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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
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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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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.

1 
mm

3 
mm

10 
mm

free-Beta / PAPP-A / NT
Orlandi (1997) 744 5.0 6  of  7       (87%)
Biagiotti (1998) 232 5.0 24  of  32        (76%) 
De Biasio (1999) 1,467 3.3 11  of  13        (85%)
De Graaf (1999) 300 5.0 31  of  37        (85%)
Spencer (1999) 1,156 5.0       187   of  210      (89%)
Krantz (2000) 5,718 5.0 30  of  33       (91%)
Niemimaa (2001) 1,602 5.4 4  of  5        (80%)
Wapner (BUN) (2002) 8,514 5.0 48  of  61       (79%)
Schucter (2002) 4,939 5.0 12  of  14       (86%)
Von Kaisenberg (2002) 3,864 6.6 16  of  19       (84%)
Bindra (2002) 15,030 5.0 74  of  82       (90%)
Spencer (2003) 10,458 5.0 23  of  25       (92%)
Sheffield (2003) 18,140 5.0 60  of  64       (94%)
Borrell (2004) 2,780 3.3 7  of  8         (88%)
Stenhouse (2004) 5,084 5.9 14  of  15       (93%)
Nicolaides (2005) 75,821 5.2        301  of  325  (93%)
Malone (2005) 33,546 5.6        100  of  117 (86%)
Perni (2005) 4,883 5.0 20  of  22 (91%)
Total 190,278 5.0 968 of 1089     (89%)

Orlandi (1997) 744 5.0 6  of  7       (87%)
Biagiotti (1998) 232 5.0 24  of  32        (76%) 
De Biasio (1999) 1,467 3.3 11  of  13        (85%)
De Graaf (1999) 300 5.0 31  of  37        (85%)
Spencer (1999) 1,156 5.0       187   of  210      (89%)
Krantz (2000) 5,718 5.0 30  of  33       (91%)
Niemimaa (2001) 1,602 5.4 4  of  5        (80%)
Wapner (BUN) (2002) 8,514 5.0 48  of  61       (79%)
Schucter (2002) 4,939 5.0 12  of  14       (86%)
Von Kaisenberg (2002) 3,864 6.6 16  of  19       (84%)
Bindra (2002) 15,030 5.0 74  of  82       (90%)
Spencer (2003) 10,458 5.0 23  of  25       (92%)
Sheffield (2003) 18,140 5.0 60  of  64       (94%)
Borrell (2004) 2,780 3.3 7  of  8         (88%)
Stenhouse (2004) 5,084 5.9 14  of  15       (93%)
Nicolaides (2005) 75,821 5.2        301  of  325  (93%)
Malone (2005) 33,546 5.6        100  of  117 (86%)
Perni (2005) 4,883 5.0 20  of  22 (91%)
Total 190,278 5.0 968 of 1089     (89%)

Author N FPR SensitivityAuthor N FPR Sensitivity
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The integrated testThe integrated test

NT & PAPPNT & PAPP--AA
at 11 wksat 11 wks

EE3, 3, AFP, AFP, ßß--hCG, hCG, 
IAIA

at 16 wksat 16 wks

Triple testTriple test 77%77%

66%66%

QuatrupleQuatruple testtest 83%83%

75%75%

Double testDouble test 71%71%

61%61%

DRDR
FPR FPR 
5%5%

Wald et al 2004  Wald et al 2004  vsvs Wald et al Wald et al 
20042004

In theoryIn theory……..

DR       DR       
93%93%

FPR       FPR       
5%5%

SCREENING OPTIONS
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SoukaSouka et al 2001et al 2001

Achondrogenesis
Achondroplasia

Asphyxiating thoracic dystrophy
Blomstrand

osteochondrodysplasia
Campomelic dysplasia

Hypophosphatasia
Jarcho-Levin syndrome

Nance-Sweeney syndrome
Osteogenesis imperfecta

Roberts syndrome
Short-rib-polydactily syndrome

Sirenomelia
Thanatophoric dysplasia

Craniosynostosis
Iniencephaly

Agnathia/micrognathia
Cardiac defects

Diaphragmatic hernia
Exomphalos
Megacystis

Renal agenesis
Polycystic kidneys
Multicystic kidneys

Nephrotic syndrome
Body stalk anomaly

Congenital lymphedema

Akinesia deformation sequence
Myotonic dystrophy

Spinal muscular atrophy

Beckwith-Wiedemman
syndrome GM1-gangliosidosis

Mucopolysaccharidosis type VII
Smith-Lemli-Opitz syndrome
Vitamin D resistant rickets

Zellweger syndrome

Blackfan Diamond anaemia
Dyserythropoietic anaemia

Thalassaemia-a
Parvovirus B19 infection

Brachmann-de Lange syndrome
Charge association

di George syndrome
EEC syndrome
Fryn syndrome

Noonan syndrome
Perlman syndrome
Stickler syndrome

Treacher-Collins syndrome
Trigonocephaly C syndrome 

VACTER association

Increased NT Increased NT –– Normal karyotypeNormal karyotype
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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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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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Fetal Cell Isolation/Analysis From 
Maternal Blood

Density Density 
gradientgradient

FACS or MACSFACS or MACS

PCRPCR

Mononuclear cell Mononuclear cell 

layerlayer

Venipuncture Venipuncture 
tubetube

GradientGradient

Red Red 
cellscells

PlasmaPlasma

FISHFISH

Antibody andAntibody and
nuclear nuclear 
stainingstaining

����

���������	���������	 
������
�������
���������	
������
�������
���������	

����07�����������
��)�7�����)����������������

5 S#��)�J�#��0T ��
����
����0

5 &�)�7������,B;=���������


5 .=>������7�����
)��0����

5 
�0�������

5 
����������������
��
�

�������0

5 �������2���!��������
��2������0��
��������
�
�0�����

��

��������
���

��	
��
�	���
��������
���

��	
��
�	���
 �� ���
���
��	�����
���
��	��

��

��������
���

��	
�	���
��������
���

��	
�	���
 �� ����
���
��	������
���
��	��



8

��

� ��
����!���!	
"#
����
���	����� ��
����!���!	
"#
����
���	����

Maurice Anker & Philippe Stroun
Uptake of foreign DNA (Nature `66, `67)
Metabolic DNA (Nature `67 & `71)
Transcession (Nature `70; Science `73)
Nature Medicine 1996:2:1033-35.

Lo YMD et al., Lancet 1997
Presence of fetal DNA in 
maternal plasma / serum

RhD and Sex using fetal DNA

Gestational Age Sensitivity Specificity

PCR for SRY: 11.5-34.6      94% (n=185) 100% (n=52)
PCR for RhD: 13-17            96%  (n=25) 100%   (n=9)

SRY/RhD: 13-17          92.6% (n=27) 100% (n=7)

* Zhong XYZ,, Holzgreve W, Hahn S

Lancet, 357, 310, 2001
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