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The Evaluation of Integrated Test as an Antenatal Screening Test for Down’s Syndrome in

Korea
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Background: Antenatal screening for Down’s syndrome has been developed and improved over the past 20 yr. Recently, integrated test, which com-
bines the first and second trimester markers has shown the highest detection rate (DR) and lowest false positive rate (FPR) among Down’s syn-
drome screening tests currently in use. The purposes of this study were to evaluate the screening performance of integrated test and to compare

the results with triple test studies in Korea.

Methods: The study population consisted of Korean pregnant women who underwent triple or integrated test between April 2005 and December
2008.Triple test was performed using measurements of alpha-fetoprotein (AFP), unconjugated estriol (UE3), and human chorionic gonadotropin (hCG)
in the second trimester. Integrated test was performed using nuchal translucency (NT) by ultrasonography and pregnancy-associated plasma pro-
tein A (PAPP-A) from maternal serum in the first trimester, and AFR uE3, hCG, and inhibin-A in the second trimester. The screening performance of

each test was evaluated by DR and FPR.

Results: Twenty-seven Down’s syndrome pregnancies were confirmed in women screened by triple (N=6,736) or integrated test (N=7,688). At
1:100, 1:270, and 1:300 of risk cutoff, triple test showed 45%, 73%, and 73% of DR and 4.7%, 11.2%, and 12.4% of FPR, respectively. At 1:100,
1:150, and 1:300 of risk cutoff, integrated test showed 63%, 69%, and 75% of DR and 1.5%, 1.9%, and 3.0% of FPR, respectively.
Conclusions: Integrated test showed higher DR and lower FPR, demonstrating better screening performance than triple test.
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Table 1. Demographic characteristics of the women screened for Down’s
syndrome

Characteristics Triple test Integrated test
Age distribution (yr)*
<25 64 (1.0) 94(12)
25-29 1,387 (20.6) 2,198 (28.6)
30-34 3,382 (50.2) 4,068 (52.9)
35-39 1,633 (24.2) 1,204 (15.7)
> 40 270 (4.0) 124(1.6)
All ages 6,736 (100) 7,688 (100)
N of Down’s syndrome pregnancies”
Age < 35yr 4(36.0) 6(38.0)
Age = 35yr 7 (64.0) 10 (62.0)
Total 11 (100) 16 (100)
Gestational age at blood sampling (week)*
First trimester NA 10 - 13*% (129
Second trimester 14772227 (16") 147 -217(16)
Interval between sampling NA 1%4-9"(47)
Weight (kg)* 56.7 (8.0) 564 (7.7)

*Data are number of cases (%); ' Data are range of gestational age (median); "Data
are mean (SD).
Abbreviation: NA, not applicable.
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Women screened by
triple test (12,525)

Confirmed Down’s syndrome
pregnancies or unaffected

Follow-up loss or
foreigners

5,734 (46%)

6,791 (54%

Singleton pregnancies

6,736 (99%)

Multiple pregnancies

55 (19%)

Down’s syndrome
pregnancies Unaffected pregnancies

Fig. 1. Flow chart of screening for Down’s syndrome pregnancy by tri-
ple test.
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Table 2. Screening performance of screening tests according to risk
cutoff in the women screened by triple or integrated test

Risk Triple test (N = 6,736) Integrated test (N = 7,688)
cutoff  SPR (o6) DR (k) FPR (%) OAPR SPR (%) DR (%) FPR (%) OAPR
1:100 48 45 47 163 16 63 15 1M
1:150 68 45 67 190 20 69 19 113
1:200 85 55 84 194 23 69 22 1115
1:250 10.6 73 10.5 1:88 28 75 2.7 1:17
1:270 13 73 1.2 1:94 29 75 28 1:18
1:300 12.5 73 12.4 1:105 3.1 75 3 1:19

Abbreviations: SPR, screen positive rate; DR, detection rate; FPR, false positive rate;
OAPR, odds of being affected given a positive result (true-positives to false-posi-
tives).
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Fig. 2. Estimated risk for Down’s syndrome pregnancies and selected
centiles of unaffected pregnancies in triple test.
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Women screened by
integrated test (10,531)

Confirmed Down’s syndrome
pregnancies or unaffected

Follow-up loss or
foreigners

2,676 (25%) 7,855 (75%)

Singleton pregnancies Multiple pregnancies

7,688 (98%

) 167 (2%)

Down’s syndrome

pregnancies Unaffected pregnancies

Fig. 3. Flow chart of screening for Down’s syndrome pregnancy by in-
tegrated test.

Down’s syndrome Centile in unaffected

pregnancies pregnancies
4] IHINS o
g o
=
(2]
<
g °
£ 1:10 ° Median
) T (1:19)
g ° 99th
e 100 | (1:70)
> )
©w ]
%]
E ° 95th
. ® 1:710,
& 11000 | (1:710)
f- (3
8 ]
-~
v
= 110000 | _
% Med|an
£ (1:50,000)
5
L 1:100,000

Fig. 4. Estimated risk for Down’s syndrome pregnancies and selected
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Table 3. The characteristics of Down’s syndrome pregnancies diagnosed
by amniocentesis or chorionic villous sampling without any screening
tests

Risk factors for Down’s syndrome pregnancy N of pregnant women

Only high NT (=3 mm) 10
Only advanced maternal age (=35 yr old) 7
High NT and advanced maternal age 5

Hydrops fetalis at sonogram 1
Total 23

Abbreviation: NT, nuchal translucency.
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Table 4. Comparison of the screening performance of integrated test
in this study with the previous studies

DR (%) for FPR of FPR (%) for DR of

1.2-1.5% 2.8% 69-70% 75%
This study 63 75 19 27
FASTER trial [5] 85 ND ND 03
SURUSS [6] 87 90 02 04

Abbreviations: DR, detection rate; FPR, false positive rate; FASTER, first and second
trimester evaluation of risk for fetal aneuploidy; ND, not determined; SURUSS, the
serum, urine and ultrasound screening study.
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