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JOURNAL CLUB

71 Journal club meeting organised by JCMR on 24"
April, Wednesday at New CCM hall. The speakers on the
occasion were Dr. Alex George (Scientist D. JCMR) and Ms.
Mridula Vellore (Research Assistant, JCMR). The topic was
based on an article titled Priorities of health research in
India: evidence of misalignment between research outputs
and disease burden. (Kumar A, Koley M, Yegros A, Rafols
I. Scientometrics. 2024 Mar 11:1-8). The article examines whether
and how India's research efforts address the country's health
needs. The study examines the degree of alignment between the
burden of diseases in India and research efforts being undertaken
in health and biomedical sciences by Indian institutions. In the
next phase of discussion, the importance of research quality in
terms of assessment criteria like H-index and impact factors
were explained. Dr. Joe Thomas, Dr. Andrews Kakkanatt,
Dr. Vimal and Dr. Kurien Alappatt participated in the discussion.
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NIPT ©

[NON INVASIVE PRENATAL TESTING]: | corner

THE FUTURE IS NOW

Prenatal screening tests are offered to pregnant women
to determine the risk of a genetic disorder in the fetus. In the
present scenario of advancing maternal age at conception, the
chances of having a baby with chromosomal abnormalities
have gone up. This has led to a compelling need for prenatal
tests for genetic disorders in the fetus, especially non invasive
ones.

We have prenatal screening as well as diagnostic tests.
A positive screening test indicates the need for a definitive/
diagnostic test. While the screening tests make use of maternal
serum markers (eg. Double marker test in first trimester and
triple and quadruple tests in second trimester) and ultrasound
examinations (Nuchal Translucency Scan at 11-14 weeks and soft
markers of aneuoidy on anomaly scan), the dlagnostlc tests for




fetal Karyotyping involve invasive procedures like Chorionic
Villus Sampling and Amniocentesis. These procedures being
invasive are associated with a risk of miscarriages of upto
1%. And for this reason these tests are not a very acceptable
or feasible option, especially for the low risk mothers, as they
would ultimately cause more miscarriages than they would
detect aneuploidy. Attempts at developing a non invasive yet
highly accurate prenatal test over years have given us the present
NIPT technique, which avoids direct contact with the fetus or
placenta.

The NIPT technique 1s based on the discovery of presence
of fetal cells and cell free fetal DNA in maternal blood during
pregnancy. Direct analysis of fetal cells from maternal circulation
1s challenging due to the scarcity of fetal cells in maternal
blood (1:10,000 to 1:1000000). The focus has thus shifted
to the analysis of cell free fetal DNA (cfIDNA) for NIPT for
aneuploidies especially trisomies (21,18 and 13) and monosomies.

The presence of cell free DNA 1n maternal circulation
was proposed as early as prenatal in 1947. This cfDNA mostly
comes from lysis of fetal cells within the circulation. In 1997,
Lo and colleagues reported the presence of cffDNA in maternal
blood during pregnancy. cffDNA is present in maternal blood
as early as 5-7 weeks of gestation, gradually increases with
gestational age and 1s typically cleared from circulation soon
after delivery. 3-10% of cfDNA 1n maternal circulation during

Noninvasive Prenatal Testing (NIPT)
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pregnancy comes from the fetoplacental unit, most of which is
shed from the placenta. The absolute amount of fetal cfDNA
is less than 1 mcg per 20 ml maternal blood, and separation of
fetal from maternal cfDNA 1s not feasible using the currently
available technology. The present NIPT techniques thus analyze
the whole cfDNA complement in maternal blood without
extracting the fetal fraction. NIPT requires at least 4% of fetal
cfDNA for accurate results. It 1s important to remember and
counsel patients that NIPT 1s considered as a screening and not
a diagnostic test.if a patient 1s assessed to be high risk based
on NIPT, she may choose to proceed with invasive testing.

A comparison of the Detection Rates and False positive
rates of the various prenatal screening tests available today is
as follows:

Detect; False
Screening test crection positive
Rate
rate

1. | First trimester risk assessment
[NTscan + Double marker] | 80-90% 5.9,

@11-14 weeks
7 75-85% ;50%
Quadruple test@ 15-20 weeks for twins

3. | Integrated screen [FTRA +
Quadruple test]

4. | NIPT from cf fetal DNA @ 10
weeks or more

5-10%

90-95% 1-5%

98.6-100% | Nil

The table clearly shows the superiority of NIPT over the
conventional screening tools employed till date. 2 primary next
generation sequencing methods are used currently. The first
one MPSS (Massively Parallel Shotgun Sequencing) sequences
DNA fragments from the whole genome and the second one 1s
targeted sequencing which sequences specific genomic regions
of interest.




Indications for NIPT include

Maternal blood sample

Y {%; ‘er'Q.d:l).g

& Maternal ¢fONA LJFP Fetal cfDNA

1. Maternal age > 35 years
2. Fetal USG [ NT scan or anomaly scan ] indicating an increased
risk for aneuploidies
3. Family or personal history of a prior pregnancy with a trisomy
4. Positive screening test results by FTRA or quadruple test
In addition to aneuploidy screening, the clinical applications
of NIPT extend to:

1.Determination of Rh phenotype of the fetus helps to direct
management of pregnancy in Rh negative women sensitized
against RhD.

2.Determination of fetal sex in women at risk of X-linked
disorders , where early identification of a male fetus indicates
the need for an invasive diagnostic test to determine whether
the affected X chromosome has been inherited; and also in
pregnancies at risk of Congenital Adrenal Hyperplasia.

3.Diagnosis of single gene disorders .

NIPT, undoubtedly 1s an exceedingly promising innovation,
but 1t does come with its own set of concerns such as the cost
factor, availability and socio-ethical concerns, which will have
to be addressed, as it gains increasing popularity .

Dr. Lakshmi Nambiar
Asst. Professor, Obstetrics & Gynaecology
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