
“POSITIVE” NIPTs: INTERPRETATIONS, LIMITATIONS,  & THE 2024 
RECOMMENDATIONS from ACOG. 

 
The ability to sequence an entire genome raises several challenging questions for 

the clinician, including: 

●When would NGS be considered clinically? 

●What is the best choice among several types of genetic testing available? 

●What is the clinical significance of findings from sequencing of an entire genome? 

●Which findings should be acted upon and/or conveyed to the patient? 

 

Only Non-Invasive Prenatal Testing/Screening (NIPT/S) will be reviewed in this 

expose. To make it less confusing, we will use the term “NIPT”. 

 

We’ll talk about genetic testing, counseling, and reporting of incidental findings from 

genome sequencing separately. 

Alternative methods for evaluating genetic / genomic disorders such as Sanger 

sequencing, polymerase chain reaction (PCR), classical & molecular cytogenetics, 

e.g., karyotyping, fluorescence in situ hybridization (FISH), aCGH are also presented 

separately. 

 

1. EXAMPLES OF “POSITIVE” NIPT: 

1.1.  Trisomy 21 (Down Syndrome; Trisomy G): 

Trisomy 21, commonly known as Down syndrome, is a genetic disorder caused by the 
presence of all or part of a third copy of chromosome 21. It is the most common 
chromosomal anomaly and is associated with developmental delays, mild to moderate 
intellectual disability, and characteristic physical features. 

1.1.1. Prevalence: 

Overall incidence in the United States is approximately 1/700 live births, and the risk 
increases gradually with increasing maternal age. Based on a large study, at 20 years of 
maternal age, the risk is 1/1466 births; at 35, it is 1/343; and at 40, it is 1/85. However, 
because most births occur among younger women, the majority of children with Down 



syndrome are born to women < 35 years; only approximately 20% of infants with Down 
syndrome are born to mothers > 35 years.  

1.1.2. Etiology: 

i. In 95% of cases, Down syndrome is caused by nondisjunction resulting in an extra 
chromosome 21 (trisomy 21), which is typically maternally derived. Such people have 
47 chromosomes instead of the normal 46.  

ii. Approximately 4% of Down syndrome cases are due to a translocation. In a balanced 
translocation, genetic material is exchanged with material from another 
nonhomologous chromosome, and the chromosome count is maintained at 46.  

ii.1. The most common translocation is t(14;21), in which chromosome 21 is attached 
to chromosome 14; this is an unbalanced translocation, resulting in a chromosome 
count of 45. In about half of people with the t(14;21) translocation, both parents have 
normal karyotypes, indicating a de novo translocation. In the other half, one parent 
(almost always the mother), who does not have Down syndrome, has only 45 
chromosomes, one of which is t(14;21). The theoretical chance that a carrier mother 
will have a child with Down syndrome is 1:3, but the actual risk is lower (approximately 
1:10). If the father is the carrier, the risk is only 1:20. 

ii.2. The next most common translocation is t(21;22) with the same risk figures for the 
mother. 

ii.3. t(21q;21q) is much less common. It is particularly important to determine whether 
a parent is a carrier of, or a mosaic for, t(21q;21q).  

ii.3.i. Each child of a carrier of the translocation will have Down syndrome or 
monosomy 21. Because monosomy 21 is not typically compatible with life, the 
risk of having a viable child with Down syndrome is 100%.  

ii.3.ii. If the parent is mosaic, that parent has some normal cells and some 45-
chromosome cells with t(21q;21q), consequently the risk having Down syndrome 
children is markedly higher, but this parent may also have normal children with 
normal chromosomes. 

 

iii. Mosaic Down syndrome results from nondisjunction (when chromosomes do not 
pass to separated cells) during cell division in the embryo. People with mosaic Down 
syndrome have two cell lines, one with the normal 46 chromosomes and another with 
47 chromosomes, with the extra 21. The prognosis for intelligence and risk of medical 



complications probably depends on the proportion of trisomy 21 cells in each different 
tissue, including the brain. However, in practice, risk cannot be predicted because it is 
not feasible to determine the karyotype in every single cell in the body. Some mosaic 
Down syndrome have very subtle clinical signs with normal intelligence; however, very 
variable findings may be found. 

1.1.3. Signs & Complications:  

Approximately 50% of affected neonates have congenital heart disease; ventricular 
septal defect and atrioventricular canal defect (endocardial cushion defect) are most 
common. 

60% of people have eye problems, including congenital 
cataracts, glaucoma, strabismus, and refractive errors. 

Most people have hearing loss, and ear infections are very common. 

Many Down people develop thyroid disease (most often hypothyroidism) and diabetes. 

There is an increased risk of Alzheimer disease at an early age.  

 
1.1.4. Next Step (after NIPT “positive” result): 
 
Always confirm NIPT “positive” findings, with a DIAGNOSTIC Test (e.g., amniocentesis 
for Karyotyping, FISH, or CGH Microarray). 
Genetic Counseling is warranted. 

1.2. Trisomy 18 (Edwards syndrome): 

Trisomy 18 is a genetic disorder in which a person has a third copy of material 
from chromosome 18, instead of the usual 2 copies. Rarely, the extra material may be 
attached to another chromosome (translocation). Most cases are not passed down 
through families (not inherited). Instead, the problems that lead to this condition occur 
in either the sperm or the egg that forms the fetus. 

Trisomy 18 occurs in 1 in 6000 live births. It is 3 times more common in girls than boys. 

The syndrome occurs when there is extra material from chromosome 18. The extra 
material affects normal development. 

• Trisomy 18: the presence of an extra (third) chromosome 18 in all of the cells. 

• Mosaic trisomy 18: the presence of an extra chromosome 18 in some of the cells. 



• Partial trisomy 18: the presence of a part of an extra chromosome 18 in the cells. 

Symptoms may include: 

Clenched hands, Crossed legs, Feet with a rounded bottom (rocker-bottom feet), Low 
birth weight, Low-set ears, Mental delay, Poorly developed fingernails, Small head 
(microcephaly), Small jaw (micrognathia), Undescended testicle, Unusual shaped 
chest (pectus carinatum), Hole, split, or cleft in the iris of the eye (coloboma), 
Separation between the left and right side of the abdominal muscle (diastasis 
recti),Umbilical hernia or inguinal hernia, Congenital heart disease, such as: Atrial 
septal defect (ASD), Patent ductus arteriosus (PDA), Ventricular septal defect (VSD), 
Kidney problems, including: Horseshoe kidney, Hydronephrosis, Polycystic kidney. 

There are no specific treatments for trisomy 18. Only individual treatments depending 
on the person's individual condition. 

Prognosis (outlook): 
One half of infants with this condition do not survive beyond the first week of life. Nine 
out of ten children will die by 1 year of age. Rarely did they survive to the teenage years, 
but with serious medical and developmental issues.  

Next Step (after NIPT “positive” result): 
Always confirm “positive” NIPT findings, with a DIAGNOSTIC Test (e.g., amniocentesis 
for Karyotyping, FISH, or CGH Microarray). 
Genetic Counseling is warranted.  

1.3. Trisomy 13 (Patau Syndrome; Trisomy D): 

Trisomy 13 is caused by an extra chromosome 13 and causes abnormal forebrain, 
midface, and eye development; severe intellectual disability; heart defects; and small 
birth size. Trisomy 13 occurs in approximately 1.7/10,000 pregnancies (based on data 
from induced abortion for fetal anomalies, stillbirths, and live births); approximately 
80% of cases are complete trisomy 13. Advanced maternal age increases the 
likelihood, and the extra chromosome is usually maternally derived. 

These Small-for-Gestation-Age (SGA) infants may present holoprosencephaly (failure of 
the forebrain to divide properly), facial anomalies such as cleft lip and cleft 
palate, microphthalmia, colobomas (fissures) of the iris, and retinal dysplasia. 
Supraorbital ridges are shallow, and palpebral fissures usually are slanted. Ears usually 
low-set. Hearing loss is common. Loose folds of skin often are present over the back of 
the neck. A single transverse palmar crease, polydactyly, and hyperconvex narrow 
fingernails are also common. Approximately 80% of cases have severe congenital 



cardiovascular anomalies; dextrocardia is common. an abnormal scrotum occurs in 
boys, and a bicornuate uterus occurs in girls. Intellectual disability is severe. 

Diagnosis of trisomy 13 may be suspected postnatally by appearance or prenatally by 
abnormalities on ultrasonography (e.g., intrauterine growth restriction), or by increased 
risk noted on multiple marker screening or NIPT using cell-free fetal DNA analysis on a 
maternal blood sample.  

Next Step (after NIPT “positive” result): 
Management decisions, including termination of pregnancy, should not be made based 
on NIPT alone. 
Prenatally, confirmation is by karyotyping, FISH analysis, or chromosomal microarray 
analysis of samples obtained by chorionic villus sampling or amniocentesis.  
Postnatally, confirmation is by classical cytogenetic / molecular cytogenetic  testing 
usually of the newborn blood sample. 
Prognosis:  
In the past, most infants died during the neonatal period; however, the 5-year survival 
has improved in recent times. The underlying genetic abnormality cannot be cured. 
Only supportive care and support for the family.  

1.4. 47,XXY Chromosome Disorder: 

47,XXY chromosome disorder, also known as Klinefelter syndrome, is a genetic 
condition that affects males. It occurs when a boy is born with an extra copy of the X 
chromosome. Symptoms can vary and may include reduced muscle mass, reduced 
body and facial hair, and enlarged breast tissue. It can also lead to learning difficulties 
and issues with fertility. Treatment often involves testosterone replacement therapy and 
fertility treatment if necessary.  
Klinefelter syndrome (47,XXY chromosome disorder) is not rare; it occurs in 
approximately 1 in 500 male births. However, only about 25% of boys with Klinefelter 
syndrome are diagnosed, and this diagnosis usually occurs in adulthood.  
 
Next Step (after NIPT “positive” result): 
Always confirm “positive” NIPT findings, with a DIAGNOSTIC Test (e.g., amniocentesis 
for Karyotyping, FISH or CGH Microarray). 
Genetic Counseling is warranted.  

 
1.5. 45,X Chromosome Disorder: 



45,X chromosome disorder, also known as Turner syndrome, affects females and 
occurs when one of the X chromosomes is missing or partially missing. It can cause a 
variety of medical and developmental problems, including short stature, failure of the 
ovaries to develop, heart defects, and certain learning disabilities. While there’s no cure 
for Turner syndrome, some treatments can help manage its symptoms, such as 
hormone therapies and fertility treatments. 
 
Turner syndrome is caused by a missing or partially missing X chromosome in some or 
all of the cells. The condition can result from several different genetic alterations: 

• Monosomy: Complete absence of one X chromosome in all cells. 

• Mosaicism: Some cells have only one X chromosome or an altered second X 
chromosome, while other cells have two normal X chromosomes. 

• X chromosome abnormalities: Cells have one complete and one altered or 
missing X chromosome. 

These genetic changes are usually random and not inherited from the parents. The loss 
or alteration of the X chromosome can occur either in the father’s sperm, the mother’s 
egg, or very early during fetal development. 
 
No specific data on the prevalence of Turner syndrome in Vietnam. However, globally, 
Turner syndrome occurs in approximately 1 in 2000 to 1 in 3000 live female births. This 
rate is based on epidemiological and newborn genetic screening data from Europe, 
Japan, and the United States. 
 
Next Step (after NIPT “positive” result): 
Always confirm “positive” NIPT findings, with a DIAGNOSTIC Test (e.g., amniocentesis 
for Karyotyping, FISH or CGH Microarray). 
Genetic Counseling is warranted.  

 
2. NIPT LIMITATIONS & ACOG RECOMMENDATIONS: 
2.1. LIMITATIONS: 
Several factors may render NIPT less accurate. They may include but are not limited to: 
maternal, fetal and/or placental mosaicism, low fetal fraction, blood transfusion, 
transplant surgery, stem cell therapy, heparin therapy and the abnormal karyotype of 
biological parents or surrogate. The detection accuracy may be reduced to some 
extent for severely obese pregnant women (BMI >40), twin (or triple…) pregnancies. 



 
2.1.1. Let’s talk about placental mosaicism or confined placental mosaicism (CPM): 
Confined placental mosaicism (CPM) is a condition where there is a discrepancy 
between the chromosomal makeup of the cells in the placenta and the cells in the 
fetus. Here are some key points about CPM: 

i. Definition: CPM occurs when some cells in the placenta have a different number 
of chromosomes compared to the cells in the fetus. In other words, while the fetus 
may have a normal chromosomal makeup, the placenta may have cells with an 
abnormal number of chromosomes. 

ii. Types of CPM: 

o Type 1: The error occurs in trophoblast cells (cells that form the outer layer 
of the placenta). This type is often associated with normal pregnancy 
outcomes. 

o Type 2: The error occurs in non-fetal cells of the inner cell mass, confined 
to the chorionic villus stroma. This type can sometimes be associated with 
delayed fetal growth. 

o Type 3: Trisomic cells are present in both trophoblast cells and the villus 
stroma but are absent in the embryo. This type is more commonly 
associated with delayed fetal growth. 

iii. Detection, prevalence: CPM is often detected during prenatal testing, such 
as chorionic villus sampling (CVS). CPM is relatively uncommon. The prevalence 
of CPM in twin pregnancies is estimated to be around 2-4%. This is slightly higher 
than the prevalence in singleton pregnancies, which is approximately 1-2%. If 
trisomic cells are found in the placenta but not in the fetus, CPM is diagnosed. 

iv. Mechanism: CPM can occur through mitotic non-disjunction (an error in cell 
division) or trisomic rescue (where a trisomic conception undergoes correction in 
some cells, leaving trisomic cells confined to the placenta)1. 
v. Impact on Pregnancy: Most pregnancies with CPM continue to term without 
complications, and the children develop normally. However, in some cases, CPM 
can lead to prenatal or perinatal complications, including a higher rate of 
pregnancy loss. 
vi. Risk factors for developing CPM: 
The exact causes of CPM are not fully understood, but several risk factors exist:  
. Advanced Maternal Age. 

https://en.wikipedia.org/wiki/Confined_placental_mosaicism


. In Vitro Fertilization (IVF): Pregnancies conceived through assisted reproductive 
technologies, such as IVF, have a higher incidence of CPM. 
. Previous Pregnancy Complications: A history of pregnancy complications, such 
as intrauterine growth restriction (IUGR) or stillbirth may increase the risk of CPM. 
. Genetic Factors: specific genetic markers have not been clearly identified. 
. Placental Factors: Abnormalities in placental development or function can lead 
to CPM. This includes issues like placental insufficiency or abnormal placental 
attachment. 
. Environmental Factors: Exposure to certain environmental factors, such as 
toxins or infections, during early pregnancy may increase the risk of CPM.  

Understanding CPM is important, especially when interpreting results from prenatal 
tests like CVS. If CPM is suspected, further testing, such as amniocentesis, may be 
recommended to confirm the chromosomal makeup of the fetus. 

2.1.2. Limitations in Twin/Triplet Pregnancies: 

i. Reduced Sensitivity and Specificity: NIPT is generally less accurate in twin 
pregnancies compared to singleton pregnancies. The combined positive predictive 
value (PPV) is lower, meaning there is a higher chance of false positives/negatives. 
NIPT is not typically offered for triplet or higher-order multiple pregnancies due to 
the complexity and reduced accuracy. 

ii. Confined Placental Mosaicism: This condition, where the placenta has a 
different genetic makeup than the fetus, can lead to inaccurate results. 

iii. Difficulty in Identifying Affected Twin: If an abnormality is detected, it can be 
challenging to determine which twin is affected. 

Despite these limitations, NIPT remains a valuable tool for prenatal screening, 
especially when combined with other diagnostic methods. 
 
2.2. ACOG 2024 RECOMMENDATIONS: 

• Prenatal genetic screening (serum screening with or without 

nuchal translucency [NT] ultrasound or cell-free DNA 

screening) and diagnostic testing (chorionic villus sampling 

[CVS] or amniocentesis) options should be discussed and 

offered to all pregnant patients regardless of maternal age or 

risk of chromosomal abnormality. After review and discussion, 



every patient has the right to pursue or decline prenatal 

genetic screening and diagnostic testing. 

• If screening is accepted, patients should have one prenatal 

screening approach, and should not have multiple screening 

tests performed simultaneously. 

• Cell-free DNA is the most sensitive and specific screening test 

for the common fetal aneuploidies. Nevertheless, it has the 

potential for false-positive and false-negative results. 

Furthermore, cell-free DNA testing is not equivalent to 

diagnostic testing. 

• All patients should be offered a second-trimester ultrasound for 

fetal structural defects, since these may occur with or without 

fetal aneuploidy; ideally this procedure is performed between 

18 and 22 weeks of gestation (with or without 

second‐trimester maternal serum alpha‐fetoprotein). 

• Patients with a positive screening test result for fetal 

aneuploidy should undergo genetic counseling and a 

comprehensive ultrasound evaluation with an opportunity for 

diagnostic testing to confirm results. 

• Patients with a negative screening test result should be made 

aware that this substantially decreases their risk of the targeted 

aneuploidy but does not ensure that the fetus is unaffected. The 

potential for a fetus to be affected by genetic disorders that 

are not evaluated by the screening or diagnostic test should 

also be reviewed. Even if patients have a negative screening 

test result, they may choose diagnostic testing later in 

pregnancy, particularly if additional findings such as fetal 

anomalies identified on ultrasound examination become 

evident. 

• Patients whose cell-free DNA screening test results are not 

reported by the laboratory or are uninterpretable (a no‐call 

test result) should be informed that test failure is associated 

with an increased risk of aneuploidy, receive further genetic 



counseling and be offered comprehensive ultrasound evaluation 

and diagnostic testing. 

• If an enlarged nuchal translucency or an anomaly is identified 

on ultrasound examination, the patient should be offered 

genetic counseling and diagnostic testing for genetic conditions 

and a comprehensive ultrasound evaluation including detailed 

ultrasonography at 18–22 weeks of gestation to assess for 

structural abnormalities. 

• The use of cell-free DNA screening as follow-up for patients with 

a screen positive serum analyte screening test result is an option 

for patients who want to avoid a diagnostic test. However, 

patients should be informed that this approach may delay 

definitive diagnosis and will fail to identify some fetuses with 

chromosomal abnormalities. 

• In clinical situations of an isolated soft ultrasonographic marker 

(such as echogenic cardiac focus, choroid plexus cyst, 

pyelectasis, short humerus or femur length) where aneuploidy 

screening has not been performed, the patient should be 

counseled regarding the risk of aneuploidy associated with the 

finding and cell-free DNA, quad screen testing, or amniocentesis 

should be offered. If aneuploidy testing is performed and is low 

risk, then no further risk assessment is needed. If more than 

one marker is identified, then genetic counseling, maternal–

fetal medicine consultation, or both are recommended. 

• No method of aneuploidy screening that includes a serum 

sample is as accurate in twin gestations as it is in singleton 

pregnancies; this information should be incorporated into 

pretest counseling for patients with multiple gestations. 

• Cell-free DNA screening can be performed in twin 

pregnancies. Overall, performance of screening for trisomy 21 

by cell-free DNA in twin pregnancies is encouraging, but the 

total number of reported affected cases is small. Given the 



small number of affected cases it is difficult to determine an 

accurate detection rate for trisomy 18 and 13. 

• Because preimplantation genetic testing is not uniformly 

accurate, prenatal screening and prenatal diagnosis should be 

offered to all patients regardless of previous preimplantation 

genetic testing. 

• The use of multiple serum screening approaches performed 

independently (eg, a first-trimester screening test followed by a 

quad screen as an unlinked test) is not recommended because it 

will result in an unacceptably high positive screening rate and 

could deliver contradictory risk estimates. 

• In multifetal gestations, if a fetal demise, vanishing twin, or 

anomaly is identified in one fetus, there is a significant risk of 

an inaccurate test result if serum-based aneuploidy screening 

or cell-free DNA is used. This information should be reviewed 

with the patient and diagnostic testing should be offered. 

• Patients with unusual or multiple aneuploidies detected by 

cell-free DNA should be referred for genetic counseling and 

maternal–fetal medicine consultation. 
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