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HIK: it EREEPRES (Recurrent Pregnancy Loss, RPL) 53 Il 32 HikE B A GG HAE. J7ik:
W £E2019FE~202 1EHATRER B [ T2 82 £91604451] B 2347 BB R FINT BT R, HFRPLEH 1407
%, JERPLEZEZ 2004, HikEARRERE: HAS. HEC. HitMEFII (Antithrombin III, AT-III) . f§
FASPSS17.0%K - HET i i+ 4 #7 (SPSS Inc, ChicagolL, USA). %3R: 7E1407%|RPLEE , HESHKE
BAER, 521.32%, AT-NIEFERAER 1%, BHCEHET HH80.64%. 7£200419ERPLER
R10%K) BE B EASTHEERE, BEACHAT-INEHYEY . EASIEHE TERPLAMIERPLA L H
BAUH¥ZER(P <0.001), HEHCHATHIFERPLAMIERPLAZ RIL ST ZE R (P > 0.05). HFEER™
WHHIEIN, EASHEMEM T RRAEREENMP <0.01, P <0.001). FHEEIR L (EIR=12)FRPLE
FEEASTHERR T RAERR L & TA FRR 5 (ER<12 w) (22.81% vs 16.88%, P < 0.05)JRPLE .
Tk, 425% 5 B S Pk ERMRPLE S H HIEHSTEMHE T (P < 0.05), 4R IEAPSEEHEHSHE
HREREAEREIE50% (P < 0.001). £it: FERPLEZ RAEMBEASHEMLLAINEE, REFK
BV F= e S P4k 2 BH M I RPLE & 2R B SHRIG R AE LB B 7 o O e B9 7= SE A B S A BE P A
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Abstract

Aim: To investigate the characteristics of plasma anticoagulant protein deficiency in Chinese pa-
tients with recurrent pregnancy loss (RPL). Methods: A retrospective and case-control study was
conducted of 1407 RPL patients and 200 women without a history of RPL in our Outpatient Clinic
during 2019 to 2021 by the following factors: Protein S, protein C, antithrombin III (AT-III). The
data were analyzed using SPSS 17.0 software (SPSS Inc, Chicago, IL, USA). Results: Of 1407 RPL pa-
tients, low protein S activity was the most prevalent (21.32%). ATIII was abnormal in 1% and
Protein C was abnormal in 0.64%. 10% non-RPL patients were subjected to reduced activity of
Protein S, whereas Protein C and AT-III were normal in all non-RPL cases. Protein S activity was
significantly lower in RPL group than in non-RPL Group (P < 0.001). Protein C and ATIII had no
significant difference between RPL Group and non-RPL Group (P > 0.05). With increasing abor-
tions, the incidence of low protein S activity increased significantly (P < 0.01, P < 0.001), while no
significant difference was found between RPL group and non-RPL group for deficiency of protein C
and ATIII (P > 0.05). The incidence of low protein S activity was significantly higher in RPL pa-
tients with late abortion (212 weeks of gestation) than those with early abortion (<12 w) (22.81%
vs 16.88%, P < 0.05). Approximately 25% of RPL individuals who are positive antibodies have re-
duced activities of protein S (P < 0.05). Moreover, the prevalence of low protein S activity goes up
to 50% in RPL patients with APS and positive other antibodies (P < 0.001). Conclusion: Reduced
Protein S activity occurs in Chinese women with RPL, especially for those with late abortion and
positive for auto-antibodies. We suggest performing the tests of Protein S tests in RPL patients
with a history of late abortion and positive auto-antibodies in order to find an early treatment for
these disorders.
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1. 518

FE AN D ZESL T, BRI RARIZE LT g kA 2 IREE 2 IR UL _EIAEUR 5 SRR A RPL,
HR A 2R 1%~5%, UIABET A RCT Tk ™ H 5o g 1 B OME R A K EESEAR, RS mibe AOg
R E[L] [2]. BIAWTREM MR APRESS S RPL IR A K E[3]. Kk, WA E RPL B e
AR HRR i, IR E RPL TRUE AN TT B B A 3 2 1 B AN PR 92 B 2 3o

MARFPIRE 248 2 P = SR &L, bkt fHE RGBS — MR EE R, BA 58Uk
TE R 22 Bl 57 2028 [3] e MR B2 BRI RAAPUEYIR, HAEE C REM AT-1 RS2 o EE
KRG, A C RGHEN C. RS FHARMAR T E A K4, FEA S &P R K AR R
BEMEER ), PRI IR AR AP R L, R T C MAREBIR T, B CAEEA S K
B R OGE /R 1 Fva F1 FVINa, AT IR B[5]. B C 2445 K KRR A, KE
sy A C e DU R Y XAFELE T MRIE A, RGBSR C AR AN, & EBIE Y SO
& E C (active PC, APC)JG A BBkt EH . APC LR FEAW %, H—fEEA S AT KK
MR B FVa AL FVINa, R B . 55— APC RJ LA smust il 1 Ve RT, AT U85 I /MR T
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PERFEDUEEF[6]0 AT-N 52 —Ff b R P~ AR (0 22 S B B Rl 70, B RARBIPLEEETE. AT 22
WEITL Z2 G0 ) B AR BRI ), e T DU BRI 7 1a. Vila. 1Xa Al Xa e £3EME. Wt Es AT-1 5=
(9 N L8R 92 A A S 1 HL A 34 T0% 42 90% [7]. AR HTIRAS 5 RPL 955 3R BARIS B [ AT
{EAS R NFE U 4510 22 7 B S o 76 P PPt B I BhIH 5 RPL R AR FeAH DG 7 WRLEARAE M RPL A B2
5y R AT B I PR 230K 8 i) 3 (R A5 PR 2RI 5 o

2. M5 5%
2.1. HRIIR

Xt 2019 4E % 2021 HEAEFRBE I 11212 [ AT RImitE 0 dr, 1607 2 BEMNZIEF A b . FERA S
#4r~ RPL A19E RPL P2 . RPL ZHH 1407 & ERAEA PR IR PA_LIES: H SR e e ) 83 2k, 200
%A RRL 5 52 A A Lo oont FE

2.2. SCEREHA

SR ZRE, AT T U efa: & C. &\ Sy AT-I A 3k, &A C st
KA ELISA VM52, 1EH YE RN 70%~140%. &5 (1 S [F3E R F ELISA A 5E , 1E % 3 N 60%~116%.
AT-N1 KPR ELISA v, IE#YE RN 75%~125%. H G HiiRafEIRE TR (Lupus anticoagulant,
LA). i fiEdiiAk(Antiphospholipid antibody, ACA). #T B, FEE -1 HUAM@L B.GP-1). IiZIERMPiiAk
(anti-ENA)FIHZ ik (anti-ANAs) . KRB (1) APS 2 Wibrite, #EAT OB IE 48 &1L 12 W . % HemossIL
dRVVT #ifiiie #1 HemosIL dRVVT #iA iR G MR AE L) . F ELISA VEIE ACA FI4T B.GP-1 HitfhK
F(Libeck, f#[H). KAHFSBE A ENA 1% (Euroimmun). K F A2 50 9 Y64 ANAs iR &
(Medical & Biological Laboratories, H ). Sl #6542 18750350 B 45 6 7 78 o

23. Gt FE S

S SPSS17.0 B FHURA T, THILVORSEAIIN + b2 sM i ek s, 4L LA t
Folly. HORRLR A RO R, AU HBCR R R: P <0.05 A5 A S8 L,

3. &R
3.1 NABEERTR

ATHRF T g N 1607 7l 3%, Hop RPL B3 1407 5], 3F RPL 538 200 . P41 EIEER . ik
B REIREOT LS # 22 5 (P > 0.05), WFFLERIE 1.

Table 1. Demographic Characteristic between RPL and non-RPL
% 1. RPL 4A#n3E RPL A B HEE A ERILLER

2H 51 4k RPL 41 RPL 41
R 31.97 £4.23 31.31+4.18
I3 W IREL 0~1 0~1
UEGRIEL 1-2 3~6
W= IR E 0 2~5
PR 5 H (kg/m?) 21.87+2.81 22.71 £ 452
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3.2. RPL fAFN3E RPL HEEFUREROMRMELER

1407 4] RPL &35 47 300 f L 1 22 SIS EAC T, 200 14F RPL &3 X 20 I BLEE A S Wtk
TF#(21.3% VS 10%; P < 0.001). RPL 2H % I C i AL T &K 42 %£(9/1407, 0.94%) /= T-F RPL £H(0/200, 0%),
Tegtit 25 (P > 0.05). RPL 4 AT-1 SRR AEZRK 1.0%, dF RPL ZH9 AT-HI SkFER AN 0%, ™
I G242 5P > 0.05), FERF LR ME 2.

Table 2. The incidence of anticoagulant proteins dysfunction in both RPL and non-RPL patients
F 2. RPL ¢A#n3E RPL A B EIRERRIELEE

RPL 4 = 1407 4E RPL 41 =200
N (%) N (%) "
EAS 300 (21.32) 20 (10) <0.001
EHC 9 (0.94) 0(0) NS
AT 14 (1) 0(0) NS

3.3. FERREIARE O RIE L E LR

BEAANA 0~1 IR SE B E R A S Wi MR R A LL B T 2 K= 52(10% vs 20.7%; P<0.01). 0-1
RERIZ BHEA S HHEICT HF](10%) 2 2K T 1 3 ™ 52 (10% vs 22.2%). 4 ™ 52(10% vs
21.78%) (P < 0.001). A C 1 ATHI HFE K A=t A AE RPL ZHA1HE RPL IR o4ttt 2 (P > 0.05), #f
FEE RN 3.

Table 3. The incidence of anticoagulant proteins dysfunction in RPL patients with different abortion times
= 3. FEIRFRHEEREREMHRN ZE R

KA RS #HHS EHC ATIII
0/1 (n = 200) 20 (10%) 0 (0%) 0 (0%)

2 (n=768) 159 (20.7%)™ 3 (0.39%) 6 (0.78%)

3 (n=437) 97 (22.2%)™ 4 (0.92%) 5 (1.14%)

4 (n=202) 44 (21.78%)" 2 (0.99%) 3 (1.49%)

"P<0.01, ™P<0.001 5 0/1 4HhH%.

34. FERFREAMREORBHLER

A5 1407 4 RPL &35, Horf 202 A K= 2B AN R HERR , F0 4% 1205 BIRRHE L F= 228 4) <12 w
M=12 w 2. 228 <12 w i) RPL 33k 865 17, Hrt 146 ] RPL &3 It SEVEIR T, KAERN
16.88%. Z2Ji>12 w ) RPL &5 3L 320 4, Hrf 73 BB SIHTHAR N, KA% N 22.81%, WAL
WEAG 2R (P <0.05). 8 1 C A ATHI R FE & A 2 4E RPL ZHF19E RPL 41 B4t i 2 7:(P > 0.05),
W25 R W% 4o
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Table 4. Incidence of anticoagulant proteins dysfunction in patients with early and late abortion
4 BREAMG AR B A AR RAMRIELER

TRy | EHS EHC ATIN
<12 w (n = 865) 146 (16.88%) 6 (0.69%) 3(0.34%)
>12 w (n = 320) 73 (22.81%)" 2 (0.63%) 4 (1.25%)

“P<0.05, H<12w tb#L.

3.5. BSHMEMEY RPL BEMAEARMMLZER

1407 4 RPL &35, 1084 1l(77.04%) ANA B FH 1, 172 411(12.22%) ANA HiikFHE, 119 11(8.46%)
LW R APS, 32 1(2.27%) 2 Wik &Pt APS. 5 ANA HLIRBAPER RPL AL, ANA HUiRRHME. KR
PE APS K4kt APS [f] RPL B B S i TEBRIA K % m, ZREAS %2 R%(P<0.05P<0.01,P<
0.001). 4tk APS 45 S B R4 LR R, 15 50% (P < 0.01). F[A C Al AT S & RS A
[ T Gi 2% 2 5 (P > 0.05). WFFT45 5 W3 5.

Table 5. Incidence of anticoagulant proteins dysfunction in patients with negative or positive for autoantibodies
2 5. BSMAAMM B SRR Y RPL BEMRERREMLER

2zl HEAS EHC ATIN
ANA HL A E(n = 1084) 192 (17.71%) 9 (0.83%) 11 (1.01%)
ANA PURBAME(n =1 72) 43 (25%)" 10 (0.58%) 2 (1.16)
J5& P APS (n = 119) 45 (37.82%) " 0 (0%) 1 (0.84%)
4R APS (n=32) 16 (50%) " 1(3.13%) 0 (0%)

"P<0.05 "P<0.01, "P<0.001 5 A SHIAEBEL .
4. 71ig

B BR ARG A G 2 20 B (A B WK S 2F 4 B R ROUTRY, 2208 188 = R P fn# # s i, X
ST Pl AR B o A PR A S — o B e v, 8 I DR OB IN  B e AR ) PR ER I B AT T T DS
BT B RS RA U TE R, s B AR R MAEER, T B R A 2R (8] [9] [10] [11].

KR 2 B FL R R PUEE SR A BG S RPL R ARG, (HARIE S, X o TR R O 72
Pkt H R AR SR AR EEBIAS [F] . Vora 55 NHRIE 78 BN i 3K 17.8% RPL & 2> AR 1 S = [12],
ifi Hansda 11 Roychowdhury B 7F EI B IN/R %25 RPL & tHELER 11 S ThEEHREE & 2E R Rk 50% [13].
Sanson Z& ANWFFURILEE 1 Sv BE A C AT R B B I LA IR BR U AR 0 7= FOBE I 1R XU A& TG Bk B 8 2 1Y)
2.0 £5[14]. Jyotsna &5 AB T R n G i U B A CL B E S AT-IN iE MR AR B3 T BE, 33.3%
iy L EE R E C /KR T IEWFRHE[15]. R HEKH] D’Uva &8 N 78 BoR 78%RPL S A77E 1L
FERPIRES, 7T RPL B AR AT-1N S EETESR S, X 1.7%01 RPL 3 Il A C#=, 13%H)
RPL BH KAEE A S HLZ[16]. Krabbendam | 25 NFIHF 7T 1 C 5k Z 2 B8 M3 7= RIBE = )X
BS[17]-Preston FE &5 A [ 78527 AT R FE R0 Lo B8 (1) ARG 38 w51 5.25 i, T [0 AR 38 w51 1.7 £5[18]
AT-Il, HE C. H A S B2 b BB 5 ISR v Sy A e I 3R [19] . ASHIF Fi4 7 i B RPL &8
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W S BIE LG 21.32%8 B T 4E RPL &5 . & E C M AT-11 SREEI R A% B T9F RPL 4H, HE
GuitFE S BATARHR AT-1N A CiEME TS RPL kAT R, ZEHITMALSREMANAE
INE R, TR DY KRR R R 3 — DB R IR A R B g, B Sy BEE C. ATI 6k
B R AE R BN, TR A MPEEARE T RPL H 2 B 28 5 e A Uk 2 1 o g 2

T, WRIER A ANE, o7 Lo SR S B . A R RR R R R R A T A 12 )
DA, BRI e IRAA E R R A T2 12 ALUE . Rey 5 ARIIE M S IELZ 55016 )L F 25 2% M 56
[15]. BATHBFFLE RE A S BG5S (>12 F) R R %D, A IR~ 52 RPL B AT-1 Sk
A LA B R i TR RO S RPL &S, HEGuit 2R . R, Skt mshie 5 0L 1A M= s
[ RPL, X T RESE K ot i 1 B T 5| 6 P os B2 o vl 2 e i 288 AL 30 VA i ) [ 201

HIR, RPL BHEHFHEIE G RN, VUAN A SPiidosd b 4 45 Ak, FREERE T
B ORI 4705 R PR 7 A 2 (R 184 0 IR T B PR AU [21] - FRATT B 78 2o H BBk PH I RPL BB & G
S UyReHRRA R AR B T T A B PR R, Hop gk R APS B B 1 S T RRHRIA K AE I A B
XA RRIR TP R PUIARsE I, K2 BB IR A R B SRS A, maS R st - o
HBEMESTREER . B4 & E A T4 P2GPL. BMER . &A S. HHA C 2%, HBSHUAME
HS. BH C4ia, 5lilREA SAENA CIiEtE FI[22] [23] [24]. F4h, BATHIRF 7L R A AR RPL
B AN SR KRB CIRMHIR T 5 A P BIMA O, (HARHR AT-II FIEEA C it TS E S ht
PRBHIE A G, FRATIA TR — D9 KA AR R

5. &g

B2z, E RPL BE A S SRR LB N, Hr e A8 LA w1 = s sl A E B BT FH Y RPL
B O WA R SRR B SRR RPL B M TR S (IR, AR S — s Rt
AERBM AT-N A1 A CiEMHEEE &S RPL KR,

E&UH

A DA ERRSEY G & N R 71T R(H-2019048) s = 74 & BH 8 T B 2 Bk & & 10
(202001AY001(-129)); Z R 74 A HE 41 7= 2 9 W DR 2= 2 RO JF TR0 (2019L CZXKF-SZ08) , (2x2019-01-01) .
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