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H I SRR 4200 8 R Aot L 5T OB IS (aCL) R Hi B2 | 3 154 (aB2GPI) KT, B A M iR
GRS E X R, SITEATEZRARREREBRE X . ¥k $9N2023.5~2023.10 T H K
R Ry B R 13442 {8 BE B Lo M M aCL A aB2GPI-IgA /IgM/1gGHLiE K F, EAIESHEHERE S
RE, FIHIIN 78R Z R MGk RE DA RE e ZE, WERZEHKT KIBIT AAMERER. 4
B 1) E¥ERELHRERE)S, aCLRap2GPI-IgA/IgM/IgGHIPyofE s 54: 4.78 RU/mL. 29.18
RU/mL. 3.33 RU/mL. 4.88 RU/mL. 11.44 RU/mL. <2 RU/mL, 5243%|3EZ0 {5 & &8 A
b, ZaHAfE R E W Lo tkaCL-IgMAlaB2 GPI-IgM/K - & 38 P (P < 0.05), AFEIZSHFTIAKFE L2
E5. 2) FEITUARESE, ZESRPTHK PSR BINEH R, 2. 2EIEKPRERAR
BERRTFEER(P < 0.01); 268KE EHZHVERHEEHAEMER, FH45RMEHE20F GRS
WHIRE RIET=RBN100%; UEITIERETiBERETiA95%E N E LR A1, THEZ a1 ERTiB ALK
BREH, ROCHESAERARERNE]2.725, AUC = 0.91; LogisticEH4HT SRBAEEH. FEiRk.
A REFERBIAN RIEGRE R S E R (P < 0.01). 48 BEZY L acL-IgMAlap2GPI-IgM
KPEERL, FAPEERERHAKPFEERIK, FATAPLsHR2.725F 5 RIERSS /R,
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Abstract

Objective: By detecting serum levels of anticardiolipin (aCL) and anti-£-2-glycoprotein I antibody
(aB2GPI) in healthy women throughout pregnancy, establish a reference interval for healthy
pregnancy antibodies in Zhengzhou city, and analyze the characteristics and clinical significance
of changes in pregnancy antibodies. Method: Serum levels of aCL and af2GPI-IgA/IgM/IgG were
tested in 134 healthy pregnant women who were included in the perioperative period of the
Second Affiliated Hospital of Zhengzhou University from March 3, 2023 to October 2023. Non pa-
rametric methods were used to calculate the percentile values. During the same period, 78 preg-
nant women who tested positive for antiphospholipid antibodies before pregnancy were included,
and their post pregnancy antibody levels, treatment medication, and pregnancy outcomes were
collected. Result: 1) After excluding outliers in normal pregnant women, The P99 of aCL and
aff2GPI-IgA were 4.78 RU/mL, 29.18 RU/mL, 3.33 RU/mL, 4.88 RU/mL, 11.44 RU/mL, and <2
RU/mL, respectively. Compared with 243 non pregnant healthy reproductive age women, aCL-IgM
and af2GPI-IgM significantly decreased (P < 0.05), and there was no statistically significant dif-
ference in antibody levels between different pregnancy periods. 2) Pregnant women with positive
antibodies before pregnancy have gradually decreased levels of various types of antibodies with
increasing gestational age. There is a significant statistical difference in antibody levels between
pre pregnancy and post pregnancy (P < 0.01); after returning to normal pregnancy range, 26 cases
stopped using immunosuppressive agents. The sustained pregnancy rate and live birth rate after
20 weeks were 100% for those who stopped and those who did not; the upper limit of the 95%
cutoff value for each normal antiphospholipid antibody is 1. Calculate the maximum multiple of
positive antiphospholipid antibodies before pregnancy, and the optimal cutoff value for ROC cal-
culation of the maximum multiple is 2.725, with AUC = 0.91; logistic regression analysis showed
that maximum multiple, age, and number of adverse pregnancies were independent influencing
factors for adverse pregnancy outcomes (P < 0.01). Conclusion: aCL-IgM and a2GPI-IgM in healthy
pregnant women were significantly reduced, and those who were antibody positive had a signifi-
cant decrease in their levels after pregnancy. An increase of 2.725 times in pre pregnancy APLs
was associated with adverse pregnancy outcomes.
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1. 51§

P NE P& (antiphospholipid antibody, APLs)/E 1 T i 8l/ A IR 45 & 8 1 1 7 ol 14 S e Pk,
i R DU ) APLs A 45 47000 I 5144 (anti-cardiolipin antibodies, aCL) 41 2 ¥ £ FH [ 714 (anti-p-2-glycoprotein
I antibodies, af2GPD)FIEIE Hi 4t (lupus anticoagulant, LA), AHF 7% 3 ZAF 5T aCL K af2GPl. Hififlessa
Jif: (antiphospholipid syndrome, APS); & LA APLs RF4E =i 5 FH M 1R H B G5 150 , Forb DU BRAT 4Ry 32 22
Il PR 2 FILINE B8 A P R G 23 & 1iF (obstetric APS, OAPS) [1][2] [3] [4]. ARIEIEWibRHE[3], OAPS [Ii2
PritE 5 FF 6 1 00 BR AT 4R A PR AR AT 1 TS 56 =2 Wi BE M, SR I IR A VR 2 S8 AN B HE 75 & OASP
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{HIGIRRINA FH R HARE, MR B B N IE A OAPS (non-criteria OAPS, NC-OAPS).

AWEFS] [6] [71RM, e M aEiR A ASEIR A R B g BEAHER) APLs A2 AWML . infl FAELE
RIS WrbRiE, S gR IAS I S PRI 0 AN B 58 2 HERR OAPS B2 W, 7 AMHT APLs [H % 1) 8 3% 22 H APLs
KR TS GULYRES R AH K, LI 16T UKV B J5 42 15 k825 7 S 5 5 BTG YT, T3 RAFAE S

bR 7 IF 2 W OAPS, AW 51K FH MEARURL AL 5 /& Jti%(chemiluminescence microparticle immu-
noassay, CLIA)KE A [X 6 42 B %o 1 aCL J2 aB2GPI /K For AR5, 87 3 i&E A 7= BT B i 4R 3
S X 6], RN WA IRFTRI APLs A FHE ) 888 I AR OR AT A AN F 2 35T K384 . GG HL L &
UEYRE Ry, BRIAS RAEYRES )= (1) APLs FiEL, DAHIDY aPL AHSC R SR it SRS HER BT .

2. MREHZE
2.1. HRMR

2.1.1. SCIS4R

IEHE 2023 4 5 H % 2023 4F 10 HAEFRR I BE RS LR 134 filfg B2 I Lot S8 . A9 NARitE:
1) 4FWS: 18~45 B4k, 2) 2457 BMI: 18.5~23.9 kg/m*; 3) BHHER T WIEIR: 4) HRZWTEEIRTR
FE GBI R RS IR AR IR AORE o FEERARAE: 1) A BER . DR . MR AR SR 2) ANy
WIEe R 3) AZBINELEANE: 4) A HF RN 5) AFGEME) N AL 6) Atk
Wiz 7) EHME SRS 8) AR E: 9) MBI 10) —H WA RIPIRIE R G .
BBEH B EMERZED, AUOEL EFO S A S

2.1.2. f&GILR

W HE 2023 4F 1 A & 2023 4F 6 B Z2A77E A K B BeAs il APLs PH 4 78 451 £ 35 i 1 4 G N b -
1) fE#S: 18~45 Z 4tk 2) %IRRT IR — St = ) (A fd B B W WA Z2 1 Lot APLs PHVERRUE[S], Z2AT
BT 2 WA, 3) 225kl APLs. FERRFRAE: 1) A5aiE g5k 5 Bk g, 2) RIaXUy detaik
MRS 3) B R 4) TORCH AHSCKE 1gM BHE; 5) 3 AN H IR SRR EZ); 6) &
BP9 o
2.2. W%

KE RN RS MEEFFKIL 3~5 mL, 3 h W BIME. KA EREHE AR A IR A 7 477 1)
SMART 6500 %44 F #h 4k 2 K 6l s (SCRE REAS AR G, FHAS 36 R T 42 RE AR v BV E RURE R 1
2.3. irESE

KHI SPSS 26.0 ¥ A J Excel BAFHAT G 00T . THECEOR G B0R B 7 BL(%) K, AR LLICR:
H X ki, 1HETTEMEH Komogorov-Smirnov i Pl 21 R IES AT, #HONIESSAN, HIEErRiE
ZFRon; BNAEIERSS A, WL M (P25, P75)E R, ALIAIELHECK A Kruskal-Wallis H 2% . Mann-Whitney
U K5 KA Spearman #5CHE A HTITA AR BRI . P <0.05 NERGGIT#E L.
3. &R
3.1. BERBRHALEZHE aCL § af2GPI K FT

3.1.1. RV RA—RFER
WRIGANN S HEERARAE, DN 134 Bl f BRARI A0 2o, ~PFEaEEe 32 %, Tl 18~43 &, <30 &%
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63 1(47.02%), 30 $~35 %3 43 $1(32.09%), >35 % 28 $1(20.90%); <14 J&H# 45 £51(33.58%), 14~28 J
H 45 51(33.58%), >28 JEH 44 51(32.84%); A IEH LGRS H 102 $1(76.12%), TCUEUR 524 32 51(23.88%).

3.1.2. KT 50 RIAE
ACL-IgA/1gG. aB2GPI-IgA/IgG il 80% F-¥M{EALT<2.00 RU/ml X[AIN, 1M 63.43%F1 55.22%1)
ACL-IgM } f2GPI-IgM 23 A E 2.00~20.00 RU/ml, HAARVERZ 1.

Table 1. Distribution and frequency of aPL in healthy pregnant women (n, %)
= 1. BRZELM aPL M5 HRINE(n, %)

<2 RU/mL 2~20 RU/mL 20~50 RUMmML  50~100 RU/mL 100 RU/mL
aCL-IgA 110 (82.09) 20 (14.93) 3(2.24) 1(0.75) 0 (0)
aCL-IgM 45 (33.58) 85 (63.43) 3(2.24) 0 (0) 1(0.83)
aCL-IgG 119 (88.81) 14 (10.45) 1(0.75) 0 (0) 0 (0)
aB2GPI-IgA 111 (82.84) 23 (17.16) 0 (0) 0 (0) 0 (0)
aB2GPI-IgM 57 (42.5) 74 (55.22) 2 (1.49) 1(0.75) 0 (0)
aB2GPI-IgG 131 (97.76) 2 (1.49) 1(0.75) 0 (0) 0 (0)

3.1.3. MEKFEEBSMIBIERE

MR IR B T WA A A P B REE, 5 B AT R R R S5 OC, A Z-Score J712:51
BRESEEE S, 223 aCL-IgA/IgM/IgG. af2GPI-IgA/IgM/IgG 43 AN 130/133/126+ 132/131/132 T4,
B T2 R R I 120 B 456E, aCL-IgA/IgM/1gG+ af2GPI-IgA/IgM/1gG 14 2w A543 A, i
ESHIEIE L, WE 2,

Table 2. Percentile values and 90%CI of aCL and af2GPI-IgA/IgM/IgG in healthy women of childbearing age during preg-
nancy (RU/mL)

2. BERERTMZHE aCL 1 af2GPI-IgA/IgM/IgG BI& B S B K 90%CI (RU/mL)

aCL-IgA aCL-IgM aCL-IgG af2GPI-IgA af2GPI-IgM af2GPI-1gG
P 4.83 22.55 3.11 4.13 13.74 2.11
9 (4.59~4.83) (16.57~25.58) (2.66~3.14) (3.65~4.16) (10.57~14.51) (1.97~2.15)
P 4.62 17.85 2.87 3.77 10.80 1.99
973 (3.94~4.83) (14.53~24.67) (2.24~3.11) (2.81~4.13) (8.13~13.83) (1.92~2.11)
P 4.16 14.55 2.30 2.83 8.38 1.93
95 (3.37~4.59) (10.45~17.37) (2.02~2.79) (2.57~3.53) (5.04~10.43) (1.85~1.99)

3.1.4. IEREIMBPHA KT LR

SR B RHES 58 R — 1) 6 il 1) AR 22 ST M i B 7 8 S0 2o PEIE MBS 1A B, 2230 aCL
af2GPI LI 7K T4 PR 3, Horp Za 3 aCL-IgM. af2GPI-IgM I35 2 2 B, P {843 71 0.017 A1 0.005,
AN[R 24 JE) 2 B 1 LS DA K B = Ge it 22 57 (5 3).
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Table 3. Comparison of serum levels of aCL and af2GPI between healthy women of childbearing age at different gestational
weeks and non gestational periods (mean + standard deviation)

3. BREREUTEZEARSIEZH aCL # af2GPI MEKFELLRIAE + tREE)

aCL-IgA(n) aCL-IgM(n) aCL-IgG(n)  af2GPI-IgA(n) ap2GPIl-IgM(n) af2PI-IgG(n)
RS
a4 1.741 £ 1.075  4.097+4.615 1.161+0.701  1.301+0.865 2.488+2.327 1.013+0.583
7 (130) (133) (126) (132) (131) (132)
Az 1.530£1.679  7.915+30.750 1.224+1.251 1.535+1.792 3.942+4.422 1.022+0.755
” (239) (241) (240) (239) (238) (241)
tfH —-0.799 —2.395 —1.1471 —0.062 —2.795 —0.866
P{H 0.425 0.017 0.141 0.062 0.005 0.386
2
<12 1.638+1.272 5231+£5911 1.003+£0.597 1.188+0.857 2.942+2.772  1.076 + 1.026
(45) (44) (43) (44) (43) (43)
1228 1.230+1.022 5881 +4.826 1.025+0.869 1.376+0.793  2.948+2.378  1.056 + 0.540
(43) (45) (42) (44) (44) (45)
228 1.569+1.218 4472+3.773 1.073+£0.724 1.479+1.076  2.342+2.025 1.125+0.583
(42) (44) 41 44) (44) (44)
t{H 2.479 1.931 0.681 2.059 1.808 1.666
P{H 0.290 0.381 0.711 0.357 0.450 0.435

3.2. fuikPAM B EEIRAIE T LS

MisPAE R EN—BER
KGRI U IE W 250, LN 78 GBI RTHUARITER 2218, FRFER 32 &, Tl
22~40 %, HOBUEFE GIFHAL B B gt on, REEECD, HAT8ES aPLs THRAR, BICRMSE.

FENEE 4,

Table 4. General information of pregnant women with positive anti phospho-
lipid antibodies before pregnancy

4. ZEMBBEIAIIM 2 A0 — AR

1% B3 %%
R

<30 % 18 23.08
30 #~35 % 45 57.69
>35 % 15 19.23

iR
71 91.03
7 8.97
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ANRFFEIR
0 ik 8 10.26
1K 32 41.03
2, 29 37.18
3R 6 7.69
>3 K 3 3.85

3.3. BAABREKEELE

SEURSS aCL 1 ap2GPL & BUPUARAK T ZMWT FEAIS, 22T Hum NPk B PE 2 40 (0 22 S AT 5 B e o Lo
BEEREIR, B af2GPI-IgA IMRBIA G ES . RS2 R A G %257, Zar5Zh i
aCL-IgA/IgM/IgG. af2GPI-IgM/IgG  Gtit ¢ Z 5, a1 52 MK aCL-IgA/IgM/IgG af2GPI-IgM/IgG
BG5S, 2R 5 2R ) aCL-IgM. af2GPI-IgM £ 4 i1 2% 75 5, Z2 SR 2206 391 ) aCL-IgM/IgG-
af2GPI-IgM A Giil 225, Zoh AR Zana ) aCL-IgM. af2GPI-IgM A 4iil2¢ %%, BAKNZ% 5.

Table 5. Comparison of serum levels of antibody positive patients before and after pregnancy and at different gestational
weeks (mean + standard deviation)

5. AR B E T REIE RN EZ2BAMAKFLLE(TFHE + iREE)

aCL-IgA(n) aCL-IgM(n) aCL-IgG(n) af2GPI-IgA(n) af2GPI-IgM(n) af2PI-IgG(n)
FEURAT 2421+3.187 16.205+20.686 2.691+2.787 1.704+1.205 13.916+11.416 2.575+2.561
(78) (78) (78) (78) (78) (78)
YR 1.668 + 1.612 10.635+17.851 1.748+2.010 1.346+0.971 8990+ 13.151 1.655+1.219
" (78) (78) (78) (78) (78) (78)
t1H 13.703 79.613 23.982 4.755 89.654 16.820
Py 1E 0.003 0.000 0.000 0.191 0.000 0.001
AH | Lo At
FEURAT 2421+3.187 16.205+20.686 2.691+2.787 1.704+1.205 13.916+11.416 2.575+2.561
(78) (78) (78) (78) (78) (78)
<12 2.127+2.162 12901 +19.929 1.949+2.124 1.501+1.254 10.347+9.032 1.833 £ 1.558
(76) (76) (76) (76) (76) (76)
1228 1461 +£1.172 9.208+16.936 1.731+2.050 1.264+0.785 9.521+18.721 1.674+0.959
(70) (70) (70) (70) (70) (70)
228 1.241+£0.778  9.60+16.072  1.424+1.750 1.221+0.626  6.051+7.204  1.341 £0.851
47) 47) 47) 47) 47) (47)
VA 0.822 1.796 1.408 1.956 2.204
P, & 1.000 0.435 0.954 0.303 0.074
7,8 3.052 4.736 3.717 5.399 2.973
P, 1EH 0.014 0.000 0.001 0.000 0.018
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Bk
7,8 2.856 8.328 4.264 8.764 3912
P& 0.026 0.000 0.000 0.000 0.001
7418 2.230 2.939 2.308 3.443 0.469
P, fE 0.154 0.020 0.126 0.003 1.000
718 2.034 6.532 2.856 6.807 1.408
Ps{E 0.251 0.000 0.026 0.000 0.954
Zs1H —0.196 3.593 0.548 3.365 0.939
PsfE 1.000 0.002 1.000 0.005 1.000

#HUE: P <0.05 MERMEE, (ONZET APLs 522 WL, | Ozl SR IPT AL ELEL, o Al S 2
HIRECEL, 3 NART SRR AR LR, RIS B PR (B L, s 2 RS 2 i S AL IR UL, ¢ 92
T 5 2R S P 2L IA] LR A

3.4. FUFKESIRERTERXFR

78 BIPTARITE £ ., 8 BB RUEYRES ™, HiZe R0 5 6, 22 IiaILEK 1461, F7~
2 o 26 BIPRSE 1 201V L 45 P e el 7], PR S5 oR KR 20 JH R 367 R 408 100%.  LLAEIR
95% Lk T AT B _EBR Oy 1, TR ZRTBH L) APLs i R EL, AT . AN Rk Mo K A5
1 ROC 2k, Hrm E s EdbiEs 2.725, WE 1. & 6. DLRORAEEL R, A RZ= R
Logistic [A[JH, A BUHEBRFEE . A B2 AR EU52 S 8N REEIRSS R OISR R, [F, 4
ey AN RZRIINA RIEYRES R RS SEMAA 3R, LR 7.

ROC Hi#k
1.0
| 1 235

— BRI
AR
—

06

0.4

02

00 02 04 06 08 10
1- Rt

Figure 1. ROC curve of maximum multiple, age, number of adverse pregnancies
and pregnancy outcomes

B 1. ;AEH. Fit. TRPARSERE/H ROC MLk
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Table 6. ROC curve analysis of maximum positive multiple, age, and adverse pregnancy frequency in patients with positive
antiphospholipid antibodies before pregnancy

6. ZRIMBEMAMAMTEESAMMEER. Fi. TRERE ROC &N

AUC 95%CI P R RS UK QB Y RAEEME
HRORAEHL 0.916 0.864~0.968 0.001 0.784 0.938 0.722 2.725
EW 0.846 0.781~0.911 0.001 0.748 0.813 0.561 2.5
AREFER 0.813 0.700~0.926 0.001 0.770 0.938 0.708 33.5

Table 7. Logistic regression analysis of maximum positive multiple, age, and adverse pregnancy frequency in patients with
positive antiphospholipid antibodies before pregnancy

* 7. PRSI AMRTEERAMREER. Fi. TRZERE Logistic [)3

P1H OR & 95%Cl Wald £ 77 Se B
ARG 0.001 3.246 1.587~6.637 10.406 0.365 1.177
GRS 0.010 12.210 1.817~82.031 6.895 0.148 2.502
R 0.009 1.475 1.104~1.973 6.628 0.972 0.389

4. BHig

H1T aPLs A AR AEAL S AR SCHIE TR BRI, @& 7 BB BR PR IR FE IS, BRI @ iR
I S8 (I PRAFFAELE FAR B 10 228 AN FE (3], DBRISEAHE T LA 134 B4 Gy e R 2 1k 2 S 3 it 7t
MR, K aCL f ap2GPI KK, @57 7 IEIRIME R AR S5 X 0], H5) FIRBHZHE LA
—SRIG S ST AR A W RS X (8] [8 1A A, BVEBEINE & BEEE, 1R 1 GEIRI M OAPS
MRS BURE, STEEORIA M OAPS ISRt T — e # .

AL R BN, #5> APLs 2RI B, oA gt e 30 ANREIRP B WA
W25, X5 Elbagir. JARWSE[S] [6] [712 W FLEIRAR . — L2 UK 5 0 A S 1) AL FAR 4K,
G, A AER NS SBOUG MEE R M T, RN, SRR ) LR IR i 52 1 ] BE 2 B ™
AR BUAR D s IR AT Bt W IR AN A% IR 4 Rk R R p2GP1 S BUMLE T APLs EJE 2R IR
FHIR[9]e AW TCUEYRF PRI AREIEYR S =, I HARA TV OSSR 916 LAC W2 A1 APS 4 S22 BAIR
) APO i KRS &, A RAEUR AT APLs BVE, A b ZEAE VR 6] S AT R 6] [10]. (HELA
FHEINNZH APLs (0T FEATRES RIUFUEYRES JRATK[11] [12] [13], SRR Wik 2 LI &+,
FOg BEAE AR RN R RS B N e X TX AP JE ML AR, FIEWBES APLs BHYE R N7 % K i2 Wik ik
ANEA 5%, IR H Rl APLs (15 A7 BRI o 28 % B (ELISA, enzyme linked immunosorbent assay),
EAFEAL 24 K H6(CLIA, chemiluminescence microparticle immunoassay)fl15€ Y6 50 % Ml 7€ (FEIA, fluores-
cence enzyme immunoassays)%, AL AOGIERE A PR, HEM. Sl RS RIFIIEIRTERE, 2 Bl
B B A ELISA MR EE AR, ARSI T VAR H ¥ APLs 45 Rl —E Z 5. [N, APL 4
Mgs Rk o RN A RS2 8 = . AFRRGT K AFERI 7% LGRS oS5 1) 52 340, Im KR
PR SN SIS L H RS WbRiE, DRI R0 0 A F K2 Wb e vl s 2 AN F 1, LR RS
XF G2 45 G i E FN

74T aPLs ArMFH 92200, 225 tha R, X5 Yelnic [6]HIBFFLEE RAHE, AW 70 RaRPui/iEin
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T 2.725 (5T RERAS R AEYRSS J7 AR R 2, 5 AR 55 N[ 141 B FE4s SARL . J T e S 1R B
R SEENBERB S, EFEEHAE K, ARUFTHIEER) 78 4 22T APLs FHME AR T A 220
158 FH G B AR 75 S S 254, A P SCHRR A FEmT A APLs T FE[15] [16] [17] [18].

BEEWN6], 23 aPLs /K FARBEME IS 2 HR1E, (HH AT TR il , BT
1A HLIE R . ABEFh 78 L cthrh A 26 4L VEAE aPLs /KFIZRIER 5 1 HREEIN, AMEA
FAth G 1), G HR IR S AN G RE IR S5 45 FH S e i ), AR 1 225, 16 IAEE . BRIOARTR ¢
NN, BEYRIAA] aPLs PR IEFVEHIN G, £ @ ol N o] % &5 B e i, JEAmERe R, |
AR, N OBETE, AR 20 50— R 2 A e 4 57 2 75 mT LASE FH DA R I 4 1

ZE FARIE ARG EE R, 22 aPLs BUEZ IR N %, aCL-1gA/IgM/IgG. af2GPI-1gA/IgM/1gG I¥] P99
YA 478y 29.18. 3.33. 4.88. 11.44. <2, %[ APLs FHIMERIZEMES G H BT R, %407 APLs T+
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