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Software for Prenatal Aneuploidy Risk Calculation:
A Comparative Study of Two Software Packages

So Hee Lim, M.D,, Min—Kyung Hyun, M.D., Jae—Yoon Shim, M.D,, Hye—Sung Won, M.D,,
Pil Ryang Lee, M.D., Ahm Kim, M.D,

Department of Obstetrics and Gynecology, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea

Objectives: AFP Expert (Benetech Inc. Toronto, Canada) and HIT (Hamchoon Inc. Seoul) are the commercially available
software programs that have been used to screen fetal aneuploidy during the early second trimester using quadruple maternal
serum markers. The purpose of this study is to compare the efficiencies of the software programs for risk calculation.

Methods: Between Feb 2005 and Jun 2009 we chose 1105 singleton pregnant patients who underwent quad test and
amniocentesis at Asan Medical Center. We analyzed with the AFP Expert and the HIT. The computed results by the software
program are compared with the results by amniocentesis to identify the sensitivity, specificity, and positive predictive value of

the test.

Results: Of the 1105 datasets we analyzed, 21 cases were aneuploidy and 24 cases were mosaicism. The sensitivities of the
two program were same as 66.7%, specificities were 61.3%, 37.5% (P-value<0.0001) Comparing the cases of showing high risk
either AFP Expert or HIT, each software the sensitivities were 71.4%, 66.7%, 66.7%. The specificities were 35.4%, 61.3%,
37.5% (P<0.0001). each software's specificity was higher. In women over 35 years, the result was similar pattern.

Conclusion: The sensitivities of two softwares are similar, but AFP Expert has higher specificity than HIT. If the prenatal
aneuploidy screening result is positive, diagnostic test, like amniocentesis is needed. But amniocentesis is associated with a 1%
risk of procedure related miscarriage. By choosing the program that has high detection rate, and low false positive rate we will

reduce the unnecessary procedure.
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.o 2409 A]Q]= (mosaicism) A~71-S- K T} (Table 1).

2194|9] o]4=d2- 21A | FAAS0] 109], 18, 13, 24
AA|So] Z42f 1o, FAMA o]4o] 89| = 47, XYY
34|, 47, XXX 29|, 45, X 29|, 47, XXY 19| 01H, 244
O] 419152 20412 46,00,inv (9) (p12q13)S 2EFFFE A4
o] HolSo] QITE - AL ESo] B 219]9] o
T F 1oE sk W s 66%= Y53
O}, Eo]x== AFP Expert system©] 61.3%= HIT (37.5%)
W} o259t (P<0.0001) (Table 2).

ARG FAAF AL Atk AFP Expert system = HITO]|A]
n9lER AL ool MgE: Naw T A
Axlol wlmste] Gt Aol glglor}, Solwl
5% T AL 23}e] Bolws) ¢ 2 Ao 24
| Qi) (AFP Expert system: 61.3%, HIT: 37.5%) (P<<0.0001)
(Table 3).

35A] ol YAIFOlIME 7 HAR W= 75%, 62%
= G005 Ao]7} YIglon} SolEL AFP Expert 627,
HIT 39% 3 AFP Expercr} 22519131 (P<0.0001), 9FA]
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Table 1. Analyisis of quadruple marker screen for various maternal age group

No. of patients with

Maternal age (years) Total No. No.(%) of screen—positive
Aneuploidy Mosaicism

2024 6 5 (83) 0 0
25-29 165 108 (65) 4 2
30—-34 547 333 (60) 9 10
35—39 347 225 (64) 6 9

>40 40 22 (55) 2 3
All ages 1,105 693 (62) 21 24

Table 2. Comparison of the detection of aneuploidy and the test performance of AFP Expert and HIT

A B P—value

Abnormal amniocentesis/TOTAL

High risk 14/433 14/691

Low risk 7/672 7/414
Sensitivity (%) 66.7 66.7 1
Specificity (%) 61.3 37.5 <0.0001
False positive rate(%) 38.7 62.5 <0.0001
Positive predictive value(%) 3.2 2.0 0.092
McNemar test or chi—square test.
A: AFP Expert, B: HIT.
of| 2ol A% AFP Expert7} 4%, HITO| 2% 2 -9-9]3F a1 #
ZFolE UERHTE (P=0.013). 35A] o]4Fe] JAlHLofA|
AFP Expert = HIT oflA] SL91RR1 352k T AL FIFHQ] AR oA} ATE HAR= GAA) ol4fe] A
s vlags o Y] Apol= flolou vl A 5o olm A E 9jFo] gl HEA AlE HleS F
Al Bolrr) ¢ =& Aor =AUt (P<0.0001). 23}slodof stk AR 71 aulaol Abd AE FHAR=

A B4 GAA| o) dell gt AdsE Hlask At Al 2719 gjo} =A4X Ert)| (nuchal translucency) 74,

LA HAAS, 18AFAAS A SS] Haof|A] 7 =
29 7F WghEel golat Aol7h glgloth 214
AA|Z=o] 5t Eo|E= AFP Expert’} 64%= HIT (41%,
P-value<0.0001)0]| B3] 02231 Ao & LFepth 184]¢]
MAEe) M B BEow Astel] ot 918
Ao g M7=} (Table 4).
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Table 3. Comparison of test performance of AFP Expert or HIT program vs AFP Expert and HIT

Test performance A+B A P—vlaue B P—vlaue
All age
Sensitivity (%) 71.4 66.7 1 66.7 1
Specificity (%) 35.4 61.3 <0.0001 37.5 <0.0001
False positive rate (%) 64.6 38.7 <0.0001 62.5 <0.0001
Positive predictive value (%) 2.1 3.2 0.126 2 0.875
>35 yrs
Sensitivity (%) 71.4 66.7 1 62.5 1
Specificity (%) 35.4 61.3 <0.0001 39.6 0.008
False positive rate (%) 64.6 38.7 <0.0001 60.4 0.008
Positive predictive value (%) 2.1 3.2 0.126 2.1 0.551

A: AFP Expert, B: HIT, A+B: AFP Expert or HIT program.

Table 4. Comparison of test performance of AFP Expert and HIT

Test performance A B P—vlaue
Trisomy 21
Sensitivity (%) 70.0 60.0 1
Specificity (%) 64.7 41.2 <0.0001
False positive rate (%) 35.3 58.8 <0.0001
Positive predictive value (%) 1.8 9.0 0.081
Trisomy 18
Sensitivity (%) 100 100
Specificity (%) 95.9 92.9 <0.0001
False positive rate (%) 4.1 71 <0.0001
Positive predictive value (%) 2.2 1.3 0.125

McNemar test or chi—square test.
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