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Principles of prenatal Screening
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Timing of the tests

First trimester

Down’s syndrome screening possible between 10,0
and 13,6

Second trimester

Down’s syndrome screening possible between 14,0
and 22,6

Open neural tube defect screening possible between
15,0 and 22,6



First Trimester Screening

® A method to identify women at risk for having
an aneuploid fetus from the general population

m Also can identify other birth defects such as
congenital heart defects and diaphragmatic
hernia

m Performed during 11-14 weeks gestation

m Patient Preferences and earlier diagnosis/
reassurance



Markers 1n Pregnancy

Marker Utility Window

Free Beta
Nucha Transi
PAPP-A

AFP

Unconj. Estriol

htacthCG

8 10 12 14 16 18 20 22

Gestational Age




Genetic Screening

* Arandomized controlled trial reported a
detection rate for trisomy 21 of 87% at 11
weeks’ gestation, 85% at 12 weeks, and 82%
at 13 weeks.

Malone FD, Canick JA, Ball RH, et al.; First- and Second-Trimester Evaluation of Risk
(FASTER) Research Consortium. First-trimester or second-trimester screening, or
both, for Down’s syndrome. N Engl J Med. 2005; 353(19): 2001-2011



FTS/IPS/SIPS

Offer PN screening to all pregnant women

NIPT for AMA and for women . -
willing to pay Family history

AMA - Advanced Maternal Age, 240y@EDB

18-20 week fetal
anomaly scan

Refer to Genetics

If indicated (e.g. fetal anomalies )

*for ethnicity-based
screening, if both members
of the couple are carriers of
the same condition



Prenatal Testing Algorithm for Women at Increased Risk

Indication

Advanced maternal age, multiple soft markers on ultrasound,
ultrasound anomaly, positive prenatal screen, etc.

Genetic counselling with testing options

No further testing In\(/oela_sive Tetgti)ng chesnll\lnlgP'lT'eSt
iagnostic 9.

If positive If negative

QF-PCR

Detects comrr\on aneuplqldles: Down Depending on indication:
syndrome, Trisomy 18, Trisomy 13 and sex - No further testing
chromosome aneuploidies «  Consider additional

- testin
If positive - g

If negative

Karyotype

Additional Testing
e.g. Chromosomal
microarray

No further testing



Screening
terminology

Median

5 11 19 23 24 27 29 35 41 50 89

Median level of AFP at 16 weeks gestation = 27 iu/mL



Screening

termino

ogy

Multiple of t

MoM

MoM

ne Median (MoM)

Measured Value
Median Value

Observed Value
Expected Value




Screening terminology

Multiple of the Median (MoM)
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Gestation (weeks)




Markers used

IN screening
Marker Origin
First trimester
NT
Free B-hCG Placenta
PAPP-A Placenta
Second trimester
AFP Fetus
UE, Fetus & Placenta
Free B-hCG Placenta
Total hCG Placenta

Inhibin-A Placenta



Markers used

INn screening
Marker Variation with GA
First trimester
NT Increases
Free 3-hCG Decreases
PAPP-A Increases
Second trimester
AFP Increases
UE; Increases
Free B-hCG Decreases
Total hCG Decreases
Inhibin-A Decreases until 17wks, then

Increases



Markers used
IN screening

Marker Pattern in DS
Pregnancies

First trimester

NT High
Free B-hCG High
PAPP-A Low
Second trimester

AFP Low
UE, Low
Free B-hCG High

Total hCG High



Markers used In screening

Unaffected Down’s syndrome

I I I I
0.05 0.1 0.2 0.3 0.5 1 1.6 2 3 5 10 20



Calculation of risk

Unaffected Down’s syndrome

I I I I T 1T 11l | I I T 1T T 111 I
0.2 0.3 0.4 0.5 1.0 1.5 2.0 3.0 4.05.0 10 15

Free -hCG (MoM)



Distribution of
MoM values of
free B-hCG and
of PAPP-AIn
normal fetuses
(dark shaded
ellipse), and

fetuses with
trisomies 21, 18
and 13 (open
ellipses
containing 90%
of cases).

\
I Normal




PAPP-A and Free B-hCG

m 60-68% detection of DS

m 90% detection of Tri 18

m 4.5% talse positive rate

m Also drawn at 11-14 weeks

m Some centers quote 87% detection of DS
when combined with maternal age

m [f both PAPP-A and B-hCG are very low
MoM = Increased risk for tri 18, triploidy,

fetal anomalies or perinatal complications



PAPP-A and Free B-hCG

Free-beta hCG

—

N WO & O OO N O 0w O

|

—

o

0
0
0
0
0
0
0
0
0
0
0
1

12 12
weeks weeks

Spencer, Snijders, Nicolaides Spencer, Snijders, Nicolaides

On average, baby with trisomy 21 will have 2.0 Mom for B-hCG and 0.4 MoM PAPP-A




NT, PAPP-A, and B-hCG

m Krantz, et al (1999)

m Women < 35 years
m 87.5% detection DS, 4.5% false positive
m 100% detection Tr1 18, 0.4% false positive

® Women 35 years or older
m 92% detection of DS, 14.3% false positive
m 100% detection Tri 18, 1.4% false positive



Advantages of 1st Trimester
Screening

m [nformation earlier, more options
m Reduce number of invasive procedures

m May identify other severe anomalies (or risk for) at
time of scan and increased risk of adverse
pregnancy outcome—referral for 224 A evals.

m Good time to date pregnancy accurately

m N'T good for multiple gestation



ACOG

® Screening program must
meet specific criteria:

® Trained, certified, monitored
sonographers perform N'T

® NT alone is not sufficient,

biochemistry must be included
® Comprehensive genetic

counseling must be offered

® Access to diagnostic testing if
abnormal screen results

® Rigorous continual evaluations



Calculation of risk

Factors affecting interpretation of results: Twins

Marker Median MoM in twin Median MoM in
pregnancies singleton pregnacies
First trimester
NT 1.0 1.0
PAPP-A 1.86 1.0
Free B-hCG 2.10 1.0
Second trimester
AFP 2.13 1.0
UE3 1.67 1.0
hCG 1.84 1.0
Free B-hCG 1.90 1.0
Inhibin-A 1.99 1.0




Case 1

A 32 year old woman has had a positive
Integrated Prenatal Screening Test (IPS) result
for Down syndrome. She is about 17 weeks
gestation.

— Is NIPT a good option?



Case 2

A 40 year old G1 woman Is about 9 weeks
gestation. She is in your office to discuss

prenatal testing options in this pregnancy
conceived by IVF.

— What Is the option?



Case 3

« A 29 year old patient had a nuchal
translucency (NT) of 4.4mm at 12+5 weeks
gestation

e NIPT results were normal. She is now 14+2
weeks gestation

« \What are the next steps?
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