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(TRAF6) 5 F R aT #1 & F i te S R AR RIHIR & B od X 3K, ik IR 128 4 F Ja a2 8 & 69 J% 19
Tk, 2P A FRJE R B (38 4)) FeFiUe BAFLA(00 #1) , V2N FomaT & F X A R R IR B
B &, BBiE d F sFlt-1, TRAF6 *FF @ 7T 21 % & R BAedk 25 By & £ R e o TR 18, _n%
TRAF6 5 SBP .DBP UTP .PI RI.S/D AR X | 2 F LA %it 5 & L (P<0.05) ; F# BMI 34 4
GDM . SBP .DBP _UTP .PI RI.S/D sFlt-1 TRAF6 4 -FiRaT 8 & H X AR Rk Aoy e B &,
7 sFlt-1 ' TRAF6 %t &7 H1 R R JE4k 45 By 69 TRl R A 4 7 E 38 3 (AUC =0.863.0.861)
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Association between serum sFIt-1, TRAF6 and the progression of

preeclampsia and adverse pregnancy outcomes
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1.0Obstetrics and Gynecology, the First People’s Hospital of Zhumadian, Zhumadian 463800,
China; 2. Department of Obstetrics and Gynecology, Henan University of
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Abstract Objective To observe the association between serum soluble vascular endothelial growth factor
receptor-1 (sFlt-1) , tumor necrosis factor receptor associated factor 6 (TRAF6) and disease progression
and adverse pregnancy outcomes in patients with preeclampsia. Methods 128 patients with preeclampsia
were selected as the poor prognosis group (38 cases) and good prognosis group (90 cases), and

summarized the risk factors for adverse pregnancy outcomes in preeclampsia patients. Verify the predictive
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value of serum sFlt-1 and TRAF6 for the risk of adverse pregnancy outcomes in preeclampsia patients.
Results TRAF 6 was positively associated with SBP, DBP, UTP, PI, RI, S/D, with a statistically
significant difference (P<0.05). Age, BMI index, combined GDM, SBP, DBP, UTP, PI, RI, S/D,

sFlt-1, and TRAF 6 were risk factors for adverse pregnancy outcomes in preeclamptic patients. Serum sFlt-

1 and TRAF 6 had high sensitivity and specificity for predicting adverse pregnancy outcome in

preeclampsia (AUC=0.863,0.861). Conclusion Dynamic monitoring of sFli-1 and TRAF6 can achieve

early prediction of the risk of adverse pregnancy outcomes in patients.

Keywords: preeclampsia; progressive disease; adverse pregnancy outcomes; soluble vascular endothelial

growth factor receptor-1; tumor necrosis factor receptor-related factor 6
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R T o LU B0 1 2 S R R A DW-
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1.3 FitFEFE (ROC) I WLZE £ F 1 AL (AUC) B0 3F I 5 sFlt-1,
BRI #cf: SPSS 22.0 AbFE 1B R IRE  TRAF6 X i i AR 8 AN R AT URE, = & 2B KU 1) 75

Ak n FEACR G 0O FoR, XSS R ROR IUAME, 25 AUC>0.85 I E7m FOA 5 i B AL RE
Ph(wxs) Fom, Hl ¢ K36, P<0.05 253 BA it
B, id Pearson AHXKEVERBE T M Fli-1, 2 HR
TRAFG6 5 SBP \DBP \UTP LI & FH SN Z /7% 241 FHEHARIHREBNERSNH

SHRIE] IR G, 24 P<0.05 R 3 WEA R, r<0 BLPR 22074 SR T BUS R BL4LIOAE RS BMI
FRAHR, 0<r< 1 FRIEM K, it Logistic Z 43f GDM 5 . .SBP /K3F . DBP /KF UTP /K°F PI.
R IEH T FIR AT R HE K AN RAEIRES R RI.S/D sFli-1 7K TRAF6 /K355 T 1S B 41
fakr N &, P<0.05 BN IR AS & A R AT IR ZE =) & (P<0.05) ,Z55% 403k 1 iR,
AR fE B R B 38 2 A7 A VR R i

F1 FRATHARERERNAERRSH

LENPSE BUEARH(n=38) TiFRHFH(n=90) X P
AEW () 32.11+5.46 29.45+3.31 3.386 0.001
BMI 544 (kg/m*) 28.75+5.33 25.42+5.16 3.304 0.001
ZaJE () 37.72+3.23 38.24+3.15 0.847 0.399
FER
wIreA 18(47.37) 40(44.44)
0.092 0.761
27 20(52.63) 50(55.56)
AR UT IR
2 15(39.47) 35(38.89)
0.004 0.951
= 23(60.53) 55(61.11)
&3 GDM
b 22(57.89) 30(33.33)
6.682 0.010
w 16(42.11) 60(66.67)
G I IE RGN
= 13(34.21) 28(31.11)
0.118 0.731
o 25(65.79) 62(68.89)
A I R AR D) BE IR
i 14(36.84) 32(35.56)
0.019 0.890
7 24(63.16) 58(64.44)
SBP ( mmHg) 165.33+20.49 151.3620.41 3.534 0.001
DBP ( mmHg) 105.44+20.37 91.22+20.43 3.601 0.001
UTP(g) 5.66+1.45 4.52+1.31 4.357 <0.001
PI 1.56+0.25 1.04+0.32 8.926 <0.001
RI 0.88+0.16 0.52+0.14 12.732 <0.001
S/D 2.46+0.29 1.82+0.37 9.495 <0.001
sFlt-1( pg/mL) 1229.36+200.37 1033.25+200.25 5.061 <0.001
TRAF6 FHX} 315 5 1.41£0.25 1.03+0.22 8.569 <0.001
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2.2 I sFlit-1, TRAF6 S FMArHimEHENHE 23 FHIHAREREBEN Logstic ZEZEEA
XSS o

2t Perason AHICHE RBUG S, MTF sFlt-1 5 SBP | GEAF 1 ZER X P<0.05 AR B4 i 0 A7 R
DBP ., UTP, PI RI, S/D 1E A& (P <0.05); Il i i, AR (E S B AN 2 3 Fi7R ; Logistic 22 A & 1114 53
TRAF6 5 SBP .DBP ,UTP . PI RI.S/D IEAH K (P< Bréb R s, % BMI #5844 . & 9 GDM SBP \DBP |
0.05) , &5 an3 2 R, UTP .PI . RI1.S/D sFlt-1 , TRAF6 KT A it 58 3% &

AN RATIRES R fE R P 2 25 - 3k 4 iR,

F2 IMiF sFi-1, TRAF6 5 FMATHIREHRHEXES

SFli-1 TRAF6 ®3 ARLEMEER
205
r P r P AR AR 2 WRAEL 175 £
SBP 0352  0.011 0349  0.023 At HLA JE A FR (L
BMI #5% AR 5 A (H
DBP 0353 0.013 0.351 0.025 ) R RS SRR ER(E
&3 GDM N &=1,%=0
UTP 0.351 0.009 0.348 0.013 Spp — [T ——
PI 0.350 0.012 0.352 0.027 DBP VEBR R JEA (R
RI 0.347 0.015 0.345 0.026 UTP FESE AR B JE bR MEAE
S/D 0349  0.014 0347  0.024 PI HEA JF IR H IR
RI EGRAL JE 4R (EAE
S/D FEGRAL 1 R EAE
sFlt-1 FEGR AL SR E AR
TRAF6 LA B JRAAE AR
T4 FRIATFRIIREFHH Logistic ZEZED TS
A B FRUER  Wald® OR 95%CI P
AR 1.635 0.776 7.255 5.241 0.229~0.955  0.022
BMI 5% 1.425 0.692 6.771 5.536 1.241~9.811 0.021
A GDM () 1.557 0.811 6.623 5.736 1.211~8.926  0.024
SBP 1.564 0.852 7.336 3.325 1.241~8.926  0.027
DBP 1.521 0.836 7.715 5.274 1.175~7.886  0.016
UTP 1.632 0.416 8.012 6.115 1.221~9.926  0.011
PI 1.561 0.782 7.142 6.255 1.144~9.925  0.025
RI 1.565 0.716 6.914 5.514 1.235~8.995  0.018
S/D 1.645 0.572 7.844 3.411 1.365~5.926  0.013
sFli-1 1.434 0.718 8.826 5.772 1.231~9.889  0.005
TRAF6 1.625 0.791 8.113 6.033 0.224~0.914  0.009

24 I sFlt-1. TRAF6 X FHETHARBEIRER  79.95%, I TRAF6 XFF AT KRS, J& i1 75

T30 s R SR A RE A SR 390 R 80.26 % . 77.45 % ( AUC >
2 ROC MHZRB0E, MY sFl-1 X} FAEATIHIA R 0.85)  AURMIER 5 Bl 1 P,

SEYRZE Jey i TN R BB | RR R EE 3 0l Ry 83.25%
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. T :;ﬁ{‘;gé R R BEREHEA T BRI 2R 4307 J5 45 2R o, PR A
0.8 MALAYAE R BMI, 4 3F GDM (% H SBP /K% DBP
m 0.6 JK3 UTP 7KF  PI RI.S/D . sFli-1 /K TRAF6 /K
ﬁ 0.4 R TR R4, R AR BMI 4R 5, A O
02 AUC of sFIt1-0.863 GDM | IfiLHs B PR K- 5 1L 1) 1 25 2800 )
v o TR RI-T TRARG AP T T A 8 R4
145 51 JRIHE R — RE R, T8 it Perason AH 56 2R B 56 15
1 IiF sFlt-1, TRAF6 X FR BT AR R ITIRE B/ 1,13 sFl-1 5 SBP_DBP .UTP PI RI .S/D iE M3
F9F ROC B
(P<0.05) ; IfiLy% TRAF6 5 SBP .DBP UTP PI RI,
S/DIEAHSE WA ESE T sFli-1 7KF  TRAF6 /KF 5
3 it TR AT 28 o 1 HE R BE POA 6 sFle-1 S i

TR e —Fh 2 R R 2P0 2o R
TR G I , 78 - IR B A 450 5 % S BOR R R
B P E BRI R BR B HAF 2 1) 9 RE I L %
L A A543 A g 28 A R I AL BRI =2 b, 7
AW I A TR S 2 IR I IR S 2 5 K T
FTIUT A D R R B AR PR A T T
SR Y AR AR | A5 HE R M R A T B D
P4 BRI B AR AR B 0y, B R MR R AT
WRZEJRy o P11 A0 i A I G PR R O
DR B AT R Ja 2% A AU %o i 5 1 PR 3 I el 2 1
O VA A R B O M SRR g R R
B, 2428 20 J LIS BN SBP \DBP 5 T 1E 5
HITEE, ELfIA UTP =3.0g B BD AT 2 Wl T BT 401
FE U BER 0T R85 S B i g A P A e i — 2P
B L 1 ™ SRR, (ELAR 23 T A0 & o ) 40 T
RE 1 oA 1 B0 1 R AR, FLHG ol R 7K P B i 3
FRAEAL S TEIR % & AR BUR R 5 A BEI A2 4k, AH
FAE bR B n] SN SR I B0 25 PP (E JE Rk 5K
B B AR URES S5 i R T

ASBIF G I X AN R TS 0 A A — g

BEWNEAKEF(VEGE) #iil%), Al 5 VEGF 5%
TACRR 235 45 T 400 1) HC 0% D 02 46l 1 8 2 o, 7T 38 3 4
R IG5 R O P | S R T 3B G 1A P B 40 i 1) e
B, TRAF6 Jj&—Fh 5 4l a3 -1 524K | Toll
AR I B VARG G S 30 7, Tl g A
MM NS S5 2R 0 RARE RV I & A4
Ktk , i Fe35 TRAF6 AJ A2 fff [+ K 4 ffu-[) 70 o 4%
b, IR R 2 MM TR RZRRE ST AR
533 Logistic 222 A MT45 R s 41 BMI
$6% 4 Jf GDM SBP .DBP UTP .PI RI.S/D sFli-1,
TRAF6 2 ¥ A i1 £ 38 K AR AN R AT R 45 J) 1) fis s T
o AFHE N S L T AR 1) P R R 5 R 1
KR, ZoMe 75 KO0 52068 23 W 5 A % 15 58 1 32 25
GRS EE R LA L, S MR IR S T
REBIFRESR Z PR RAEIRSS 5, AHCHFE ™ 45
B BT R 2R S 58 998 5N 43 WA R
DL S PR3 R JhE £ | RS 4 B S IR OO Jn
B A A, B AT S B0™ 10 1L T A, i T RES |
AR A RIEARY X 4: A 9 GDM 7= 1k
W, HC IR 2K T e BB B IR AR 2 2 5 A

- 135 -



%14 a®

i E %

% 38 %

7 i 2 AR A 7 A 5 B AR AE BN, D 1 1 =k i 38
B, BT IE PRI, 75 gl bk o B4R 5 iR L
Z[E)E SRR A T E B B E R AR T R
AL B ) F AR E AT B L B ) 2 S I AT
S NG A S, OF 3 — 5 R TR AT
O AHSEREIE S Y, sFI-1 2 —Fh S i A K A
¥ (PLGF) 2 YIAH G 14 045 9 B 4 IR K P 3R
K5 PLGF fURH G, AT 3 i 5 145 P9 1 200 i 2 g
503 1 S0 T A R R A A R
TRAF6 REJEHEALIR 2 Fh L BT Rk, AT 38 2 3 5 4% 77
JZ M 3G B RS R T | SR B A RN, 2 iR
B2 UMY TRAFS ARG iy | ) 25 ik — 2551
ETIRETY . A E—DIESE sFlt-1 TRAF6 5 il
WO RATIRES J5y 1 DG, AR50  ROC i 2 ik
730, sFlt-1 TRAF6 XJ il Fif IAS R AT UR 45 Jag 1 T )
REGPE RS R, 2 sFl-1 834 1131.31 pg/mlL,
TRAF6 it 1.22 B, FIR AT T 5 R A R AT IR
gy,

4 g

sFlt-1 TRAF6 7KF-5 il AT 1 528 5 g 15 7™ T e
BEIEAR G, ZhA Ml — 3% 7K P RESE B (R AN R4
R ey A RS FE N

SN

(1] e, 2R, TR AT TRy 56y i s R [ 1] h
T RIA T 2F24,2023,31(10) :2515-2520.

[2] JUNG E, ROMERO R, YEO L, et al. The etiology of pre-
eclampsia[ J]. Am J Obstet Gynecol 2022,226(2s) ; S844—
S866.

(3] T8, THefe, R Iek, 55 3 F AL F8 br 10 & T A0
WS WRAIR H [ 1], LA B, 2023,39(8)
603-608.

[4] SUS, HUANG Y, LUO W, et al. The value of ultrasonic
elastography in detecting placental stiffness for the diagnosis
of preeclampsia: a meta-analysis[ J]. Diagnostics ( Basel ).

2023,13(18) :2894.

- 136 -

[5] BXHENT , Z54% , 4 WURL % PLGF sFlt-1 /K78 5 fa 22
HFIRETIZ W R WE s g R [ ] L EE 25,2024,
46(7) :1010-1013.

(6] Tl , PhaResin , B i i | 25— A S0 A0 380 I V85 1 A P B
AR BRI G  SR B8 IR 32 A SE B 6 AKF XA
RLAER 45 J5 19 WO A 5 [T ). [ B 2 i, 2024,
21(8) : 107-110.

[7] W, R 77, Kt 45,2019 4F [3 b 4 7= BHEE B ( FI-
GO) T BT 15 1) 4 A0 400 s e 5 T 5 6 P s AR [0 ]
PRI =R ,2020,29(5) :385-388.

[ 8] MAC AN i W1 25 B AE 9 R DG 106 7340 2 4 T RS 1 1
P2 )] E S AR S e R R, 2022,38 (1) ¢
13-17.

(9] 4% EWeHk ™ i . ¥ B 401 XU 5000 A A 58 0 JR [ 7]
AR SR PR, 2023 ,34(8) :46-51.

[10] AR, A=utye, 77 655, 55 7 A I 5 A R IR %S
Jay R 52 0 DR 3R A3 A7 B 2 e 03 L R 3R A T
HLT]. E bR R 2 AR, 2024,45(6) :667-670.

[11] WERRTE MR e, 2 b 5 Bk i S48 A i A A
HII 22 IO BERRIE 3R 2 5 0 IR 25 R AR G [ 0] i
RIAF #2475 ,2022,30(7) : 1569-1573.

[12] YANG Y Y, LE RAY I, ZHU J, et al. Preeclampsia prev-
alence, risk factors, and pregnancy outcomes in Sweden
and China[ J]. JAMA Netw Open, 2021,4(5) :e218401.

[13] DOBERT M, VAROUXAKI A N, MU A C, et al. Pravas-
tatin versus placebo in pregnancies at high risk of term pre-
eclampsia[ J]. Circulation, 2021,144(9) :670-679.

[14] A4 L 5k 7, . 5 h K i i 238 ) 8 7 A
A LV G A AR K R D- TR AR S 2 i
FAAE R Jy KR AR LTI (AR DRI 5 [ 0] 1 PR A0 S 6
BE2 2R 2024 ,23(8) :872-875.

[15] 3% A0 0k 55 T BT A B 2R R AT IR %5 R 3%
Wi R 2R M [T PR R 2 ,2022,51(11) + 1895-1901.

[16] STEPAN H, GALINDO A, HUND M, et al. Clinical utili-
ty of sFlt-1 and PIGF in screening, prediction, diagnosis
and monitoring of pre-eclampsia and fetal growth
restriction[ J ]. Ultrasound Obstet Gynecol, 2023,61(2):
168-180.

[17] RXEN, D06 A6, #5595 sFlt-1 , PLGF } PAPP-A & T



%148

AT 88 3% 55 . fn i sFlt-1 ' TRAF6 5 - Ji 5T 20 9% 15 B AR R4Sk 4 By o9 R BB 2T

% 38 %

SR T B I PRIZ W B 35U I e i e I L) ] 40 T2l 5
TRIT 25,2024 ,16(2) 1243-246.

[ 18] Jo/INL, | HLHE X B, 45, 1ML 7% TRAF6  Talinl /KF-%F
FRATIAZ A R AT YRS, JR W BN B [ T ] R B R 242
] (EE2ERT) ,2023,42(1) :85-91.

[19] STENSON E K, EDELSTEIN C L,YOU Z Y, et al. Urine
complement factor Ba is associated with AKI in critically ill
children[ J]. Kidney360, 2023,4(3) :326-332.

[20] THi, Mt 2507, 5. M B & 78 shik i i 25

TR S35 4 Wi 35 L B O S I R 1 sk R 4
ML T]. o E R4, 2023,38(2) :234-237.

[21] B, # 44 BB ML TRAF6  activin-A  SFMC 7K
55 T BRI S R 2 SR AR S [ 1] T R
IR 25T ,2024,33(9) 1 1583-1586.

[ WeFs HHA:2024-10-22]
[EREHE. T2 2HF EXHE . ZHEE]

- 137 -



