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NIPT PREFACE

 Noninvasive prenatal genetic testing (NIPT) is an advance in
the detection of fetal chromosomal aneuploidies that
analyzes cell-free fetal DNA in the blood of a pregnant
woman. Since its introduction to clinical practice in 2011, NIPT
has quickly spread across the globe. While many professional
societies currently recommend that NIPT be used as a
screening method, not a diagnostic test, its high sensitivity
(true positive rate) and specificity (true negative rate) make
it an attractive alternative to the serum screens and invasive
tests currently in use.



WHAT IS CF-DNA?

 Cell-free (cf)DNA is the name given to short(150 bp), fragmented molecules of DNA

that are released into the plasma following apoptosis (programmed cell death). The

blood plasma from a pregnant woman will contain cfDNA that is both maternal and

fetal in origin. Both components are analysed during non-invasive prenatal testing

(NIPT).





~ 10% of DNA in maternal plasma is FETAL

Non Invasive Prenatal TestingNon Invasive Prenatal Testing



FETAL FRACTION

 The average fetal fraction in samples taken between 10 and 14 weeks of
pregnancy has been described as around 10% .

 All methods of NIPT require a minimum fetal fraction for accurate trisomy
screening, commonly estimated at 4%

 The actual value is influenced by a number of factors. These include the
woman's gestation, her weight, placental size, whether the pregnancy is
singleton or twin and also whether a trisomy is present .

 Pregnancies with Down syndrome will have the highest average fetal
fraction for gestation. Pregnancies with trisomy 18 or 13 have lower
average fetal fractions.



SERENITY PLUS
 SCREENS FOR SERENITY BASIC CONDITIONS PLUS*:

 MICRODELETIONS
 22q11.2 (DiGeorge syndrome, Velocardiofacial syndrome)

 1p36 Deletion syndrome

 15q11.2 (Angelman/Prader Willi syndrome)

 5p- (Cri du Chat syndrome)

 4p- (Wolf-Hirschhorn syndrome)

 ADDITIONAL TRISOMIES
 Trisomy 9

 Trisomy 16

 *ADDITIONAL COST AND TURNAROUND TIME APPLY





NIPT(INDICATIONS)
 MATERNAL AGE 35 YEARS OR OLDER

 FETAL ULTRASONOGRAPHIC FINDINGS INDICATING AN INCREASED RISK OF ANEUPLOIDY

 HISTORY OF A PRIOR PREGNANCY WITH A TRISOMY

 POSITIVE TEST RESULT FOR ANEUPLOIDY,INCLUDING FIRST TRIMESTER,SEQUENTIAL,OR INTEGRATED
SCREEN, OR A QUADRUPLE SCREEN

 WITH PARENTAL ROBERTSONIAN TRANSLOCATION WITH INCREASED RISK FOR FETAL TRISOMY 13 OR
TRISOMY 21



FETAL ULTRASONOGRAPHIC FINDINGS

 ELEVATED NUCHAL TRANSLUCENCY

 ABSENT NASAL BONE

 CHOROID PLEXUS CYST & OTHERS…









Generalized mosaicism

presence of two or more chromosomally
different cell lines in both the placenta and the
fetus.

 Can lead to a false positive or a false negative
NIPT result



Confined placental mosaicism

presence of two or more chromosomally different
cell lines in the placenta, but not the fetus.

Can lead to a false positive NIPT result



Fetal mosaicism

presence of two or more chromosomally different
cell lines that are present in the fetus, but not the
placenta.

 Can lead to a false negative NIPT result



NIPT IN MATERNAL MALIGNANCY

 NIPT would reveal maternal malignancy

 With false positive report



NIPT in twin pregnancy

 Although the total fetal fraction in twins is approximately 1.6 times that reported in
singletons, the average fetal fraction per twin is decreased.

 MC & DC



Co-twin demise & NIPT

 Co-twin demise is usually a contraindication for NIPT. It
is problematic because the placental trophoblast
from the demised twin continues to release cfDNA into
the maternal circulation.This can lead to a false
positive result if the demised twin carries a
chromosome condition being screened for.

 Co-twin demise may also lead to misreporting of the
fetal sex, when the demised twin is male and the live
twin is female.



INVASIVE TESTS

 AMNIOCENTESIS

QF PCR

 CVS

MLPA



Conventional cytogenetics

 Chromosomal analysis of cultured chorionic villi
and amniotic fluid cells

 Identify fetal aneuploidy,structural
rearrangements, such as translocations and
inversions, and relatively large duplications and
deletions(generally exceeding 5Mb in size)

 ‘Gold standard’ in prenatal testing because
error rates are exceedingly low, probably less
than 0.01–0.02%,



Conventional cytogenetics

 Error rates with CVS are higher than those seen with amniocentesis, and
these can be due to confined placental mosaicism (CPM), maternal
cell contamination or lower resolution banding of chromosomes.

 In a small proportion of cases in which CVS karyotyping is carried out
there are ambiguous results which may require resampling or
amniocentesis for clarification.



Molecular cytogenetics method

 FISH(Fluorescent In Situ Hybridization)

QF-PCR

MLPA

 Array CGH+SNP



SLOS

 Smith-Lemli-Opitz syndrome affects an estimated 1 in 20,000 to
60,000 newborns.

 Mutations in the DHCR7 gene cause Smith-Lemli-Opitz syndrome.
 This condition is inherited in an autosomal recessive pattern.
 Abnormalities of cholesterol biosynthesis in SLOS may be

sufficiently expressed in fetal life to permit prenatal diagnosis of
this disorder by measurement of 7-dehydrocholesterol in
amniotic fluid(By GC)







LIFE NEEDS ANSWER…

THANKS FOR YOUR ATTENTION


