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Screening TestsScreening Tests
vsvs

Diagnostic TestsDiagnostic Tests
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4 Key Measures4 Key Measures

•• SensitivitySensitivity

•• SpecificitySpecificity

•• Positive predictive valuePositive predictive value

•• Negative predictive valueNegative predictive value

Test

Disease

++

++

--

AA BB

CC DD

--
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Proportion of people with the disease whoProportion of people with the disease who
test positive.test positive.

SensitivitySensitivity

++

++

--

AA BB

CC DD

--

A   A   
A + CA + C

Probability that a person without the disease Probability that a person without the disease 
will be correctly identified by the test.will be correctly identified by the test.

SpecificitySpecificity

++

++

--

AA BB

CC DD

--

DD
B + DB + D

Probability of actually being affected withProbability of actually being affected with
disease given a positive test result.disease given a positive test result.

Positive Predictive ValuePositive Predictive Value

++

++

--

AA BB

CC DD

--

AA
A + BA + B

Probability of actually being unaffected withProbability of actually being unaffected with
disease given a negative test result.disease given a negative test result.

Negative Predictive ValueNegative Predictive Value

++

++

--
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CC DD

--

DD
C + DC + D
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STD ClinicSTD Clinic

++

++

--

AA BB

CC DD

--

180180

2020 780780

2020

Sensitivity = 180 / 200 = 90%Sensitivity = 180 / 200 = 90%

Positive Predictive ValuePositive Predictive Value
= 180 / 200 = 90%= 180 / 200 = 90%

Specificity = 780 / 800 = 98%Specificity = 780 / 800 = 98%

Negative Predictive ValueNegative Predictive Value
= 780 / 800 = 98%= 780 / 800 = 98%

““ Traditional FamilyTraditional Family ””

++

++

--

AA BB

CC DD

--

1818

22 960960

2020
Sensitivity = 18 / 20 = 90%Sensitivity = 18 / 20 = 90%

Positive Predictive ValuePositive Predictive Value
= 18 / 38 = 47%= 18 / 38 = 47%

Specificity = 960 / 980 = 98%Specificity = 960 / 980 = 98%

Negative Predictive ValueNegative Predictive Value
= 960 / 962 = 99+%= 960 / 962 = 99+%

“A COIN FLIP”
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COIN FLIPCOIN FLIP
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AA BB
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1010

1010 490490

490490

Sensitivity = 10/ 20 = 50%Sensitivity = 10/ 20 = 50%

Positive Predictive ValuePositive Predictive Value
= 10 / 500 = 2%= 10 / 500 = 2%

Specificity = 490 / 980 = 50%Specificity = 490 / 980 = 50%

Negative Predictive ValueNegative Predictive Value
= 490 / 500 = 98%= 490 / 500 = 98%

BEWARE OF NPV
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BASIC PRINCIPLES
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Maternal age:Maternal age:

30%30% sensitivitysensitivity

50%50% uptake amniocentesisuptake amniocentesis

No effect on prevalence T21No effect on prevalence T21

Maternal age (yrs)

%

15 20 25 30 35 40 45

0

2

4

6
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19701970’’s:   s:   5%5% > 35 years> 35 years

19901990’’s: 10% > 35 yearss: 10% > 35 years
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Age @Age @
DeliveryDelivery

2020
2525
3030
3131
3232
3333
3434
3535
3636
3737
3838
3939
4040

DSDS
RiskRisk

1/16671/1667
1/12501/1250
1/9501/950
1/9091/909
1/7691/769
1/6021/602
1/4851/485
1/3781/378
1/2891/289
1/2241/224
1/1731/173
1/1361/136
1/1061/106

TotalTotal
CA RiskCA Risk

1/5261/526
1/4761/476
1/3851/385
1/3851/385
1/3221/322
1/2861/286
1/2381/238
1/1921/192
1/1561/156
1/1271/127
1/1021/102
1/831/83
1/661/66

(1/4%)(1/4%)

(1/2 %)(1/2 %)

(1%)(1%)
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ONTD 
Screening

ONTD 
Screening

hCGhCG

Free BetaFree Beta

Down
Screening
AFP Only

Down
Screening
AFP Only

1st Trimester
Free Beta

1st Trimester
Free Beta

1st Trimester
PAPP-A

1st Trimester
PAPP-A

1st Trimester
Nuchal 

Translucency

1st Trimester
Nuchal 

Translucency

1st Trimester
Biochem

+
NT

1st Trimester
Biochem

+
NT

PRENATAL SCREENING
25 YEAR HISTORY  

100100

9090

8080

7070

6060

5050

4040

3030

2020

1010

00

%%
DetectionDetection

Screening for ChromosomalScreening for Chromosomal
AbnormalitiesAbnormalities

Missed

MA 35

MSAFP

AFP AFP -- DSDS

++

++

--

AA BB

CC DD

--

55

55 75907590

400400 Sensitivity = 5 / 10 = 50%Sensitivity = 5 / 10 = 50%

Positive Predictive ValuePositive Predictive Value
= 5 / 405 = 1.2%= 5 / 405 = 1.2%

100100

9090

8080

7070

6060

5050

4040

3030

2020

1010

00

%%
DetectionDetection

Screening for ChromosomalScreening for Chromosomal
AbnormalitiesAbnormalities

Missed

Double/
Triple

MA 35

MSAFP 

Multiple Marker Multiple Marker -- DSDS

++

++

--

AA BB

CC DD

--

66

44 76907690

300300

Sensitivity = 6 / 10 = 60%Sensitivity = 6 / 10 = 60%

Positive Predictive ValuePositive Predictive Value
= 6 / 306 = 2%= 6 / 306 = 2%
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Nuchal translucencyNuchal translucency

““ the skin is deficient in elasticity. . . . . . too large for thethe skin is deficient in elasticity. . . . . . too large for the bodybody ””
Langdon DownLangdon Down

Observations on an ethnic classification of idiots. Observations on an ethnic classification of idiots. 
Clinical Lecture Reports, London Hospital 1866;3:259.Clinical Lecture Reports, London Hospital 1866;3:259.
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Ultrasound Ultrasound vsvs
Biochemical ScreeningBiochemical Screening

•• Neither is perfectNeither is perfect
•• Both are expensiveBoth are expensive
•• Done Done ““ properlyproperly”” , both are cost , both are cost 

effectiveeffective
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Abnormality Cut-Off* Prior risk           
(@ term)

Posterior risk

Down syndrome 1 in 380 1 in 950 1 in 114,000

Edwards syndrome 1 in 3,500 1 in 8,600 <1 in 150,000

Patau syndrome 1 in 11,000 1 in 28,000 <1 in 150,000

Turner syndrome 1 in 6,600 1 in 6,700 <1 in 150,000

Triploidy 1 in100,000 1 in 100,000 <1 in 150,000

All major chromo 1 in 320 1 in 730 1 in 113,000

+X/Y or other 1 in 230 1 in 280 1 in 500

REALISTIC risk 1 in 140 1 in 200 1 in 500

*Term risk at age 35
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$39,885,258 SAVINGS IRA

$469,919,857 $453,694,716 $430,034,599 TOTAL 
COSTS

$440,499,800 $424,235,192 $400,515,972 $677,692 $ PED CARE

$599,625 $612,750 $632,250 $375 D & C

$15,946,752 $15,961,344 $15,983,232 $384 KARYOTYPE

$9,759,080 $9,768,010 $9,781,405 $235 CVS

$3,114,600 $3,117,420 $3,121,740 $60 COUNSELING

TOTAL HCGCONCURRENTIRAPER TESTCOSTS
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DetectionFP Rate DetectionFP Rate 

F � , PA,
NT 

F � , PA,
NT

F � PA F � PA 

GENETIC DIAGNOSIS


