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~Simple Description of Prenatal Screening

General pregnant population

\ ¢

Screening test
(non-invasive, inexpensive, accessible, equitable)

\ 4 \ 4

Screen Positive Screen Negative
"high risk” "low risk”
Counsel on risks and benefits No further action

of diagnostic testing
(invasive, risky)




Test Performance:
The challenge in screening is to have a test that has
a high detection rate and low false positive rate.

detection rate percentage of affecteds called
screen positive by the test

The higher the better!

false positive rate  percentage of unaffecteds called
screen positive by the test

The lower the better!

J. Canick, 2003




" Detection Rate(DR) & False Positive Rate(FPR)

Detection Rate = TP/(TP+FP)%
FPR=FP/(FP+TN)%

Cut-off

MNormal

Affected

FPR

Low z Hig
Marker concentration



Detection Rate(DR) & False Positive Rate(FPR)

Some unaffected *  MS-AFP interpretation
Unaffected called abnormal based on AFP MoM (2.5

is common)

Some
affected will
be missed

/09'&41 spina bifida

+ 70-85% sensitive for
open spina bifida; >95%
for anencephaly

* Most positive screening

10 25 tests are false-positive

Maternal serum alpha-fetoprotein level
(Multiples of the median) (2% PPV)




The median is the value separating the higher half of a
data Sample.

The median, rather than mean, was chosen as a better
estimate of the gestation-specific reference level.

Median
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Multiple of the Median (MoM)

Ratio between the patient’s result and the median result
appropriate for the gestational age of fetus

Patient's result

MoM =——
Median result

Medians determined by the laboratory for each marker across
all gestational ages required for a given test strategy

Median MoM



; M éte rnal Age

The maternal age-specific risk is the background risk of Down'’s
syndrome that is used to calculate a woman'’s screening result

based on the measurement of the screening markers.

Maternal Risk of Maternal Risk of Maternal Risk of
age at Down’s age at Down’s age at Down’s
EDD* syndrome+ EDD* syndrome: EDD* syndrome+

20 1:1450 30 1:940 40 1:85
2l 1:1450 31 1:820 41 170
22 1:1450 32 1:700 42 1:55
23 1:1400 33 1:570 43 1:45
24 1:1400 34 1:460 44 1:40
29 1:1350 a0 1:350 45 1:35
26 1:1350 36 1:270 46 1:30
27 1:1200 a7 1:200 47 1:30
28 1:1150 38 1150 48 1:30
29 1:1050 39 1:110 49 125

*EDD = expected date of delivery

+Ratio of affected to unaffected pregnancies

Morris et al (2003)




Likelihood Ratio

Affecte

0.6

Relative probability

d Unaffected

LR = Prob of affected
Prob of unaffected

IR=0.6/0.24=2.5

If pre-test odds were 1 to 900
then new odds are 2.5x greater
or 1to 360

W

0.8
AFP MoM

1.0



LR#2.5

2.00 MoM

LR =25 x 2.5 x 13.0 x 2.5 = 203

Post-test Risk = 1in 270 x 203 =1 in

0.45 MoM

1.3

DIA

LR#2.5

2.20 MoM
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Golden time

Golden Time: Measured at 11- 13 completed week.
Maternal Age

Ultrasound Markers

Nuchal translucency (NT) & Nasal Bone (NB)

Bio Markers

Free B-hCG & PAPP-A



100% 93%

84%
S 72%
66%
40%
20%
0%
11 weeks 12 weeks 13 weeks

NT alone | Combined



Completed week
11 12 13
NT 2.20 1.75 1.39
PAPP-A 0.30 0.49 0.78
FB-hCG 1.66 2.03 2.49
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" First Trimester Screening

About 1 in 25 of all women screened will fall into the
screen-positive group, and about 1 in 16 women with
screen positive results will have an affected pregnancy:.

The combined test identifies 8 - 9 out of 10 cases of
Down’s syndrome.

IFP
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‘Nuchal Translucency

Several large studies have shown that NT screening has a DR
for Down syndrome ranging from 69% to 75% with an FPR of
5% to 8.1%.

NT
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Nasal bone(FMF Advice)

In a high proportion of fetuses with trisomy 21 and other
chromosomal abnormalities the nasal bone is hypoplastic or not
visible at 11-13 weeks' gestation. Assessment of the nasal bone at
11-13 weeks improves the performance of combined screening for
trisomy 21 by maternal age, fetal nuchal translucency (NT) and
serum biochemistry. The difficulty is when the gestation is 11
weeks or the beginning of the 12th week and the nasal bone is
absent but the NT, the other ultrasound markers and the serum
biochemistry are normal. Our advice is that in such cases the
scan should be repeated in one week and if there is persistence
of absence of the nasal bone then the risk for trisomies is
increased.



* Decrease of AFP(20%)

* Decrease of UE3(5%)
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B Smoking el

Decrease of F-BHCG(10%)
Decrease of PAPP-A(15-20%)
Elevation of DIA

Elevation of AFP
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Rh Effect

The serum markers human chorionic gonadotrophin
(hCG), alpha-fetoprotein (AFP) and unconjugated
oestriol (UE3) in 606 rhesus-negative (Rh-) women
have been compared with 18 960 controls. There
were no significant differences in the distribution of
hCG and AFP between these two cohorts. However
the uE3 values in Rh- women were significantly

lowered (median: 0.85 MoM).



Contingent Screening

First Check risk for DS* > 1 in 100
 Patient offered diagnostic testing (CVS or amnio)

First Check risk for DS < 1 in 1500
 Patient will not be offered further screening

First Check risk for DS between 1/100 - 1/1500

 Patient will be offered second trimester screening to help stratify into
high risk vs. low risk groups

e AFP, UE3, hCG, inhibin A will be incorporated with NT & PAPP-A

 Increases detection rate for DS & lowers false positive rate

e If second trimester risk yields > 1 in 270 risk for DS, patient will be
offered diagnostic testing (amnio) *DS = Trisomy 21



Benefits of Contingency Screening

30% of patients will proceed to second trimester testing

e Increases detection rate to ~95% & reduces false positive
rate to 3% for trisomy 21

70% of patients will not need a second trimester blood test
with no change in the detection rate

e First trimester screening alone has 80-90% detection rate &
5% false positive rate for trisomy 21

&

Contingent
Benefit
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f""fgmparison between Integrated,
Sequential &contingent tests

Table 1—Summary of Down syndrome DR and FPRs for each protocol

First trimester Second trimester Net
Protocol DR (%) FPR (%) DR (%) FPR (%) DR (%) FPR (%)
Combined test 17/21 (81) 29477271 (4.0) - 17/21 (81) 294/7271 (4.0)

Integrated test — — 19/21 (90) 24777271 (3.4)
Sequential test 17/21 (81) 29477271 (4.0) 2/21 (10) 8777271 (1.2)
Contingent test 11/21 (52) 10/7271 (0.1) 8/21 (38) 180/7271 (2.5)

19/21 (90) 24777271 (3.4)
19/21 (90) 381/7271 (5.2)
19/21 (90) 190/7271 (2.6)

DR, detection rate; FPR, false-positive rate.






