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Amniotic Fluid Alpha-Fetoprotein Levels during Midtrimester Pregnancy
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In order to establish the normal range of the amniotic fluid alpha-fetoprotein(AFAFP), and use to basic

screening program for detection of fetal anomalies, AFAFP levels were measured by radioimmunoassay in 780

pregnant women for variety of indications of amniocentesis from January, 1992 to December, 1996. The median
value of AFAFP in Korean pregnant women were 16,819.3 ng/ml, 16,563.5 ng/ml, 14,368.6 ng/ml, 12,576.3
ng/ml, 9,916.8 ng/ml, and 8,544.8 ng/ml at 15 weeks, 16 weeks, 17 weeks, 18 weeks, 19 weeks, 20 weeks,
and then declined gradually as gestational weeks increased. Upper cut-off level of AFAFP was 42,048.25
ng/ml(2.5 MoM) at 15 weeks, 49,690.5 ng/ml(3.0 MoM) at 16 weeks, 43,105.8 ng/mi(3.0 MoM) at 17 weeks
37,7289 ng/ml(3.0 MoM) at 18 weeks, 34,708.8 ng/ml(3.5 MoM) at 19 weeks, 29,906.8 ng/ml(3.5 MoM) at
20 weeks, respectively. This preliminary determination of the median value and the normal range of AFAFP

by each gestation week in uncomplicated women would provide normal cut-off level for prenatal diagnosis of

genetic disorders and AFAFP should be included as a routine prenatal screening with acethylcholinesterase assay.
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Alpha-fetoprotein(AFP)-2 313} ejo}e] 13 2
o g AFAHA, 27 HBA7IdE =Hol A
A 22EdU 0%E A Aoz ¥A Yd
(Gitlin & Boesman, 1967; Gitlin et al,, 1972). 19723
YA w7 Fxjol & o2 HF gol YA % W

o] R 197UE FAARY FHaA d7uZ ofFolAE

X AFPY F717h ¢Rd ¥ AR FEFY A
A Aoz 45 W AFPY FHo] o]§H7] A
28l chBrock & Sutcliffe, 1972). 1 ¥ AFP2 4l
B AEF ool "o} AU AF, A 94
Aol o3, Hold §9 FPoE F7F Ee F2
oz dF 8 9 %+ Wl AFPS SA3le, 44
N8E 271G NEFH K4S AYFoEH,
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-4 %71 %4l Alphafetoprotein(AFP)x)-

AFPA = Ao m& Aolzt Qlow, H w4
Q) YF ¥H APPY @& 45 U AFP 34 E 9
& &5 WA H=st F7kEtn Yo, A F
7l F4 Wl AFPY F4 EEAE Filuza & A7
A3yt

=

=

I. Che 3 gt

At

1.0 &
1992 1455 196 129742 Agohstae) o
o AR wAdAM 4 FHAsY Adg 4o

dte, YA FN(3F~29F) FHAE M@
1062¢] 9] PARFE, F A oo 9ol A

Ao, FFAAA A AYF 298 Y AFPA L 4
g9 Weolw], 4FEY Ao ol4o] AdA:, F

HAAIN  BYolE 2UE TR0olE ddoz
AFAFPA & ZH438t4th
2. g &

2 YRoA HHE FHAstn ofFy HAl9
Wi Adsgler, 2&a19 4480 ¢

AF+E AP 259 FEd 2 Aoz
A3 ¢+E AR, AHE doe 44

Bg T 4598 o|83le, IMX AFP Reagent Pack
R(Abbott, USA)E ©|& %+ microparticle enzyme immu-
noassay 0 2 A FHAALE HASfch B dFolA
& UK. Collaborative study(1979)& o83}, 2} 4l
F9 % gHmedian)®} cut-off level & &3¢

mz i
AN 37 FrAAY RS 28 AFPH

7t #A W& 240¢), 17 YR 1054, A 7Y
of #9H¥ 99q, RAHEAY AFPX|7} WA U 894
Y woldon(Table 1), A7 v+ YUFFe
13344 29571295, AHEEE 18MdAM 424
7t chTable 2). 941 F71(13~29%) 780<] o A
238 §5 U AFP F%& Table 37 zon ¢
Al 1650 A 21F0 A AlggE AAL 431(58%)d =
71 go] M=o g5ul AFPY FUge 14
Zo 4 16,9810 ng/ml, ¢4l 1550 16,819.3 ng/ml,
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A4l 16Fdle 165635 ngml, YA 17FdE
14,368.6 ng/ml, YAl 185 o) 12,586.3 ng/ml, Y4l
1959 9,916.8 ng/ml, YA 2050 = 8,544.8 ng/ml,
4l 2139 8,5250 ngmlgen], 2 olFde A
2 Fadte AFE B

Table 1. Indication of prenatal genetic amniocentesis

Indication No
High maternal serum alpha-fetoprotein 240
Elderlygravida 105
Previous congenital anomaly 99
Previous Down syndrome 91
Lower mSAFP 89
Repeat pregnancy loss without 49
chromosome anomaly
Anomaly in relatives 47
Drug 19
Previous mental retardation 12
Known translocation carrler 5
Total 780

Table 2. Age distribution

Age No
~20 21
21~25 117
26~30 280
31~-35 191
35~40 135
40> 36
Total 780

V.1 &

AFPL ¥ x}gko] oF 6500002 Wzt7le 4~59 %
E2Q ¥%9 glycoprotein@ Z, BiF A Z7|o)E Yol
A ol Am, Fole golztq F2 Y€ o
A 6F eol8d o EA3}7] AZEn, T3 *
o] Frtete] YA 27| 2nA TEEA HH,
ol 3~4 myml2 AHW thEo] B ¥ FE
Rog AP olF AN F7 A FY ¥&
AAsA Hx, gotdd@e Zrtd ge 1 vEE
7287 g th(Bergstrond & Czar, 1956; Brock, 1992).
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Table 3. Multiple of median levels of midtrimester amniotic fluid alphafetoprotein(ng/ml)

Gestational No Rage Median 0.4 2.0 2.5 3.0 35 4.0(MoM)
13 weeks 54 14055 ~32835 19858.8 7943.52 39717.6  49647.0 59576.4  69505.8 79435.2
14 weeks 75 9200 ~ 35350 16981.0 6792.4 33962.0 42452.5 50943.0 59433.5 67924.0
i5 weeks 72 10264 ~32200 16819.3 6727.72 33638.6 42048.25 504579 58867.55 672772
16 weeks 96 4386.43~31900 16563.5 662540 33127.0 41408.75 49690.5 57972.25 66254.0
17 weeks 69  519.30~35550 14368.6 5747.44 287372 35921.50 431058 50290.10 574744
18 weeks 74 3594.3~54349.0 12576.3 5030.52 25152.6 31440.75 377289 44017.05 50305.2
19 weeks 69 1803 ~23405 9916.8 3966.72 19833.6  24792.00 29750.4 34708.80 39667.2
20 weeks 73 777.9~19572.0 8544.8 3417.92 17089.6 21362.00 25634.4 29906.80 34179.2
21 weeks 50 1060~53100 8525.0 3410.00 17050.0 21312.50 25575.0 29837.50 34100.0
22 weeks 22 2162.70~-48919.2 70058 2802.32 14011.6 1751450 21017.4 24520.30 28023.2
23 weeks 28 2463~17135 6588.4 2635.36 13176.8  16471.00 197652 23059.40 26353.6
24 weeks 25 2991 ~11211 6433.1 2573.24 12866.2 16082.75 19299.3 2251585 257324
25 weeks 14 1010.0-17148.19 5581.5 2232.60 11163.0 13953.75 16744.5 1953525 22326.0
26 weeks 18 2168.0~5583 3793.1 1517.24 7586.2 9482.75 11379.3 1327585 15172.4
27 weeks 12 1171.0~4986.0 3515.9 1406.36 7031.8 8789.75 10547.7 12305.65 14063.6
28 weeks 17 697.4~8121 3224.0 1289.60 6448.0 8060.00 9672.0 11284.00 12896.0
29 weeks 12 411~4717.01 1171.6 468.64 2343.2 2929.00 3514.8 4100.6 4686.4

MoM: Multiple of Median

AN F7] YU AFPE "l AFPY ¢k 110
0~1/200 Axol1l, ejol¥F AFP Zast FYH
Hao g5ul AFPE F2 ejol wikxo] ol f
A=, gol Wiz A Sl AFPE EAEFoRR
B & 93, JA 7] AFPE ¥ die
Z2E $YscHBrock, 1977; Sutcliffe, 1975; Ruo-
slahti et al, 1978). XA Y AFP Y4 3039
A 3239 HdXo] ol2&dH o] A7) eol¥F ¥
G AFPE 44l 304 325 HdAjd o2
<H o] A7} Hol¥F ¢ 44 U AFPE HAA A
A AXE £7AE HolXe gt o] A7 Eotd
A AANHE AFPY FYole 37t glohGitlin,
1975).

AFAFPE efole] 2¥Oo2 wjds= AFPS} 4
o Fue] 4FAATL Ao Ax AU AFAFP
= dlol¥Ay AFPS} Hl%3hA YAl 12~14F9] HD
Ao & a2 F of 10%4 ZA"ECD o] Al7]4
MSAFPS} AFAFPSI:= 5Wd daaArz glen
MSAFPZ AFAFPE o 2% 4+ {HCynthia et al,
1990). ejold Y, %5 UF-FA Ato]o] AFPY AHF
& o} A3 s U FAT By, F,
gt 53lo St US Aoz AZHY, 5
W AFPel H& FXY o dFHHAME 4 ¢
Agez JRYUAS o] &% WE AL} shFst

943 FEATHY B1(19790 osd Faul
AFP ZA9] AN QA FFEE 43H AR E
& $A37) FANE QARSI AYYSE P4
U AFP 59 AA4AE X(upper limit cut-off level)
E3le Ao Yoy 3t £, AFAFPY A
A E A 1559 2.5 MoM, 94 16~18F
o] 30 MoM, Q41 19~21%¢] 35 MoM, YA 22~
2450 40 MoM2o 2 ZAYSERN JYAHEEL 07
~15%8 FA% + Qg2 dYeH, dH 7
ol M= 98.2%, olEHFAME 97.6%9 V=g
B3l

Bt o] Milunsky(1980) AFAFPo] g x]oflA 2
~3SD Z7tg Aoz SEA A HFolRF
(open spina bifida)e] E =1 = 4l 2 MoM o]4
AFAFP7} 718 H$de ¥4l acetylcholin este-
nse 33L& A3 Yot

19723 Brocks} Sutcliffe7} X222 open neural
tube defect(NTD) caseoljA] AFAFP7} ZF71€t+ AL
2ndgen 1 ¥ e U 4He] NTD A
@ EHO0Z AFAFP level® £43h= 20| wi$ 7}
A7t A& R8I0 ol2glen, HIde A-
FAFP o]2|d] acetylcholinesterase(ACRE)E &3 &l
AFAFPZ 7ol o]gt o|ofA] Ao WITE HAaAZ
B oluz} gjojojitle] EXA AsieHoZ FHi

- 47 -



-9 A F7] %4l Alphafetoprotein(AFP)X|-

& % 5lo] NTDS] HAHALR o] &8 & gtk

Fru AFPZALY FAA L FrAAA] Heold
of 248 A+ ¥4 A7t vyeA €9 £
ApoMe oz odd e AP A
A3t glct. eol Ao Q¥ ¥ AChE A4
HAALE Al AP ogde tedE BaA
Z & thMilunsky, 1982). gjolo] HH4 AF & A
93t AChE HA Aol A AFP HAtol A9} o] E}
ofe] HHAG olFg WHE F Urk(Morin, 1984;
Brock et al, 1980). welr YAMo| 2PE H¢ 4+
AARA o= AFPHE.T} AChE A4 AAM} fr&3ht. o]
APd gJalelA F5d AFPY] EEA HA o
Aol A=Y FAZ A7 Rt AzEL
19939 Huk71 8 E gel electrophoresisol 2]§+ AChE
AAAAE At ok &% o B ddi =
AL adta ol MHA 7187 AChE HAMS
o ¥z desteey AtgHY, 94 F7 @
T AFP ZAMY] A # Yo RFEAE B d3r 9
g] o] 857 uptch

T

f

V. d

EZ

1992 19%E 196d 129712 AGdgdn o
of gk AN 4 FHAEY Adg
A3td A FII13~29F) FHAE AP
106291 9] YAIHEF, FFHAA A9 2go] ol
o, FFHRA AANYF BAEAY AFP 27} F4
o H9lolo], HYEY Falo o]io] AU, F3
AAtel A Aol E Butgh 780018 tjAO 2 AFAFP
Mg FHs e g2 FAAE AU

L 9A 7] d5dae 3§53 ZAYAY AFP
A7b A UL A$71 2404, 1 YAHE 1059,
2A 71¥o} Buty 994 Fo Folth

2. 93 dATY AFFE 13594 29F714
AL, FHETE 18 A 2472 Q)

3. QA Z7)(13~29F)7804 Al 4] YA 1650 A
217 A 3E AL 431(58%)h 2 7HF ®ol A3
Hdow gl AFPY %t 143odE 16981.0
ngml, Y4 1570 16,8193 ng/ml, Y4l 1650
16,563.5 ng/ml, YA 1750+ 14,368.6 ng/ml, YA
1830 & 12,5763 ng/ml, YA 19%0]= 9916.8 ng/

ml, Y4 20FolE 8,548 ngml, YA 21FolE
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8,5250 ngmigley 2 ol¥de HR Hadte 7
g My

4. Y5+ g5 ] AFPY 4 3R] (cut-off
level)2 1530 42,04825 ng/ml(2.5 MoM), 1639
49,690.5 ng/ml(3.0 MoM), 175l 43,1058 ng/mi(3.0
MoM), 183F¢] 37,7289 ng/ml(3.0MoM), 193]
34,708.8 ng/ml(3.5 MoM), 203 299068 ng/ml
(3.5MoM)o] .t}

g3 o B& doA ZAL Ha3dtn ofge A
47183 AChE ZHAlele wlmiAMx Hadielet
At EY, QA F71 % AFP ZHALe AR a4
EFEANZ 8 A7 d o 4H7|E wign.
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