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Amniotic Chromosomal Analysis in Pregnant Women Identified by Triple-Marker Testing as

Screen Positive

Ji Myung Kim, M.D.!, Ae Sook Sim, M.T>2, and Eun Hee Lee, M.D.?

Department of Laboratory Medicine, Eulji University College of Medicine', Daejeon; Department of Cytogenetics, Green Cross Reference

Laboratory?, Yongin, Korea

Background : Maternal serum triple marker screening (alpha-fetoprotein, human chorionic gona-
dotropin, and unconjugated estriol) can detect 60-70% of Down syndrome and 60% of Edwards syn-
drome. Previous studies have reported that positive serum screening is related to other fetal chromo-
somal abnormalities, pregnancy complications, and adverse outcomes. We determined the incidence
and karyotype of chromosomal abnormalities in screen positive women and evaluated a relationship
between chromosomal and ultrasonographic abnormalities.

Methods : Of the 49,806 pregnant women between 15 and 23 weeks’ gestational age who received
prenatal serum screening with a cut-off value (a risk of 1:270 for Down and 1:100 for Edwards syn-
drome), 2,116 (4.2%) and 196 (0.4%) were screen positive for Down syndrome and for Edwards
syndrome, respectively. Chromosomal analysis in amniotic fluid was performed for 1,893 (89.5%) of
the Down positive and 140 (71.4%) of the Edwards positive pregnant women. Ultrasonographic exami-
nation was performed to detect fetal abnormalities.

Results : Eighty-three cases of chromosomal abnormalities including 40 trisomy 21 (2.1%) and 43
other chromosomal abnormalities (2.3%) were identified in the Down screen positive. Other chromo-
somal abnormalities included 9 numerical and 34 structural abnormalities. Ten cases of chromoso-
mal abnormalities (9 trisomy 18 and 1 trisomy 9) were detected in the Edwards screen positive. Ultra-
sonographic abnormalities were found more frequently in the women who had chromosomal aber-
rations.

Conclusions : These data suggest that 4.4% of the Down screen and 7.1% of the Edwards screen
positive pregnancy have fetal chromosomal abnormalities. Positive Down screening results reflect
a relatively high probability of other abnormalities except trisomy 21. Edwards screen positive group
show a low frequency of other chromosomal abnormalities except trisomy 18. A simultaneous use of
maternal serum screening and ultrasonograms could be useful for the diagnosis of fetal abnormali-
ties. (Korean J Lab Med 2006; 26:123-30)
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Table 1. Age and gestational age distribution

Maternal o Gestational o
age (years) No. (%) age (weeks) No. (%)
<19 350 (0.70) 15 2,091 (4.20)
20-24 6,993 (14.04) 16 10,309 (20.70)
25-29 22,138 (44.45) 17 13,707 (27.52)
30-34 14,250 (28.61) 18 11,160 (22.40)
35-39 4,540 (9.12) 19 7,778 (15.62)
>40 1,535 (3.08) 20 2,432 (4.88)
21 1,238 (2.49)
22 694 (1.39)
23 397 (0.80)
Total 49,806
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Table 2. Median concentration of AFP, HCG and uEs during
pregnancy

Gestational weeks AFP (ng/mL)  HCG (IU/mL) uEs (ng/mL)
15 38.80 47.10 0.34
16 45.10 38.40 0.44
17 51.70 32.30 0.55
18 59.30 29.30 0.67
19 69.00 26.80 0.80
20 80.50 25.19 0.92
21 92.89 24.29 1.12
22 107.47 23.71 1.27
23 124.35 23.35 1.42

Abbreviations: AFP, alpha-fetoprotein; HCG, human chorionic gonado-
tropin; uEs, unconjugated estriol.
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Table 3. Summary for prenatal screening

Total <35 years >3byears

(N=49,806) (n=43,731) (n=6075) @ e

Trisomy 21 screen 2,116 1,509 607 <0.001
positive (4.2%) (3.5%) (10.0%)

Trisomy 18 screen 196 127 69 <0.001
positive (0.4%) (0.3%) (1.1%)

Trisomy 21 & 18 10 0 10 <0.001

screen positive (0.02%) (0.0%) (0.2%)

*Comparison between women under 35 years old and women more
than 35 years old.
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Table 4. Cytogenetic results in positive down syndrome scree-
ning

Karyotype Number (%)

1,810 (95.6)
83 (4.4)

Normal
Abnormal
Numerical
Autosomal (n=41)
47 XX or XY,+21 39
47 XX,+20 1
47 XX,+mar 1
Sex chromosomal (n=6)
45X 3
47 XYY 2
47 XXY 1
Mosaicism (n=2)
45X [4]/46,XX [46] 1
47 XY +21 [6]/46,XY [44] 1
Structural
Reciprocal translocation (n=13)
46 XXt (1:15)
46 XXt (2:14)
46.XY,t(3:11)
46XY,t (4:16)
46,XY,t (5;8)
46 XXt (5:10)
46, XYt (6:20)
46.XY,t(7:15)
46 XX,1(9:17)
46,XX,t (10:20)
46 XY,t (12;15)
46 XY,der (8)t(8:12)
46 XY,der (13;:21),+21
Robertsonian translocation (n=10)
45 XX or XY,der (13;14)
45 XX or XY,der (14;21)
45 XX, der (21:22)
45 XX, der (15:22)
Inversion (n=8)
46,XX or XY,inv (1)
46,XX,inv (2)
46,XY,inv (3)
46,XX,inv (4)
46,XX or XY,inv (7)
Deletion (n=2)
46,XY,del (6) 1
46,XY,del (9) 1
Isochromosome (n=1)
46,X,i (22) (910) 1
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Table 5. Comparison of parameters between groups with normal
and abnormal chromosome results in positive Down syndrome
screening
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Table 6. Comparison of parameters between groups with normal
and abnormal chromosome results in positive Edward syndrome
screening

Down Other chromo-

Normal
(n=1.810) syndrome some abnormal-
' (n=41) ities (N=42)

Maternal age

<35 years 1,409 28 31

>35 years 401 13 1

P-value* 0.18 0.57
Ultrasonogram

Normal 1,792 16 32

Abnormal 18 25 10

P-value* <0.001 <0.001
Family history

Negative 1,805 41 42

Positive 5 0 0

P-value* 1.00 1.00
Previous fetal abnormalities & spontaneous abortion

Negative 1,773 39 40

Positive 67 2 2

P-value* 0.66 0.66

*Comparison between group with normal karyotype and down syndrome
group or group with other chromosome abnormalities by Fisher's exact
test.

Table 7. Cytogenetics and clinical features with positive scree-
ning result for Down syndrome and Edward syndrome

Karyotype Number Outcome (number)
Normal 9 Live-born (4)

spontaneous abortion (5)
Abnormal 1 Trisomy 18 (1)
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Maternal age

<35 years 92 6

>35 years 38 4 0.49
Ultrasonogram

Normal 127 5

Abnormal 3 5 <0.001
Family history

Negative 127 10

Positive 3 0 1.00
Previous fetal abnormalities & spontaneous abortion

Negative 118 9

Positive 12 1 1.00

*Comparison between group with normal karyotype and group with ab-
normal karyotype by Fisher’s exact test.
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