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[#HZ ] HE - 3 RGHLRAYE (systemic lupus erythematous, SLE) HEURE % B BRI MBS E, J53% - %4 2011 48 9 F—
2017 48 5 AT L5560 K S S 2 Bl IR R e e i KU & F SLE f8% (BERITF%&41) 338 fl, LUK 2017 4F 6 H—2018 ¢ 6 Hi%
el i OB 206 SLE 5% (BOWRGEAL) 131 BIARFGOM S, RIS B % Logistic [V BUE A BT BUB IR AL, LLHI IR 25 2 0
T R H R, T TR IE AT SR P4 46, T A BRSBTS, 455 - 2 % Logistic [8 U353 b
R, EHRIED (P=0.032). fEkME C3 (P=0.002) 124 h [REM> 1.0 g (P=0.000) 3 SLE KEIRE K FMHBI B EE, %
BRI EA 4 0 ~ 3 S} F07 SLE REURE I, >3 43t MIF R i AR, EEBOSRE B 5153 B 60.5% 1 93.3%, LMl
5, BB SLE KEUR ZJC FOINMEHE Ay 90.1%, L5 - SLE KEUR 5 T B0 AT DA AR B PR B Uil 25 200 4 SLE I8 2 75 A%
ABE, LB RIURXAS NG, PFEAF SLE IEBR45 5.
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Establishment and validation of predictive model of pregnancy loss in patients with systemic lupus
erythematosus

WU Jia-yue, JIANG Meng, LIN Si-han, DI Wen
Shanghai Key Laboratory of Gynecologic Oncology, Department of Obstetrics and Gynecology, Renji Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai
200127, China

[Abstract] Objective - To establish and verity predictive model of pregnancy loss in systemic lupus erythematosus (SLE). Methods -+ A total of 338
SLE pregnant patients admitted to Renji Hospital, Shanghai Jiao Tong University School of Medicine from Sept. 2011 to May 2017 (model development
group) and 131 SLE pregnant patients admitted from Jun. 2017 to Jun. 2018 (model validation group) were selected. Multivariable Logistic regression
model was used to determine the predictive variables and their coefficients of pregnancy loss in model development group. The predictive model was
established, the risk score classification was performed, and model validation group was used for external validation. Results - Multivariate Logistic
regression analysis showed that unplanned pregnancy (P=0.032), low complement C3 (P=0.002) and 24 h urinary protein = 1.0 g (P=0.000) were the risk
factors of the predictive model of SLE pregnancy loss. When the risk score of the model was 0—3, the risk of SLE pregnancy loss was low, and when the
risk score is more than 3, it is high risk, with a sensitivity and specificity of 60.5% and 93.3%, respectively. The model was used in the model validation
group for external validation, and the prediction accuracy of SLE pregnancy loss was 90.1%. Conclusion - The predictive model of SLE pregnancy loss
can help clinicians efficiently screen the high-risk population of SLE pregnancy loss in order to take relevant measures as soon as possible to obtain better
pregnancy outcomes.

[Key words] systemic lupus erythematosus (SLE); pregnancy; pregnancy loss; predictive model
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7 & T e fe SRR R R 35, R b, A RERE {E SLE
2 P A A R e A AR 25 e KB B A T P, A T LAR
LI e ST PR, DASGEEIRES 7. SRmifELME
FOREFEr, A O T TR B S XURS: PP R SE I ARIE . A&
T, BT Pk A S W5 R S SLE Ak 5 B T
DB RRIARE PEAG R 8, THAMEANANBSEIIE, DA A I R
Beliiehs SLE 22/ i dEiR s Rttt —E 2%,

1 HBREHE

1.1 WF5ERt4%

|t e B 2011 4F 9 H—2017 42 5 A LifFAd@ K%
Be B B I A % = B 40 P FHSCIE I BT A 44 & ) SLE R
#, EABERITF KA., R, %8 2017 42 6 H—2018 4F
6 A ARBEWIA ) BT IR & FF SLE B, 1E A BRI IE
. ANdlbrife. HRE3E ERERK 2 (American College
of Rheumatology, ACR) il J1&1T SLE 4y 2 hr ifE 2
2k SLE %5 Y, HERRbRiME: ORURIENR., @A AR &k
AL,

AW st A8l R B A e B B B (e B
ZGiaEfit (FHS 2017(113]), [N, ASHFZECR LA
MG RIZIT T B AR AR B TT id o, A T2l T,
LI R S R I At [

1.2 BETURHE

TEYNA Dl A BRI AR s idok, Wtk 2 4120 fam A
NGO, MERTOR, SR bR BT IR S . @ A
UL, ELAEARNS. SLE g LARRR . (™ L. HIX RoE A
e, @ImKFRE, f4E SLE K8 Zp & JFRELL I
PEARI AL, A& HFAE B4R 2 AT IS8T A & ML SOl IR . Bxt
ANEIRISZ 2], R o oA LRI R AN B Rk .
H, BiE Ok SLE o B, BIZeaT 6 > HINARA IRIETS
NI R R 6 A A NATIRIETE 2 B Ik
WGEE ., O ERR, BB —okB ™ (16 ~ 20
JE) RSREER AR, A 24 h REAE R, MK
C3, fikh A C4, i dsDNA Hifk, $i SSA/ Ro fiifk. it
SSB / La $ii. f& Fi1 Pt 8 g 1 & (antiphospholipid antibody,
AR APL HUf) . A 99 S e bmtt 5 Pl AR fL i 5
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1.3 Ul 25 2 ot B Ry Sl 3 B s v

FERERTE R4, RN FH o Hr i P<0.05 Y28 &
2 T8 A T A2 &, R A1 % [H 3% Logistic [l 5 PF £ Bt &
AT R 6 AT R 5 R i LU Lk (odds ratio, OR) i1
95%CI, <3-4% SLE #Ff 3 B fo CE TN PR 50T At S Ab R &5
FTRMAELTY, @it Hosmer-Lemeshow A8 56 PF il 1% 45 7Y iy
WADIE, JE MR TIERHEM 2 (recciver operator
characteristic curve, ROC curve, ROC g £ ) | 1
(area under curve, AUC) BPEAGIZBEARINX 5 7, kL
7% 5 Logistic [l 945 5 e 4 A48 5 () [l 4 R 8 B, sdllid 2
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LR IR AT Y= 1 28 BB XURE R ). i FH Hosmer-Lemeshow i
VALY, AUC PRAEPE4r RGERIIX 40 B .l B
KEPEFRE, AT K1) ROC fh £; AL brLL T3 1R
57 Z G BRI SE, el A A 00 UE A HE £ T MU
TRROR . RRS R EERAE. PHPETE . B R
. PAYECURLEFIBAMELISREL, DG I TRIGE

L4 GiilEorbi

K SPSS 22.0 B X KR AT b, SE A
IEB AR E &R x 25 Fon, RA AR 3E1T 0475
A EES A ERTELLM (0, 0,) For, RAIE
SRS HAT M. EVETERIUERN G 0 %8R, 1A
A5 By A DUAE /4595 5 Fisher #5 A BE =R 48 95 40 #r bk
i, P<0.05 FoRZERHAAGHSE L,

2 BER

2.1 SLE 7=kt

R, AP AN ARETIIT R 41 338 i, A
USTFZR 131 fl, 5@t %+ SLE Z2 =i i AH 26 R HEEF T 0 WT
gER (1) BoR 2H B IETIRES R, ARSI, I
PRTTRE K S0 S 4R bRIA| 22 F ) RS 438

Vol.40 No.7 Jul. 2020



# 1 2 41 SLE Z /= I Skt L s

Tab 1 Comparison of SLE pregnant women data between the two groups

Item

Pregnancy outcome/n (%)

Live birth
Pregnancy loss

General characteristic
Age/year
History of SLE/year
Abortion history

Therapeutic abortion frequency
Spontaneous abortion frequency
Region/n (%)
City
Rural
Nullipara/n (%)

Clinical characteristic
Pre-pregnancy hypertension/n (%)
Unplanned pregnancy/n (%)

SLE feature/n (%)
Renal disorder
Mucocutaneous disorder
Hematologic disorder
Neurologic disorder
Arthritis/n (%)

Laboratory feature
24 h urinary protein/g
Anti-dsDNA (+) /n (%)
Anti-Ro/SSA (+) /n (%)
Anti-La/SSB  (+) /n (%)

APL (+)/n (%)
Hypocomplementania-C3/n (%)

Hypocomplementania-C4/n (%)

2.2 SLE U0 2 Je i SR P & o Br

Model development group (N=338)

300 (88.8)

38 (11.2)

29.5+4.0

5.7+43

0.04+0.21

0.40+0.90

237 (70.1)
101 (29.9)

291 (86.1)

10 (3.0)

45 (13.3)

97 (28.7)
106 (31.4)
66 (19.5)

5(15)

70 (20.7)

1.04+£2.43
261 (77.2)
150 (44.4)
47 (13.9)
46 (13.6)
90 (26.6)

60 (17.8)

MR R H AT R A =M, B5R (FR2) Bondk
THRIEDR, Z2R0 s, A& C3L RFMME C4, JRIE

B MK ARG, dsDNA fifk (+

) DAK 24 h JR& KR

THrE AR BRI fE R R 3R (3 P<0.05), AET IR
BEF L AT ARG R 5 B 0 B Sk © 4R, Rk
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Model validation group (N=131)

120 (91.6)

11 (8.4)

30.3+£4.0

6.4+ 49

0.05+0.31

0.30+ 0.70

89 (67.9)
42 (32.1)

110 (84.0)

3(23)

14 (10.7)

33 (252)
9 (29.8)
22 (16.8)
1(0.8)

8 (21.4)

0.74+1.17
91 (69.5)
52 (39.7)
13 (9.9)

15 (11.5)
8 (21.4)

20 (15.3)

ZroE B 24 h IR A4 A
03g<24hREH<I0g, 24hxEH=>
K 25 Logistic [ml AR R BE1 750 M, &5
IR . kA C3 1124 h g EEUJ(? (=
Br BRI fEi R (# P<0.05),

Hl 24 h jr2&E

FY R LLPEARAE IR HIR 25 % U B R A fe ST 5 3 iE | 911

P value

0.366

0.958

0.087

0.347

0.061

0.646

0.558

0.934

0.442

0.446

0.738

0.496

0.872

0.874

0.078

0.082

0.358

0.247

0.533

0.239

0.521
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Tab 2 Univariate and multivariable Logistic regression analysis of risk factors for SLE pregnancy loss (model development group)

Univariate Logistic regression analysis

Multivariable Logistic regression analysis

Variable
OR (95%CI) P value OR (95%CI) P value
General characteristic
Age 0.93 (0.86—1.02) 0.132 = =
History of SLE 0.93 (0.85—1.01) 0.093 - —
Abortion history
Therapeutic abortion 1.86 (0.56—6.23) 0.315 - -
Spontaneous abortion 0.92 (0.61—1.38) 0.686 — -
Region 1.05 (0.51-2.12) 0.894 - -
Nullipara 1.07 (0.40—2.90) 0.888 = =
Clinical characteristic
Pre-pregnancy hypertension 6.45 (1.60—26.06) 0.004 5.24 (0.74-37.38) 0.072
Unplanned pregnancy 4.33 (1.71-11.00) 0.000 2.84 (1.12—7.22) 0.032
SLE feature
Renal disorder 3.58 (1.76—7.28) 0.002 0.33 (0.09—1.15) 0.068
Mucocutaneous disorder 1.01 (0.49—2.09) 0.975 - =
Hematologic disorder 2.19 (1.02—4.69) 0.032 0.90 (0.32—2.53) 0.145
Neurologic disorder 5.50 (0.89—34.02) 0.067 — -
Arthritis 0.85 (0.36—2.01) 0.712 - —
Laboratory feature
24 h urinary protein
<03g Ref Ref
=>03gand<1.0g 3.34 (1.05-10.68) 0.023 2.10 (0.63—6.95) 0.067
=>10g 14.85 (6.25—-35.31) 0.000 5.89 (2.30—15.06) 0.000
Anti-dsDNA (+) 3.62 (1.07—-12.17) 0.032 2.58 (0.65—10.24) 0.101
Anti-Ro/SSA (+) 1.15 (0.58—2.25) 0.694 = -
Anti-La/SSB (+) 1.18 (0.47-3.01) 0.722 — —
APL (+) 1.84 (0.79—4.31) 0.161 = =
Hypocomplementania-C3 11.43 (5.15-25.33) 0.000 5.46 (2.33—12.97) 0.002
Hypocomplementania-C4 3.80 (1.81-7.98) 0.001 0.56 (0.19—1.60) 0.087

Note: Ref— as a reference.

2020, 40 (7)

2.3 SLE T4k Z 2 Piii a8y Be KURS VAl 22401 e 3. RUHEA RIFLE B, BEfE, PS4t ROC

KM % K 35 Logistic |1 44y Hrak 51 3 e digkodr, 458 (B 1) o r I AUC 2 0.829 (95%CI
57 SLE 4T 4 5 4 i ] #2 %0 . 2% Hosmer-Lemeshow #5  0.744 ~ 0.914, SE=0.043, P=0.007), Z=HHiZTii4e 7 5
Wha, SR EORIZTMER P=0325 ('=4.652, df=4), HRIMIXDE,
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Fig 1 ROC curve of prediction model of SLE pregnancy loss (model development group)

I EF R BRI R, AW 208 o 12 P R
3AfERE A R 5 B IARSETHR, HSr SLE 4EgR %
FNPE PR REGE, &3 Won T Lk 3 AR EH Z % B
FVFH #3570 5 SLE AR 4% 5 0 MU BT 45 4 BE LT 245X
REATTHERL, Bl SLE 4R R ARKEEPF5r = “AETHIAENR™ 7
oy + “fRAbA C37 35y + 240 RERT B

A3 BMERIMARIE OR, [0V 2K B 15 HH R XU 43
Tab 3 Adjusted OR and B coefficient of the prediction model and corresponding risk
score

Score
Variable Adjusted OR B value
Yes No
Unplanned pregnancy 2.84 1.04 1 0
Hypocomplementania-C3 5.46 1.70 2 0
24 h urinary protein
<03g Ref = 0
=>03gand<1.0g 2.10 0.74 1
>10g 5.89 1.77 2

Note: Ref— as a reference.

£ Hosmer-Lemeshow #4 %, &% R 8. /8 % PF 1l & 4
P=0.133 (y'=4.034, df=2), FWHHA RITIILA S,
M5, % ROC ks #r i, H AUC 2% 0.828 (95%CI
0.743 ~ 0.913, SE=0.043, P=0.005), FWHHA RIFH
X573 £, ROC fhkAspR R B KLV AR BUG R o, 4r{E 3
mERSHE (AT, HURED 60.5%, R
J§ 7 93.3%, HERAE A 89.6% ., PHPETIMIME A 53.5%. FA
PEFMITE A 94.9% . BHE(LZAEL A 9.03 Je BAHE(LLZA LE A
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FY R LLPEARAE IR HIR 25 % U B R A fe ST 5 3 iE | 913

0.42), Uk, #7 SLE dEdk R K1y 4 0 ~ 345, Al
) SLE AEIR IR s KUEEEF5r >3 45, W SLE 44k
PEE AN

2.4 SLE LR 20 AU VAR 2 40t 5o ik

bR AR B Al 2 48 B T A T 5 0 5 7 06 T1E 4.
(#4), £ Hosmer-Lemeshow #4 I &5 - &/ iZ UF il &
gt P=0.100 (}*=4.604, df=2), 2 W] {E #5524
LG RS HA RAFAVILA £, 54 ROC #h £k #r i
&, H AUC % 0.838 (95%CI 0.739 ~ 0.937, SE=0.051,
P=0.002), FHIEBAGUEH P IZIFRE RS HEA RIFTIX
Sy, HYIREETESy >3 43I, SLE #E0R 5 2 i Tl o o
FE 90.1% (HUREE A 54.5% ., Fi 5 A 95%. PR R
Bk 45.5% ., FAPEFIIIE A 95%, PRHEMIZREEA 10.9 K BA
PE(ISREE 0.48),

# 4 SLE IEU Z 5 MU PP A 5 G ARRRLLS i 2H v i i
Tab 4 Application of SLE pregnancy loss risk assessment system in model validation
group

Model validation group

Risk P loss/n (%
is (N=131) /n (%) regnancy loss/n (%)
Low risk (score 0—3) 120 (91.6) 6(5.0)
High risk (score>3) 11 (8.4) 5(45.5)

3 ifig

AWFREEI, AEHRIAEGR . (RFMAE C3 124 h RE
(>1g) #& SLE #F4E B faba K25, Wit bk 3 4
fes B PRI 35 i 7. SLE AT 4% 25 4 TS 78 LA R AR 37 JXURS: B f
ZY5, I B R U 7E A 45 S v 3915 4 SLE 22 PRy
e R A T, M 58 M 0 R R B B A T T
i, CABCGEITIRES R, APTREERE R, s AA
TR B R X 5y i, RS VT A R G A8 AMERUAAIE o
BT RAFRITRINER,

AR IR A FF SLE FIi2TT K2 TEKIRET,
KB4y SLE 2 P2 4 8 ol AR 15 R AT I AT iR 25 % 7, 1|
SLE 227 [ (R IE AR 25 2 SRR b A B BRIA S5 IR A 7 Lt
— AR 2 Y, A S E AR T B
7R, SLE 2P itk 5 38 3% ~ 28.5%, AWFRLEE
F 5B SLE P2 A AT HR 5 0 36k 8.4% ~ 11.2%, S5
NAREAR—F, G PRI, ERITER .
WA C3IFN24h JREH (=1g) MHET H A &5 LA
WAF M 5 SLE 4T 4% 5 45, Teh 25 " BF %t % Bl %2 1] SLE
G2 (BIAETHRIAENR ) A& 1% B Dok P8 I SLE %2 7 i 414
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ERHIF R, Zhan % %t v [E 263 ] SLE 2271
TR B, G S PSR B A AR 5 AR T Hoftb 28
Bt 124 . EAMT, BARIEZ LR S 2
A RIERFA T RIAESR , XS 5 TIA TS AU AE I R
ERIFIETFIRE T, Clowse % " BFRE KB, TCiE SLE {fizh
PEAnfar, Z2ep TR ARG R R IR SRR 5 RO, XS
AW RAT Ao 24 h R B AR DI I R _E T Zhhg
W TFBE, BARE S DRl TIRIE Y 55 SLE 4Rk A
RES IR Y, A 5T IR E A B E B S AR
ZJRHIAHSCHRE . ABFIELE LR 25 Logistic [R5 47 v &
B, fEAEURERMEBE D, 24 h JREAOEEW DA .
AT 5 TR, AHEIEH 24 h k& B R 25 R L
03g., 1.0gd#tfrordh, &Rk 24h)gET (=10g)
A& SLE SE4R K S iy 2T fa b K 34

EURT, B4R & I SLE A AT AR 25 J5) 1 £ 1 FH %
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