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Screening

Identifying in apparently healthy individuals
those who are sufficiently at risk of a specific
disorder as to justify a subsequent diagnostic

test or procedure




~ 4 " . z %
@Jﬁt—)ﬁwdﬁ‘y‘ quéﬁj
Ml (il QIS e 30 9a 9 WL (S 10 Pl ¢ SIS )
&u\jQJJJJAgﬂQJ'QMJAJUSJJ@L@J@J:\SUM_\'

690 210 O Ol s U 2dly phad a8 g4y 38 aS g ol (ely g AL S Gl ¥
Qs S Ao Cuman Jbé\?l..a:\

W0 g el S g il A el gl o Algd gl g g AL 8 i -f

- /




e

Essential Elements of Screening

e It is NOT diagnostic!

 Screen positive rates and PPV depend on a
priori population risk and the desired
detection rate (sensitivity)

* An acceptable diagnostic test or
procedure must be available for screen-
positives

e Should be cost effective and low risk

e A treatment must be available for true
positives




Diagnostic versus Screening

nm V.

No overlap: Overlap:

Positive test is abnormal Positive test could be
normal or abnormal




Sensitivity & Specificity

Unaffected Affected

6% False Positives
(94% Specificity)

]
1% False Positives
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® General Testing

Prenatal Testing

o BloodTest

® Paternity Tcsting

® Urine Test

o Ultrasound

e Rh Factor Testing

e FirstTrimester

®  Chorionic Villus Sampling (CVYS)

® FirstIrimester Screen

® Second Trimester

®  Amniocentesis

® Cordocentesis : Percutaneous Umbilical Blood Sampling (PUBS)

e Maternal Serum Alpha—Fctoprotcin Scrccning (MSAFP)

® (Quad Screen

° Triple Screen Test : Multiple Marker Screen

® Third Trimester

° Biophvsical Profile (BPP)

o Fetal Non-Stress Test (NST)

&Glucosc Challcngc Screening & Glucose Tolerance Test (NST)
[ ]
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http://www.americanpregnancy.org/prenataltesting/bloodtest.html
http://www.americanpregnancy.org/prenataltesting/paternitytesting.html
http://www.americanpregnancy.org/prenataltesting/urinetest.html
http://www.americanpregnancy.org/prenataltesting/ultrasound.html
http://www.americanpregnancy.org/pregnancycomplications/rhfactor.html
http://www.americanpregnancy.org/pregnancycomplications/rhfactor.html
http://www.americanpregnancy.org/pregnancycomplications/rhfactor.html
http://www.americanpregnancy.org/prenataltesting/cvs.html
http://www.americanpregnancy.org/prenataltesting/cvs.html
http://www.americanpregnancy.org/prenataltesting/cvs.html
http://www.americanpregnancy.org/prenataltesting/cvs.html
http://www.americanpregnancy.org/prenataltesting/firstscreen.html
http://www.americanpregnancy.org/prenataltesting/amniocentesis.html
http://www.americanpregnancy.org/prenataltesting/cordocentesis.html
http://www.americanpregnancy.org/prenataltesting/cordocentesis.html
http://www.americanpregnancy.org/prenataltesting/cordocentesis.html
http://www.americanpregnancy.org/prenataltesting/cordocentesis.html
http://www.americanpregnancy.org/prenataltesting/cordocentesis.html
http://www.americanpregnancy.org/prenataltesting/cordocentesis.html
http://www.americanpregnancy.org/prenataltesting/afp.html
http://www.americanpregnancy.org/prenataltesting/afp.html
http://www.americanpregnancy.org/prenataltesting/afp.html
http://www.americanpregnancy.org/prenataltesting/quadscreen.html
http://www.americanpregnancy.org/prenataltesting/tripletest.html
http://www.americanpregnancy.org/prenataltesting/biophysicalprofile.html
http://www.americanpregnancy.org/prenataltesting/non-stresstest.html
http://www.americanpregnancy.org/prenataltesting/non-stresstest.html
http://www.americanpregnancy.org/prenataltesting/non-stresstest.html
http://www.americanpregnancy.org/prenataltesting/glucosetest.html
http://www.americanpregnancy.org/pregnancycomplications/groupbstrepinfection.html
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Karyotype from a female with Down syndrome (47 XX ,+21)
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Growth failure [ Broad flat face

Mental retardation Slanting eyes
7

= ,L%/< Epicanthic eyefold
Flat back of head K ®i ::@ ]  Sharthese

Abnormal ears — . & ,_ Short and
Many "loops" — = e\, broad hands
N

on fingertips @ \ " Small and
Palm crease S '\ arched palate

Special skin 1 Big, wrinkled
: — tongue
r ttern ’
'dge el S, & » L Dental anomalies
Unilateral or bilateral —

=3

absence of one rib &, ] ,
IS T Congenital heart

S S

Intestinal blockage disease

Umbilical hernia Enlarged colon

Abnormal pelvis Big toes widely

Diminished muscle tone / spaced







Karyotype From a Female With Patau syndrome (47 ,XX,+13)

YK

{ | 3& 1R
sgc\gg l} 3 B Al
38 382 ad ,s"’






Aneuploidies

Frequency
Frequency Syndrome Karyotype
X | Down'’s Trisomy 21
Yol Edward’s Trisomy 18
[BCERE Patau Trisomy 13
Vel Klinefelter 47, XXY
You:l Turner 46, X
1V Total Aneuploidies
Yeoll Structural Abnormalities
Yoo

Total Abnormalities




?%\Aw5j§\ﬂ1§d)\jé\e)m

‘gﬂl.)j:e.xc&”m)am (Voor 4 )oage 0l (VA sa90m08) Q) ed) a i
o) A1 gA L A 3 ) 930 o sdies 4y Mia 0ad Algia 3) jod ) A Cda ) S agaa 3

pIJISRS S S g ) AS Cul (g) oAl (g Al J3 9 aydic LY A gl A e
¢ Qg pa Ll ia da gl Ja gl b VA b ladi agigag S o LAlal

QM\JJ.@-&AJSJLAJ#JSJSJLAMJA&AE\ijjg\ﬁJdo
Wl ciga +, 7 ) S pta rdald b cpaa by Alpdi A
Ot [ gy b Wy (510 +, 00 ) jiaS (e [ (il gy 938
D5 da ol gt 0,0 ) e

s SIS S MS Gl Jg Jale g saiaa JANaT Jalge e
Ol gsd) A Aol 9 Sl 9 sbas 009 QA2 YL 1 VA (g nl S
20 8 e 313 g ial g Uy QIS (ALS 4y e

o %




f Cwin e A gl (ol
Neural Tube Defect s ( NTDs)
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SLOS (Smith lemi Opitz Syndrome)
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Performance of maternal age and various second

trimester maternal serum combinations in screening for
Down syndrome

Risk in positives:

100 — :
1:120 1:100 1:680 1:50 1:45
81 percent
80 — 74 percent
E 66 percent
e
[= 60 —
=
-
‘ -
:- 42 percent
B 40 —
: 31 percent
=
20 —
o
AGE + AFP +hCG +uE3 +Inh A

Single Doulbrle Triple Quadrupl?

2rnd trimester

The bar graphs describe the detection rate (DR) attained at a
fixed 5 percent false positive rate (FPR) for each of the screening
tests. In addition, the risk in positives is given for each of the

tests. Data adapted from: Wald, NJ, Kennard, A, Hackshaw, A, et
al. J Med Screenl1997; 4:181.
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NT (Nuchal Translucency) & Double marker
Combined FTS(First Trimester Screening)
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PAPP-A = Pregnancy Associated Plasma Protein A
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e
Problems with Second Trimester

Screening

 False positives
 Patient anxiety

Lessened by better pre-test counseling
e Unnecessary amniocentesis

Procedural loss 0.5%
 Late diagnosis

Psychologically and technically more
difficult to terminate

 Suboptimal sensitivity

-




4 N
Advantages to 15t Trimester Screening

e Earlier diagnosis

e Pregnancy less obvious, more private
May be less bonding

e Pregnancy termination easier and safer
e Surveys:. Many patients prefer it

e CAVEAT. Need test to have high sensitivity and
low false positives

e Account for spontaneous (and procedural)

losses
Preferentially identify high risk for loss?
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Biochemical Markers

* Pregnancy associated plasma protein A (PAPP-A)
* Protease for IGF binding protein
®* Decreased with trisomies
* Human chorionic gonadotropin (BhCH)
® Increased with 21 and 18, decreased with 13
® Free versus Total?
* PAPP-A and BhCG for Trisomy 21

*60% sensitive, 5% false positive rate

-
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DOWN'S SYNDROME, NEURAIL TUBE DEFECT AND PRE-ECLAMPSIA SCREENING

Report dated May 09 11

Surname : NAZAR POR
Forename(s) : Talat

ID code : A 2-2537
Date of birth : 07/06/80
L™MP : Not reported
EDD : 10/03/11

Date of sample : 05/04/11
Doctor : Dr . Motamedi

CLINICAIL DETAILS AND TEST RESUL.TS

Previous NTD None
Previous Down's None
Prev. Pre-eclampsia No
Insulin dependent diabetes None
Maternal age at EDD 31 years

Scan measure
Gestation at date of sample

Not known
18 weeks 2 days (by scan)

TR R R IR

Weight 62 kg
MS-AFP level 43 .99 iw/mlL s 1.16 MoM
ukE3 level 3.6 ng/mlL. = 1.03 MoM

Total hCG level 10537 miw/mlL 0.40 MoM

INTERPRETATION
Screening result

Risk of Down's
Risk of NTD

Screen negative
ILess than 1 in 20,000 (at term)
1 in 6,700

0

Risk of Pre-eclampsia 1 in 40
Comment Down's risk due to maternal age alone is
1 in 850

TRISOMY 18 : NEGATIVE
SIL.OS : NEGATIVE

A screen negative result does not exclude the possibility of Down's syndrome., a neural tube defect or
pre-eclampsia, because screening does not detect all affected pregnancies

[@% This is an Alpha report



DOWN'S SYNDROME, NEURAL TUBE DEFECT AND PRE-ECLAMPSIA SCREENING

Report dated Apr 14 11

Surname : MIRANI
Forename(s) : Zahra

ID code : 1-1233
Date of birth : 09/01/79
LMP : 12/20/10
EDD : 09/29/11
Date of sample : 04/07/11
Doctor : Dr. Gods

CLINICAL DETAILS AND TEST RESULTS

Previous NTD : None
Previous Down's : None

Prev. Pre-eclampsia : No

Insulin dependent diabetes : None
Maternal age at EDD 32 years
Scan measure Not known

DU

Gestation at date of sample 15 weeks 3 days (by dates)

15 weeks O days (by scan)

Gestation used : Scan estimate
Weight : 67kg
MS-AFP level : 18.45 iw/mL ;  0.77 MoM
uE3 level : 0.8 ng/mL ;  0.46 MoM
Total hCG level : 58462 miu/mL : 1.05 MoM
INTERPRETATION Risk 1in MS-AFP MoM
1 5.0
Screening result : *** SCREEN POSITIVE *** i
Reason : Increased risk of Down's syndrome L 1
Risk of Down's : 1in 190 (at term)
Risk of NTD : 1in 5,400 100 ]
Risk of Pre-eclampsia : 1in10
Comment : Down's risk due to maternal age alone is = 19007
1 in 750
10,0005
100,000-=

NTD

TRISOMY 18 : NEGATIVE
SLOS : NEGATIVE

A screen positive result indicates an increased risk of having a pregnancy with Down's syndrome, a neural

NPT g SR 2 oo ST A e vt g S OO 22 < 1 . BOINGE WEReS.
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DOWN'S SYNDROME, NEURAL TUBE DEFECT AND PRE-ECLAMPSIA SCREENING

Report dated May 09 11

Surname : HASAN LO
Forename(s) : Foziye

ID code : A 2-2534

Date of birth : 02/03/85

L™MP : 01/22/11

EDD - 10/717/11

Date of sample : 05/04/11
Doctor - Dr . Jafar Zade

CLINICAL DETAILS AND TEST RESUL.TS

Scan measure
Gestation at date of sample

Not known

14 weeks 4 days (by dates)
16 weeks 2 days (by scan)
Scan estimate

Previous NTD : None
Previous Down's : None
Prev. Pre-eclampsia : No
Insulin dependent diabetes : None
Maternal age at EDD : 26 years

Gestation used

Weight : 60 kg
MS-AFP level : 12.04 iw/mL 3 0.41 MoM
uE3 level : 1 ng/mL = 0.43 MoM
Total hCG level : 15792 miw/mlL. p< 0.41 MoM
INTERPRETATION Risk 1in MS-AFP MoM
1

Screening result : Screen negative
Risk of Down's - 1 in 5,100 (at term) L
Risk of NTD < 1 in 7,000
Risk of Pre-eclampsia : 1 in 30 190
Comment : Down's risk due to maternal age

alone is 1 in 1,300 9000
Comment : *** Tncreased risk of trisomy 18

*** (1 in 85 at term) 10007

0.41

100,000 o.
Down's Pre Trisomy 18 NTD

SLLOS : NEGATIVE

A screen negative result does not exclude the possibility of Down's syndrome., a neural tube defect or
pre-eclampsia, because screening does not detect all affected pregnancies

[@% This is an Alpha report



Mom serum markers

ONTD

Anecephaly

Down’s syndrome

Tomers syndrome without
Hydrops fetalis
with hydrops fetalis

Fetal Demise

AFP mom

High

High

Low

Low
Low

High / Low

HCG mom

Normal

Normal

High

Low
High

High / Low

mom UE

Normal

Low

Low

Low
Low

Low

Inhibin mom

Normal

Normal

High

Low / Normal
High

High / Low

ITA mom
Normal

Normal

High

Unknown

Unknown




Second Trimester Screen:

Reference Range

Cut-off Used to Define a Normal Screen

Disorder Normal Screen
Neural tube <2.50 AFP MoM (singleton pregnancy)
defect <1.90 AFP MoM (insulin-dependent diabetic)
<4.00 AFP MoM (twins)
<3.50 AFP MoM (insulin-dependent diabetic, twins)
Down Risk <1:270
syndrome
Trisomy 18 Risk <1:100
Quest Diagnostics

Nichols Institute
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triple Screen Test

* Also Known as Triple Test, Multiple Marker Screening and
AFP Plus

e The triple screen test is a maternal blood screening test that looks

for three specific substances: AFP, hCG, and Estriol.
® AFP: alpha-fetoprotein is a protein that is produced by the fetus.

e hCG: human chorionic <gonadotropin is a hormone produced within

the placenta
e Estriol: estriol is an estrogen produced by both the fetus and the

placenta

¢ [tis a non-iInvasive procedure done through a blood test
with little to no known risk to the mother or developing

baby.
\ J




triple Screen Test

e What is a screening test?

e It is very important to remember what a screening test is
before getting one performed. This will help alleviate
some of the anxiety that can accompany test results.

Screening tests do not look only at results from the blood

test. They compare a number of different factors
(including age, ethnicity, results from blood tests, etc...)

and then estimate what a person’s chances are of having

an abnormality.

e These tests DO NOT diagnose a problem;
they only signal that further testing should

\*bedone.

/




triple Screen Test

e How Is the triple screen test performed?

e The triple screen test involves drawing blood from
the mother which takes about 5 to 10 minutes. The
blood sample is then sent to the laboratory for
testing. The results usually take a few days to
receive.

e What are the risks and side effects to the mother
or baby?

e Except for the discomfort of drawing blood, there are
no known risks or side effects associated with the
triple screen test.




/
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When Is the triple screen test
performed?

The triple screen test is performed between the 15th

and 20th week of pregnancy although results

obtained in the 16th -18th week are said to be the most
accurate.

e All pregnant women should be offered the triple screen,

but it is recommended for women who:
Have a family history of birth defects
Are 35 years or older

Used possible harmful medications or drugs during
pregnancy

Have diabetes and use insulin
Had a viral infection during pregnancy
Have been exposed to high levels of radiation

‘\




What does the triple screen test look for?

The triple screen is measuring high and low levels of AFP and abnormal
levels of hCG and estriol. The results are combined with the mother's
age, weight, ethnicity and gestation of pregnancy in order to assess
probabilities of potential genetic disorders.

High levels of AFP may suggest that the developing baby has a neural
tube defect such as spina bifida or anencephaly. However, the most
common reason for elevated AFP levels is inaccurate dating of the
pregnancy.

Low levels of AFP and abnormal levels of hCG and estriol may
Indicate that the developing baby has Trisomy 21( Down syndrome),
Trisomy 18 (Edwards Syndrome) or another type of chromosome
abnormality.

Although the primary reason for conducting the test is to screen for
genetic disorders, the results of the triple screen can also be used to
identify:

A multiples pregnancy

Pregnancies that are more or less advanced than thought




7 What do the triple test results mean?

e |t is important to remember that the triple test is a
screening test and not a diagnostic test. This test
only notes that a mother is at a possible risk of carrying
a baby with a genetic disorder.

e The triple screen test is known to have a high percentage
of false positive results.

e A more conservative approach involves performing a
second triple screen followed by a high definition
ultrasound. If the testing still maintains abnormal results, a
more invasive procedure like amniocentesis may be
performed.

e Invasive testing procedures should be discussed thoroughly
with your healthcare provider and between you and your
partner. Additional counseling and discussions with a counselor,

\_social worker or minister may prove helpful. -



http://www.americanpregnancy.org/prenataltesting/ultrasound.html
http://www.americanpregnancy.org/prenataltesting/amniocentesis.html

What are the reasons for further testing?

The reasons to pursue further testing or not vary from person to person and
couple to couple. Performing further testing allows you to confirm a diagnosis
and then provides you with certain opportunities:

* Pursue potential interventions that may exist (i.e. fetal surgery for spina bifida)
e Begin planning for a child with special needs

o Start addressing anticipated lifestyle changes

* Identify support groups and resources

e Make a decision about carrying the child to term

e Some individuals or couples may elect not to pursue testing or additional testing for
various reasons:

e They are comfortable with the results no matter what the outcome is

» Because of personal, moral, or religious reasons, making a decision about carrying the
child to term is not an option

e Some parents choose not to allow any testing that poses any risk of harming
the developing baby
e Itis important to discuss the risks and benefits of testing thoroughly with your healthcare

provider. Your healthcare provider will help you evaluate if the benefits from the results
could outweigh any risks from the procedure.

- /
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guad Screen Test
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Second Trimester Medians
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Quest Diagnostics
Nichols Institute




% of Women Requiring Amnio or
CVS for a DR of 80%

O Double Test

H Triple Test

H Quadruple Test

0 Combined Test

M Integrated Test

Double Test Triple Test Quadruple Combined Integrated
Test Test Test

Wald, et. al. NEJM, 341:7, 461-467
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e High FSH & LH

* High level Heterophil Ab in serum maternal

* High level RF in serum maternal

* Doping with external HCG ( stimulate steroid hormone)

® Random analytical error ( repeat HCG with other kit or method )

® Hyper level HCG with trophoblastic neoplasm or choriocarcinoma

(fallow with CT & chemotherapy)
* Hyphophys HCG
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Integrated Prenatal Screen (IPS)
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Integrated Prenatal Screen (IPS)
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