-making and patient 
counseling. When NIPT results are discordant, clinicians 
face the challenge of determining the appropriate follow-up 
actions. In many cases, invasive diagnostic procedures 
such as amniocentesis or chorionic villus sampling (CVS) 
are recommended to confirm or refute the NIPT findings. 
However, the decision to proceed with invasive testing 
must be carefully weighed against the associated risks, in-
cluding miscarriage.[9] 

Moreover, discordant results can lead to significant 
emotional distress for expectant parents. Misinterpreta-
tion of NIPT outcomes may result in unnecessary anxiety 
or premature decisions regarding pregnancy management. 
For instance, if a false-positive result leads to the assump-
tion of a fetal anomaly, parents may face undue stress and 
pressure to consider termination or other interventions.[1,8] 
Therefore, effective counseling is essential to help parents 
understand the limitations of NIPT and the potential for 
discordance, emphasizing that NIPT is a screening tool 
rather than a definitive diagnostic test.[8] 

Discrimination against individuals with 
disabilities

The increasing availability of NIPT raises ethical concerns 
regarding the potential for discrimination against indi-
viduals with genetic conditions. As NIPT becomes more 
widely adopted, there is a risk that societal attitudes may 
shift towards viewing some genetic conditions as undesir-
able, leading to increased pressure on parents to terminate 
pregnancies based on NIPT results.[15] This concern is par-
ticularly pronounced in the context of sex chromosome an-
euploidies, where the low positive predictive value (PPV) 
of NIPT can lead to unnecessary invasive testing and the 
potential for termination based on conditions that may not 
significantly impact quality of life.[1,15] 

Ethical considerations must therefore include the socie-
tal implications of NIPT and the need to foster an inclusive 
environment that respects the dignity of all individuals, re-
gardless of their genetic makeup.[15] 

The ethical implications of NIPT discordant results ex-
tend beyond the immediate clinical context, significantly 
impacting patient autonomy and psychological well-being. 
As NIPT becomes a standard part of prenatal care, under-
standing these dimensions is crucial for healthcare provid-
ers, patients, and policymakers.[15] 

Addressing discordant results

Despite the advancements in bioinformatics and sequenc-
ing technologies, discordant results remain a significant 
challenge in NIPT. Factors such as confined placental mo-
saicism, maternal aneuploidies, and vanishing twin phe-
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nomena can contribute to discrepancies between NIPT 
findings and subsequent diagnostic tests.[12] The integra-
tion of advanced bioinformatics tools can aid in identifying 
these factors, allowing for more accurate interpretations of 
NIPT results.[12] 

For example, improved algorithms can analyze the fetal 
fraction and assess the likelihood of placental mosaicism, 
providing clinicians with valuable insights into the poten-
tial for discordance. Additionally, the use of comprehensive 
genomic profiling can help identify maternal factors that 
may influence NIPT outcomes, allowing for more informed 
decision-making and counseling for expectant parents.[12] 

Future directions

Looking ahead, the continued refinement of bioinformatics 
and sequencing technologies will be essential for enhancing 
the reliability and utility of NIPT. Future research should fo-
cus on developing algorithms that can better account for the 
complexities of maternal genetics and the dynamic nature of 
cffDNA. This includes exploring the potential of integrating 
multi-omics approaches, such as combining genomic, tran-
scriptomic, and epigenomic data, to provide a more holistic 
view of fetal health and maternal conditions.[11] 

Recommendations

To effectively manage discordant NIPT results in clinical 
practice, several strategies can be recommended. First, cli-
nicians should ensure thorough pre-test counseling, clearly 
outlining the potential for discordance and the implications 
of NIPT results. This counseling should include discussions 
about the limitations of NIPT, the possibility of false posi-
tives and false negatives, and the importance of follow-up 
testing when results are discordant.[8,10] 

Second, the establishment of standardized protocols for 
NIPT interpretation and follow-up testing is crucial. This 
includes defining acceptable thresholds for FF and ensur-
ing that laboratories adhere to best practices in sample 
collection, processing, and analysis.[8] Additionally, the 
integration of advanced methodologies, such as cell-based 
NIPT, may enhance the accuracy of results in cases where 
maternal factors complicate interpretations.[9,10] 

Ongoing education and training for healthcare providers 
regarding the complexities of NIPT and its limitations are 
essential. This will empower clinicians to provide accurate 
information and support to patients, ultimately improving 
the quality of care and patient outcomes.[8] 

Conclusion

While NIPT offers significant advantages in prenatal 
screening, the occurrence of discordant results necessitates 
careful consideration of various contributing factors. By 
understanding these complexities, clinicians can enhance 
their decision-making processes and provide better sup-

port to expectant parents facing the uncertainties of pre-
natal testing.
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