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ARATHMAR, AMALLABRATEERFREEATHO R IFHRBELE., A3F T2021 453 AF2022F 12 AKELEK
Ko #4 5f i 77 49 RSA B H4E A RSA 48(n=205) , F L I F M A8 X R B 5= 2 F4a 4k A *F 48 (n=205), 44 RSA &% % 14
FIARGEAEARTHBE S ARFE(n=85)Fr Rk F M (n=120). KA B % &AW kA0 ok sST2,PLGF &K F, 55 K
A Pearson #= Spearman #% 2 #7 sST2 . PLGF K-F 5 F- 8 i = R4 ey Mk, KA Logistic M2 54 RSA B H X £ ARAK
FH R LA %R A EROC) W& 5 H RSA &4 bk sST2.PLGF K F 5 B RA A ARATHMEN, 8 RSA 4
$E sST2 RFRFH &G T MBA.PLGEF KF 2 F A& T3 B4 (r /A5 ) A 19.451.10.753, P<T0.05); RSA & F P, iA = 4 & i
sST2 REZHTAAZUA.PLGF K FR2EMRTRAZALG S A 4 6.629.6.409,P<C0.05), RSA & # f ik sST2 5 PLGF & -F
Z2HMEG=—0.416,P<<0.00D) ;i sST2 K+ 5AFRKZEMK .5 F8Z R A% (r=0.404,—0.405, P<C0.001) ; o &
PLGF K FLEARFZAHKZRAMAE . 5FEEAMAE(Gr=—0.417.0.456,P<C0.001), Logistic ¥ 2 5 # %4 R % 7 .sST2 . PLGF.#%
FRH BB A RSABEFBREABRATHH A E,OR MARL ISUEZRE 4 A A 1.433(1.237~1.660),0.208(0.086~
0.505),1.256(1.137~1.388).,0.242(0.101~0.581) , ¥ P<C0.05, sST2.PLGF B&4 0345 RSA 2 & H R A £ B R =89 AUC
H 0.824(95% CI:0.765~0.874) B B A SA.T1 Y 4+ B A 71.67% . = F B &4 T sST2.PLGF & A £ B iF# (Zerose =
3.113,P=0.002, Zpicr e =2.995,P=0.003), Zit RSA B F foif sST2 KFH S PLGFRFTHRESBLARAT*EE W,
ZEBA IS RSA BEBX ARR S ORI FERLA —ZHME,
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Study on association between serum sST2 and PLGF levels and recurrence of
spontaneous abortion in patients with recurrent spontaneous abortion
YIN Wei, ZHANG Rui,SONG Keying
(Department of Gynecology and Obstetrics . Mianyang Municipal People’s Hospital ,Sichuan Mianyang 621000 ,China)

[ Abstract ] Objective To analyze associations of serum levels of soluble suppression of tumorigenicity-2 (sST2) and placental growth
factor (PLGF) with recurrence of spontaneous abortion in early pregnant women with recurrent spontaneous abortion (RSA) ,so as
to provide support for evaluating risk of recurrence of spontaneous abortion in RSA patients. Methods A total of 205 RSA patients
who were diagnosed and treated in our hospital from March 2021 to December 2022 were selected as RSA group,and other 205
healthy early pregnant women without related adverse pregnancy and childbirth histories in the same period were selected as the
controls.RSA patients were divided into RSA group (n=85) and non-RSA group (n=120) according to whether they experienced
recurrent spontaneous abortion within 14 weeks of gestation. Enzyme-linked immunosorbent assay was applied to detect serum
levels of sST2 and PLGF.Pearson and Spearman correlation analyses were applied to analyze correlations of serum levels of sST2
and PLGF with progesterone, frequency of abortion.Logistic regression was applied to analyze influencing factors of spontaneous
abortion in RSA patients.Receiver operating characteristic (ROC) curve was applied to analyze predictive values of serum levels of
sST2 and PLGF for recurrence of spontaneous abortion. Results The serum level of sST2 of RSA patients was significantly higher
than that in the control group,while the serum level of PLGF was significantly lower than that in the control group (+=19.451 and

10.753 respectively, both P < 0.05). Among the RSA patients, the serum level of sST2 of the patients with recurrente of
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spontaneous abortion was significantly higher than that, while the serum level of PLGF was significantly lower than that of the
patients without recurrence spontaneous abortion (t =6.629 and 6.409 respectively,both P<C0.05).Correlation analysis showed that
in the RSA patients,the serum level of sST2 was negatively correlated with the serum level of PLGF (r=—0.416,P <(0.001) ,and
the serum level of sST2 was positively correlated with frequency of spontaneous abortion and negatively correlated with the serum
progesterone level (r =0.404 and —0.405 respectively,both P<C0.001), while the serum level of PLGF was negatively correlated
with frequency of spontaneous abortion and positively correlated with the serum level of progesterone (r = —0.417 and 0.456
respectively, both P<C0.001). Logistic regression analysis showed that sST2, PLGF, frequency of spontaneous abortion and
progesterone were all influencing factors for recurrence of spontaneous abortion in RSA patients [OR (95% CI) =1.433 (1.237-
1.660),0.208 (0.086-0.505),1.256 (1.137-1.388) and 0.242 (0.101-0.581) respectively,all P<C0.05).The area under the curve
(AUC) of the combined detection of sST2 and PLGF for predicting recurrence of spontaneous abortion was 0.824 (95%CI :0.765-
0.874) ,the sensitivity was 84.71% and the specificity was 71.67 % , which was superior to those of single sST2 and single PLGF
alone (Z .12 combination =3.113s P =0.002 3 Zp1.6F-combination = 2.995, P =10.003). Conclusion Evaluated serum level of sST2 and lowered
serum level of PLGF are closely related to recurrence of spontaneous abortion in RSA patients, and combined detection of serum
sST2 and PLGF levels has some values for predicting risk of recurrence of spontaneous abortion in RSA patients.

[Key words ] recurrent spontaneous abortion;soluble suppression of tumorigenicity-2;placental growth factor;spontaneous abortion
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1.5 GEit o5

K H SPSS 26.0 &b FRELHE B n(20) 3R
IRAT X RS ARSI RER DL x £ 5
IR AT ¢ KB R Pearson #HEMESMHT sST2 . PLGF
K- 55 2 1) ) & 75 R Spearman &M 43 #r
sST2.PLGF 5 Ui /= W HU 1 56 % s R H Logistic [0
BT RSA BB KA H AR U™ 10 52 i B 25 R 32
# TAEHRE (receiver operating characteristic, ROC)
M 20 7 13 sST2.PLGF K%} RSA B # &4 A
SR BT M (. P<<0.05 R ERAGH ¥ L.

2HARGER

2.1 RSA A5 BA— R ER LR

RSA 2 AR IR AE 20~36 % Z [A], - 2 4F i
H(28.96 £2.23) &, V- B K BT = 45 B R (22,86 £
2.75) kg/m” s X AL 22 0 B AR B HE 20~ 35 % Z ],
SERJAEWY A (29.354+2.18) %, KRR 5N
(22.78+£2.56)kg/m’ ; W 20 [A] — i Bk} L 45 22 % 9 T
Giit2 L (P >>0.05),

2.2 RSA AEXRARMF sST2.PLGF 7k F
bk %2

RSA 41 7% sST2 /K 3% @ T4 4], PLGF
KT 5 AR F X B (¢ {5 4 518 19.451,10.753,
P<C0.05), WF 1,

RSA BEXBALHMF sST2,
PLGF K F L% (x £5)

*1
Table 1 Comparison of serum levels of sST2 and PLGF of
early pregnant women between the RSA group

and the control group (x & s)

2 5 11 %5 sST2 K (pg/ml) PLGF /K (pg/ml)

RSA 4 205 125.47+23.56 405.291+100.02

Xf R 20 205 85.34+17.82 512.17+101.23
t 19.451 10.753
P <20.001 <20.001

23 MEESRRIFAHIGKREB B
RSA #BE P s H AR T e A AR R R 2
TEEC CAL R B WO S AR S R A IR VAR

61

F 2R i 208 B T AT R, E RS
T2 (P =>0.05) 5 7= 2 76 1 U 2R i Y O 7 U KX
T ARG A AR T R4, 2 R BA ST
S (e B R 23.922,11.330, P<C0.05), WLEE 2,

R2 REAFMKRRFABREBEE [(n(X%),x 5]
Table 2 Comparison of clinical data of the RSA
patients between the RSA group and
the non-RSA group [n(%),x * s

Py L 325 = )
TR (/ﬁuiﬂg,fl) ?:lﬁzwitzoﬁ)[ Xt/ P
WY () 1.006  0.316
>28 45(52.94) 55(45.83)
<28 40(47.06) 65(54.17)
MR R R AL (kg/m?) 0.872  0.351
>23 46(54.12) 57(47.50)
<23 39(45.88) 63(52.50)
AL 0.101  0.750
mH R UF 43(50.59) 58(48.33)
LR 42(49.41) 62(51.67)
S B 3.645  0.056
P 44(51.76) 46(38.33)
i 41(48.24) 74(61.67)
R S 2.544  0.111
2= 45(52.94) 50(41.67)
g 40(47.06) 70(58.33)
Ll 1.053  0.305
= 43(50.59) 52(43.33)
g 42(49.41) 68(56.67)
ZER (PO 1.107  0.293
>3 44(51.76) 71(59.17)
3 41(48.24) 49(40.83)
T QRO 23.922 <<0.001
>3 50(58.82) 30(25.00)
3 35(41.18) 90(75.00)
74 4 7.7241.68  8.11%£1.89  1.523  0.129
VEIEEICS) 29.82+2.35 29.51+2.27  0.949  0.344
2l (ng/mL) 22.45+8.43  36.17+£8.62 11.330 <C0.001
ML €18 8 (g/ L) 26.16+8.71 23.95+7.52  1.940  0.054

2.4 MPFAMAKRFmAMmFE sST2.PLGF Kk F
b

RSA &, W= 4L Mg sST2 B & & FARM
772, PLGF 7K P & 2548 T oK W 7= 4 (e (8 43 51
6.629.6.409,P<C0.05), W% 3,
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Table 3

3 MEAMKRRIFAEMmE sST2,
PLGF KFE & (x £5)
Comparison of serum sST2 and PLGF

levels of the RSA patients between the RSA group
and the non-RSA group (x s)

41531 fl%  sST2 KF(pg/mL) PLGF K¥-(pg/mL)
Wi 85 138.43+23.49 352.09100.04
A 120 116.29+23.61 442.974100.01
¢ 6.629 6.409
P <0.001 <0.001
2.5 Mi& sST2 . PLGF K E SR~ XE . ZM
A XM

KR 43 7 6 BT, RSA B b, L7 sST2 5
PLGF /K-8 /% (r = —0.416, P <C0.001) ; IfiL %
sST2 7K 5 3 7= R $ 2 IE A X (r = 0.404, P <
0.001) , 5 24 5 A 56 (- = —0.405, P<C0.001) 5 Ifil.
1 PLGF /K 5 3 7= 88 &2 UM ¢ (r = — 0,417,
P<20.001) , 5 22 i 5 1EAH ¢ (r =0.456 , P<C0.001) ,
W& 4,

R4 MiE sST2.PLGF kK E5Hm~=R#.

Z R 19 16 5% 1 5 47
Table 4 Correlations of serum sST2 and PLGF

evels with frequency of spontaneous abortion

and serum level of progesterone

2.6 Logistic BII343#T RSA BE XX BRRF
El"]ﬁ!éﬂrﬂ]i
DL sST2 (> 127. 33pg/mL M {H 1, << 127.33

pg/mL {E 0), PLGF (= 362. 22pg/mL Wt {H 1,
<0362.22pg/mL WRMA 0) L™ B GREO (>3 WAH 1.
3MRAH 0O V22 TR (LMD Sy B A8 &, DL RSA %%‘E
WRE ARG (= =1. K= =0) N HA &, it
12N E Logistic 154387, # A 77 20 & 25 ] Hi
P, 45 B8R, sST2, PLGF, ¥ 7= W %, 22 i 35 4
RSA B KK E B AR 5% B 2, OR H X
H 95 % B A5 X 8] 43 514 1.433(1.237~1.660),0.208
(0. 086 ~ 0.505), 1. 256 (1. 137 ~ 1. 388), 0. 242
(0.101~0.581) .34 P<C0.05, W% 5,

2.7 & sST2 . PLGF K FE 3t RSA EEB R XK
% BRI =BT M E

ROC M4 R E W], M7 sST2 /K FPFAli RSA
BE R IR R A B AR 0 4N T Carea
under the curve, AUC) } 0.739 (95% CI:0.673 ~
0.798) , REEL R 71.76 %0, F¢ 57 JE N 70.83 05 IfiL ¥
PLGF 7K F 174l RSA M J2& 6 FCEE AR 1
AUC 9 0.744(95% CI:0.679~0.803), R B JE K
60.00 % FE SR 80.00% ., sST2.PLGF Bk A 4 il
PPl RSA J& A K & A B R~ 1 AUC 2 0.824

sST2 PLGF .
45 67 (95%CI:0.765~0.874) , RELE H 84.71% K¢ 7 &
r P r P

N 7167V, ZHEBE G T sST2.PLGF £ H H i i¥
T A 0.404 <0.001 —0.417 <0.001

/ﬁ'"?(zsgyz,gxg - 3.113 gP - 0.00Z . ZI’L(}F*K/{% - 2.995 ) P —
22 1R —0.405 <0.001 0.456 <0.001

0.003), W3k 6.4 1.

RS RABBLAEBARIAHNEMEEZESH
Table 5 Analysis of influencing factors for recurrence of spontaneous abortion in RSA patients
AR B S.E. Wald X? P OR 95%CI
sST2 0.360 0.075 23.301 <20.001 1.433 1.237~1.660
PLGF —1.570 0.453 12.022 <20.05 0.208 0.086~0.505
R 0.228 0.051 19.974 <0.001 1.256 1.137~1.388
2R TR —1.419 0.447 10.095 <<0.05 0.242 0.101~0.581
F 6 MiF sST2.PLGF kK E3xt RSA BE X 4 HAR =N E
Table 6 Predictive values of serum sST2 and PLGF levels for recurrence of spontaneous abortion in RSA patients

EIR 7 AUC 95%CI P B E (pg/mL) Z)EAR RALPE ) R0
sST2 0.739 0.673~0.798 <20.001 127.33 0.426 71.76 70.83
PLGF 0.744 0.679~0.803 <20.001 362.22 0.400 60.00 80.00
I 45 Az ) 0.824 0.765~0.874 <<0.001 — 0.564 84.71 71.67
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100 7176 % RSN 70.83 %, BB sST2 ] fig Hl T 7l
M RSA 85 AR ™ 1 & E
& 3.2 % PLGF /K EZE U3 RSA BEZ BRR
g e
8 PLGF J&—Fl 4 A4 N 7 PLGF 14 1 45
™ 40 M & A K A F (vascular endothelial growth factor,
VEGF) 5| 5 & VEGF % {& 2 (VEGF receptor 2,
20 VEGFR-2) I fin s if 4 A 5% . {524 VEGF/VEGFR-2
15538 % Z L, PLGE 7] LLfs & 7™ 5 19 4 4 J 1
° 0 20 40 60 80 100 IS EAL G X AT e BCR WA IR R e,
‘ SR F BRI, PLGE 5 75 5 b 722 , 2 A 48 e
B 2:;;22;:;?::‘ B AR (AP 5 4 15 2 06 T 20 IR L AT B
Fig.] ROC curves of serum sST2 and PLGF levels for FA R Jayasena % RH B PLGF KP4

predicting recurrence of spontaneous

abortion in RSA patients

3iTig

3.1 MiE sST2 KFELTUI RSA BEBLXBA
b kAo

RSA BT KEYH 50 % 1 A& &0 s AT 8%
ARAT AR 80 Y0 (9 AN B J PR3 ™ 5 G g X 3R % U0 AH
K, ST2 & TL-1 SZ ARG i 5, 322 oy 19 o Y. 7Y
H i #5 B ST2 (transmembrane ST2, ST2L) #i
sST2, Horr, sST2 BIA R 1L-33 i Z 14k, B A
e A R £F AL VR D, 8 I oE R I, W R 2k
W i) 1 L AE SR AR 6 JEINF I VE T1-33 Al sST2 /K-F- 2%
JHE . Hu WT SEHS SR BT, 5 E# IR L . AR
FER#E sST2 K OF &, 1L-33/ST2 3 ik B K,
sST2 . 11-33 FE 4 14 4 W I 3k 05 40 Jifd 43 24 A {2 58
ZH5ER, (H sST2 5 RSA B &4 HR W E®
AR ATE. ABFIELE R B R RSA B i
sST2 /K FBH B 5w , i 724l RSA & MG sST2
TR RSA B, W™ FR it 7 RSA 3%
TR/ Qe e = = S v i B N N
sST2 5 RSA BBEREARM T HA —E LR,
DU J5 PR AT fE O sST2 fig BH B 11.-33/ST2 {5 5 1%
5,01 RSA 3% 1L-33/ST2 55 # B i B IR, &
JE) R T 240 B R Ak R SR E R £ A B AR ZE L
FEUT YRR AW I sST2 AKFEPEAG
RSA & &4 AT AUC N 0.739, REE N
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TCAE R 22 10T 1 B 100 9 7 IXURS: At 57 AH OG5 1 PLGE &
G RSA BOE &4 A SR W™ B Rl ok IE 52,
Sterpu S5 B L W= KR LA K 18 1 10 £ 3K
t PLGF (9 H {88 0F B 48 IR 2o PR AR, 13X 5 A 0F 53 45
WAL, FEARWFIEH RSA B L PLGF KT
FHRAL W4 RSA B #F 1M PLGF /KF B F KT
KUFE RSA B #2/8 PLGF Al i3 5 RSA ##
FAR = 0 & . HATRE & K SF PLGF 451
RIS WS A RPN B A0 LA 5 5 BB BT LB L 2F
MR RSA & 4", I PLGF /K2 W RSA
BERAEARIETH AUC 0,744, REE N
60.00% 55 R 80.00 % ; #278 PLGF n] fgfF hy i
M RSA B & AE AR Mg AR &Y 0 R EUE
AR AAR, AT 5 e 48R R G . A pFsE .
FHENE S 2 B, 13 sST2 5 PLGF /KF & 7 4
K MLTE sST2 K55 U7 AR 52 AR G, 55 28 1 5
TR DG PLGF 7K F 53 77 OB 2 AR G, 5 22 i 5
A, W] sST2,PLGF W gtk [7l & 5 RSA &
J% . Logistic A4 M 45 /R . sST2 . PLGF i 7=
YR T  RSA B KA H AR T 19 52 [ 3R
HE— 3 IE 52 sST2, PLGF 76 RSA " i & Z4/E .
ROC 1 £k 45 % % W], sST2. PLGF B¢ & # Wl 3 £
RSA KA AUC &35 & T 500k M, 7 808 Fi ke
SEREAR A 93.66 %0 Al 81.82 % s B A6 Al RSA
B R AR AUC Jy 0.824, 5 2 75 T P
Rl B A VF Ak A R BRE RN R S Bl 84,7100 M
71.67 % s E— UL sST2 . PLGF A HEXF RSA H#%
K A AR AT A WA, 7T RSA RYT
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Zi b fr iR, RSA B # W sST2 /KF# &
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SE I MR 22 JR ST B AT AT X PRI IR AR
T TR R
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