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2. WNKFLBE _EREZH, mE 610066)

[(HE] BH HHARARZEF X kB R B (GDM) & F R B 4e4k 2 B 5 # 2 K Fm B A
Fik RARBBERIFRZ S 2018 5 1 A £ 2022 F 8 AEEZHEH —ARERZF /& B 54 1453
5] GDM B #6916 R F o, P4 2RI 2R A M (IVF-ET) # 436 ] GDM & F4EAMK A, A4 A A%
Eﬁé@ 1017 #) GDM B # AR, KA B X ARk mam AR T/ hEEN BB R FR

IR R AR I L R % B E logistic M PEASH FH AR BREHG LKA FZ;RELELKRRE Fo )2
% HAE M TN AR, RN 2K H TAEHAE(ROC) ¥ & 2 &8 F @ AR (AUC) 746 &0k 52 & 6 B & & B4
MAER GG s AE, R OIVF-ET 2 GDM 2% X A Fx3% F(OR=1.809,95%CI :1.339~2.442) \F /=
(OR=1.622,95%CI:1.090~2.413) .7/ £ 2 (OR=2.377,95%CI :1. 406 ~4.018) . i & 4% (OR =1. 971,
95%CI:1.211~3.209) Ak AR FIL(OR=2.232,95%CI:1.354~3. 680) ¥ 3 5 & % B % (P <|0.05), =&
AER B FRERE IVFET ﬁué@ﬁ%@}%iﬂ%é\%ﬁfwﬁﬁ KATMME P =" /(1 +
ey Logit(P) =8, X, +8, X, T+ +p,X,., ZEERFE* 2 f‘ & 3B 2 AR &)L 8 BR A TN KRR 4R AT,
AUC# 0.8, K FA Rz kR E6 AUC, %&it W/~ k, ﬁﬁiﬁ'\ B BMEN T IVFET #RRTFEH
A A TRM AL A F GDM & & 3 7 = | F 7 BAK B Ak E LR A e A — 2 69 TN AMAL,
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[ Abstract ]  Objective To explore the adverse pregnancy outcomes of gestational diabetes mellitus
(GDM) patients with different conception methods,and to construct a risk prediction model. Methods A ret-
rospective cohort study was carried out to analyze the clinical data of 1 453 cases of GDM patients who re-
ceived regular prenatal care and delivery in the obstetrics department of the First People’s Hospital of Yunnan
Province from January 2018 to August 2022. A total of 436 patients with GDM who underwent in vitro fertili-
zation-embryo transfer (IVF-ET) were served as the observation group,1 017 GDM patients with natural ges-
tation during the same period were selected as the control group. Chi-square test and z-test were used to com-
pare the basic data, weight change, blood glucose reaching standard rate, maternal and infant pregnancy out-
comes and related complications between the two group. The risk factors causing adverse pregnant outcomes
were analyzed after controlling the confounding variables by adopting multivariate logistic regression. The pre-

diction model was constructed according to the regression coefficient weight of each risk factor. The receiver
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operating characteristic (ROC) curve and the area under the curve (AUC) were used to evaluate the predictive
efficiency of each independent risk factor and combined predictive factors. Results IVF-ET was an independ-
ent risk factor for the first cesarean section (OR=1.809,95%CI :1.339—2. 442) ,preterm birth (OR =1. 622,
95%CI:1. 090 — 2. 413), postpartum hemorrhage (OR =2. 377,95%CI :1. 406 —4. 018) , adherent placenta
(OR=1.971,95%CI :1. 211—3. 209) , low birth weight infant (OR =2. 232,95%CI :1. 354—3. 680) in the pa-
tients with GDM (P <C0. 05). A combined prediction model was established by parity,age,fetus number, ges-
tational weight gain, IVF-ET and scar uterus. The combined prediction probability was P = """ /(1 +
e "y Logit(P)=8,X, +3,X, 4+ +p,X,. The combined prediction efficacy of this study model for pre-
term birth,cesarean section and low birth weight infants was good, AUC was approximately 0. 8, which was
greater than AUC of each independent risk factor. Conclusion The combined model of parity,age,fetus num-

ber,gestational weight gain,IVF-ET and scar uterus has a certain predictive value for the risk of cesarean sec-

tion, preterm birth and low birth weight infant in the patients with GDM.,
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2011 4EFR EIT 3 — A, 2021 4 g itk — 2B A
B B EOR IR E JIF 46 S0 = BUR . IE 10 4k Bl
T EEF BOR M SCE & i 4 B AR FE R IR
PEBETT R . [R] I, JE B CTE 3G 0 08 & 4F 08 48 A 4T
Uk ) BE JR 95 (gestational diabetes mellitus, GDM) §ifi
A K Afi15 GDM [ A E A F T, 8k 4 PR 5 1R
e WL AR IR IT A E . GDM 2 F8 4 Ok B (] & A= i 4
AR S AL OB A 3 3 MM R 1 K F- s A AR
W1 MR 83. 6% . GDM Y & ER UK RN 13.
2% o E B BRRA N 14. 8%, HAM MR DA
ZH (world health organization, WHO) BE AN ZE A F &
B =R, Mt AE R AR BRI RA N
17. 8% ARMAEH R L4 0 16. 5%, A2 K5 IR NG
8 (in vitro fertilization-embryo transfer, IVF-ET) £
Ao H AR T AN A0 B 48 Bl A= 58 00 B A 30T B, 4 3K
E A # it 800 ik BILEA . A BASIFFE K me-
ta SPAT R AR T AR 222 IVE-ET #n 7 A R 4¢
R4 RS . B RiA % GDM K& IVF-ET B fE
FHORS U i 45 Jay 14 532 Wi S A I 38 A WFFE R 52 TVE-
ET ) GDM & A R4 Uk 45 Ry . X & 16 R 3R 17
Z RO B IF TSR fa B 28 K, it — 20 g XL 0 0
B e i AR Ry | L0 A 2 W R A
P T HUAYT
1 BBERE
L1 —ffH

Wtk 2018 4F 1 H % 2022 4F- 8 AEmMAH — A
B B2 g 77 Bk HEAT 77 iR A 0 23 5% 19 GDM B8 35 11 R
GORE LT R AL A LI GDM Sy LRk, T P 41 58
AN R YR 25 Jr) B R 5y 5 0. 15,0, 20,0 BERE
0. 05,8 BWHEN 0. 1, FEA B TS AR 48 BA S W FE A A 1
HHEARK:

in vitro fertilization-embryo transfer; gestational diabetes mellitus; pregnancy outcomes;

PoqoTPig )/ (pr—p)*
D

THEASH BREAC R 1 211 9], B & 14 i 20 V0 B
ARG EAEAR R 1453 B, Hh % IVF-ET 1
GDM ¥ 436 1], /5 WA 5 [ 19 53 868 1) A AR 32 42
fl) GDM HE 1 017 i AR R ] B4
1.2 SINFRfE S H AR

GYABRUE AR R BB SR AT s A
B NIRRT K5 22 24 ~ 28 E = M B 4
— NRERE =K AT 75 g 1K 3 25 85 i 38 5 Coral
glucose tolerance test, OGTT), a5 I Ifil ## (fasting
plasma glucose, FPG)5. 1~ <C7. 0 mmol/L, R ¥ )5
1 h 4% =>10. 0 mmol/L, IlRHE 5 2 h LB 8. 5 ~<<
11. 1 mmol/L AL 3 — s ML 35 2] B3R bk HLAE = Fd
BHE— NRBEBE 6. HEER AR 22 500 PR | 4 Uk
B I g BV A IR O SR AR G L <28
JEVAL 7 I B9 A AR T T R R K A 2 2 S A ORI
.
1.3 Fi&k

XF 2R A AR 2R R IR R A R IR G BMITL R
N RN Y e N N =Rl N E A 1T
254 fiF (polycystic ovarian syndrome, PCOS) Ji S 4§
— RGO HEAT 10 SR s A i R T 4 BB E 2R T L4 10~ 14
JE 2 24~28 Ji 2 28~32 JH (4 32~ 36 JH K 4 i
o A E R AT I 55, X 22 30 4% B B (2 0~ 14 JA L4 0~
28 JH 2P 28~32 JH A 0~32 JH A 32~36 Ji] .22 0~
36 JED (R H B KT IC 5k % 4 24~28 JAl OGTT fH,
2 28~32 Ji (22 32~36 i FPG )& )5 2 h i b (2-
hour postprandial plasma glucose,2 h PG) G # K (=
HREE 9 RRCIA 77 BE 22 ) BB PR 42 13 /9 4 21 GDML |8
B U 300 i AR 0L 45 R AE AR 1T M2 2 h PG B 43 i <<5. 3

N=(Z,\/2pq +2,
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mmol/L 1 6.7 mmol/L) A&7 S Ri#E4T
ISR 5 X B BT R 45 JR) M AH OGO R AE E ATl sk . R
[l Jast 1 BA 370 A 5 3 A 7 L B A R AR IR 4 O
1.4 %itsa®

BE & ] SPSS27. 0 GE T 4k 47 43 B s i BT
BHLL 2t s Hom R AT ¢ K9 s THECRORE LA B sl i )
FeRoR R X K s R JH 2 R logistic 1] J5 45 i
PR R R IR K R BE IR AR = i
FOA R BB YRS, Jmy B2 I R RE 1Y ST A8 B LR L A8
RHLL OR (9500 CT 3Rm s MR8 45 fE B PF 3R 9 [l )91 %
RO S I AR Y L SR ] A2 1 TAERRAE (receiver
operating characteristic, ROC) Hlj €& M fh £k F 1 X
(area under the curve, AUC) WAl £ 7l 37 15 B [ R K
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I 100 D0 A Y g SR A% R L T E O R BORE L A R R
Youden $8%, LA P<<0.05 HZEFAH G FE X,
2 % R
2.1 AmABF AL
PR BB FARIY 2P R TP IR ZE R A BT R
S(P<C0.05) ; MECH AR R A 51\ PCOS 19 205 % KX
S HE R TR IR A (P <20, 05) 5 X IR AR T
B R LSS (P<<0. 05) L 1.
2.2 FEBEZH WA BRI MRS EE LK
P4 H #2224 ~28 J& FPG.JRBES 2 h 1B f
%2 28~32 81 2 h PG G B EFH G L (P<
0.05) , WLELLH i FH g & 25 o e W1 I8 v T X R4l (P <<
0.05), lLZk 2,

*®1 AHBE-RIAMLR

i A MEEL] (n =436) R (=1 017) t/x° P
ER (T Es, %) 33.5144. 30 32,3144, 37 —4.576 <<0. 001
TR (L5 D 37.64+2.43 38.7841.52 9.123 <<0. 001
ZER (T +5 .00 2.1141.30 2.53+1.38 4,764 <<0. 001
PR (s ) 1.2640.53 1.5540. 61 8. 194 <0. 001
2 BMI(z &5, kg/m®) 22,9042, 95 22.9243.28 0.120 0. 905
78 24~28 J& BMI(x +5,kg/m”) 26,2842, 98 26.0143. 20 —1.515 0.130
I3 BMI(z +5.kg/m?) 27.9443. 14 27.6143. 40 —1.776 0.076
e (%) ] 166(38.07) 300(29. 50) 5.526 0.025
XU [ (%6 ] 129(29.59) 14(1.38) 248. 865 <<0. 001
(%) ] 104(23. 85) 491(48.28) 81.479 <<0. 001
JEIR T & [0 (V)] 63(14. 45) 268(26. 35) 28. 804 <0. 001
DERE R (Y] 69(15.83) 160(15.73) 0. 002 1. 000
WEIR I F L [0 (%)) 24(5.50) 61(6.00) 0.731 0.493
ANRZF=G [0 (%) ] 72(16.51) 89(8.75) 17.121 <<0. 001
PCOS[7 (%) ] 32(7.34) 6(0.59) 44, 499 <<0. 001
*x2 HEBRENREREARRERRER

i H WL (n=436) YR (n=1 017) t/X? P
2 24~28 il OGTT

FPG(z &5, mmol/L) 4.9970.58 4.9270.56 —2.110 0. 030

WG 1 h ik (2 £ 5, mmol/L) 9.93+1.53 9.77+1.59 —1.813 0.070

fRAE S 2 h B (z+ s, mmol/L) 8.46+1.67 8.22+1.59 —2.597 0.010
24 28~32 Ji FPG &H#[n (%) ] 368(84. 40) 875(86.04) 0. 000 1. 000
74 28~32 J8 2 h PG &% [n (%) ] 321(73.62) 706(69. 42) 4. 994 0.025
2 32~36 J& FPG & #&[n (%) ] 370(84. 86) 916(90.07) 0.033 0. 856
74 32~36 J& 2 h PG G4 [n(%)] 311(71.33) 740(72.76) 1.587 0.208
i B R n (%) ] 57(13.07) 50(4.92) 29. 765 <<0. 001
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2.3 AAEFFEETREF Y BMI Ttk

IR R 2 B i 2 0~28 R (42 0~
32 JA ¥ (4 32~36 JAIMGE (A2 0~36 JE I E I B
KT X B4 (P<C0.05), L3 3,
2.4 WA IEIR G B BN K G KR I

WEEZ A B U B 7 R B R L AT R T i
FEBEI ™ I I B 0K % L R OBR AR ) RB R | 4T iR
I FF 9 BB 3 38 BURE (intrahepatic cholestasis of preg-
nancy,ICP) LB IE AR A EIL A A XHE H
TR (P<0.05), Wk 4, RHZNZE logistic [1]
I AR IS 0 S IR IR R TR IR
ARG R X8 AR AT R 45 SRy B A OGO e HE— 2
ST IVE-ET 2 &5 R E'E 7™ (OR =1.809,95%
CI:1.339~2.442), % (OR = 1.622,95% CI :
1.090~2. 413), 7= J5 1l (OR = 2.377, 95% CI .
1.406~4, 018) ., fif £ A # (OR = 1. 971, 95% CI .
1.211~3.209) A& A4 JL(OR =2. 232,95 %CI
1. 354~3. 680) [l 37 fi & Rl & (P <C0. 05), HiH L
3 XoF 4 0 245 ) 1A R W I Sk B L BUIG O R A R R
P (OR = 7. 624, 95% CI: 4. 441~ 13.087), =
(OR=27.600,95%CI :16. 472~ 46. 247) , JIfi J& B %
(OR=2.034,95%CI :1.328~3. 115) . 4 I}t 5 1fiL J&
PG (OR =2.102,95%CI :1. 296 ~3. 410) . JJA LK &
(OR=11.394,95%CI :2. 601~49. 916) K 4F & &
JLCOR = 21. 649, 95% CI: 12. 478 ~ 37. 558) . ICP
(OR =4.365,95%CI ;1. 820~10. 465) ) 57 15 & A
E.0ES,
2.5 R RIEIRL B R A RCTR N AL A My

AH I 7 252 745 i 6 AT iR 245 )Ry 1) 52 i 1 — 2B i ROC
Ak, T8 REUE 45 & K Youden #8 5015
R =31, 5 % JE GDM 83 & A 5 R E 77 1 G B
TR 4RI ==35. 5 % 1) GDM 3% 2 & A= 40 IR 1 & i
JEHHR B = fa NBE 3 4E I =385 ¥ 1 GDM R EH R &
A ICP Wy fe A BE HfE B SR o4 X 2 . AR =
30.5 & B GDM J & & 43 i AR 10 2B 1R 8 LY & E A
F(P<<0.05), WIS E =7, 25 kg i GDM 3%
G3URAR H AE VR EE LR XURS: B AEG  [] B B 77 g JRURS: Ao, o5
KRG F O 0 2 X, W36 6. R AR % L 20 1 R 4
L EWCGRECIVE-ET R 1B 8 37 Bk A 1) 45
T, logistic A1 U 3155 U0 AR %

P =" /(14 ™) (2)

Logit(P)=p8,X,+B. X, ++5.X, (3)

I A U0 S TR T AN R ) S AT iR 45 R Y ROC iy
RN 7, K fER R T R B E WL 8,
AT AUC=>0. 7 19 U YR 25 J=) 50 00 28 B 48 4, iF —
BAEBIAL R ROC f4 (B 1), A HF 58 B A T A

FTHREF 2024 5 8 A% 53 4% 15 M

LD O 1| = R S VIRE S N £ I £ S IS T v 2
AUC 25 0.8, ZHRZREA TN ROC ik WK 2,
®3 THEENRBEEETWIEE(x+s,ke)

. Mg PORERAE
i H t P
(n=436) (n=1017)
KA IEONES 58.41+8.16  58.5548.93  0.287 0.774

7 10~14 JEf&E  60.834+8.24 60.76+8.92 —0.146  0.884
2 24~28 JEfKH  67.04+8.39  66.431+8.77 —1.233 0.218
2 28~32 JA{KH  68.79+8.58  68.0948.84 —1.407  0.160

2 32~36 JE{KHE  70.45+8.75  69.5548.99 —1.753  0.080

Iy IR 71.30+8.96  70.52+9.34 —1.473  0.141
2B 0~14 JH 1 E 2.42+3.07 2.21£3.60 —1.092  0.275
Zh 0~28 JHE 8.63+4.08 7.88+3.68 —3.321  0.001

7 28~32 JAME  1.7541.39 1.6641.38 —1.202  0.230
Z0~32 [ E 10. 3844, 45 9.51+3.98 —3.524 <C0.001
ZE 32~36 JEME  1.65+1.19 1.46+1.15 —2.852  0.004
2 0~36 ¥ E 12.0444.79  11.00+4.31 —3.899 <C0.001

Z 4] R B 12.8945.06  11.97£4.52 —3.282  0.001

F4 FHBESBREIRGER/REXFIRELRIA(X)]

5 g P =371 Xt iR 2 ” »
(n=1436) (n=1017)
e 293(67.20)  487(47.89)  45.792 <C0.001
B K EE 237(54.36)  239(23.50) 131.913 <C0.001
= 131(30.05) 91(8.95) 104,941 <C0.001
Jif BB 106(24.31)  200(19.67) 3.963  0.049
GNEN Tk 11(2.52) 15(1.47) 1.907  0.195
e B0 7R O % 78(17.89) 89(8.75) 25.054 <C0.001
R Y1 v i 47(10. 78) 55(5. 41)
- T8 31(7.11) 34(3. 34)
7 e I 37(8.49) 39(3.83) 13.320 <<0.001
7 HE A 1ML 47(10. 78) 82(8. 06) 2.784  0.107
RS 8(1.83) 17(1.67) 0.048  0.827
6 R % 41€9.40) 56(5.51) 7.440  0.008
FFOBR i 2 e DR 78(17.89)  131(12.88) 6.217  0.014
ICP 17(3.90) 20(1.97) 4.593  0.044
E oY/ QU 60(13.76)  125(12.29) 0.594  0.441
FARL £ 13(2.98) 37(3.64) 0.396  0.638
okt b 16(3.67) 19(1.87) 4.213  0.060
Bk ILER 3€0.69) 5(0.49) 0.006  0.703
&L NE 25(5.73) 54(5.31) 0.107  0.801
Ji LW IE 8(1.83) 4€0.39) 6.083  0.009
E XL 20(4.59) 50(4.92) 0.072  0.894
i A iR L 89(20. 41) 41(4.03)  100.524 <<0.001
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x5 HEXERE RIS E R logistic BIASHT

i AR Zp ] S TR

P OR 95%CI P OR 95%CI P OR 95%CI
ER/SIEE <<0.001 1.069 1.035~1. 104 0.210 1.018 0.990~1. 046 <0.001 0.369 0.272~0.500
e <C0.001 1.070  1.038~1.103 0.116  1.022  0.995~1.049 <20.001 0.404  0.306~0.533
Ky 0.273 1.024  0.981~1.069  <C0.001  0.905  0.870~0.940 0.664 0.925  0.650~1.315
Jify B BB 0.145 1.024  0.992~1.057 0.476  0.990  0.963~1.018 0.070 0.775  0.589~1.021
S W 30 VR 1S 9 0.012 1.053  1.012~1.097 0.214 1.022  0.987~1.058 0.011 0.605  0.412~0. 891
725 i 0.680 0.988  0.933~1.046 0.386 1.022  0.973~1.072 0.179 1.340  0.874~2.055
T LS T 0.493 0.947  0.811~1.106 0.108  0.904  0.799~1.022 0.235 1.807  0.680~4.801
6 R % 0.914 1.033  0.952~1.057 0.739  1.008  0.963~1.054 0.554 0.872  0.553~1.373
It A i L 0.023 1.063  1.008~1.121  <C0.001  0.874  0.833~0.917 0.887 0.969  0.627~1.498
1cp 0.017 1.101  1.017~1.191 0.122  0.945  0.879~1.015 0.225 0.620  0.287~1.342
FFOBR i 2 i D8R 0.067 1.034  0.998~1.072 0.279  0.982  0.951~1.014 0.059 0.729  0.525~1.012
. lieid IVF-ET WIR T8

P OR 95%CI P OR 95%CI P OR 95%CI
W E <C0.001 7.624  4.441~13.087 <C0.001 1.809  1.339~2.442
HlE <C0.001 8.296  4.778~14.404 <0.001 1.733  1.293~2.323 <C0.001 39.268 23.905~64.505
L= <<0.001 27.600 16.472~46. 247 0.017 1.622  1.090~2.413 0.274 0.744  0.437~1.264
Jif BB 0.001 2.034 1.328~3.115 0.671 0.934  0.680~1. 281 0.049 0.668  0.448~0.999
B R 11 55 I 0.003 2.102  1.296~3.410 0.052 1.467  0.997~2.158 0.054 0.841 0.623~1.789
77 0.294 0.665 0.311~1.423 0.001 2.377  1.406~4.018 0.001 0.121  0.036~0.406
Ji JL W TE 0.001 11.394 2.601~49.916 0.392 1.971  0.417~9.322 0.495 0.458  0.049~4.311
JiR 2 K 3 0.516 1.260  0.628~2.529 0.006 1.971  1.211~3.209 <C0.001 3.355 1.899~5.930
i A iR L <0.001 21.649 12.478~37.558 0.002 2.232  1.354~3.680 0.112 0.557  0.270~1.146
ICP 0.001 4.365 1.820~10.465 0.942 0.971  0.435~2.165 0.517 0.693  0.228~2.105
FFOBR AR 2 e Vs R 0.783 1.074  0.645~1.791 0.166 1.281  0.903~1.817 0.531 0.865 0.549~1.362

BT 40 300 e T 92 99+ 4T AR 30 R ol K R T
x6 EETESHIRERBXEN ROC HEER
1 A8 k- PR AL AUC 95%CI o R T Youden $§ %k P
AR U E 0.531 0.499~0. 563 0.016 31.5 % 0.07 0. 055
AP U - 4 1R 1 e L 9 9 0.532 0.485~0. 579 0.024 35.5 % 0.07 0.176
AR G AR L 0.563 0.506~0. 621 0.029 30.5 % 0.15 0. 048
AFHE-1CP 0.568 0.470~0. 666 0. 050 38.5 % 0.22 0.157
ZE S AR A R L 0.559 0.502~0. 615 0.029 7.25 kg 0.15 0. 027
ZE S T L 0.532 0.487~0. 577 0.023 7.25 kg 0.11 0. 130
BT A0 30 R L 98 99+ 4T AR U v ol R R R AT
x7 BEMMNENFRMNARGREIRERSN ROCIEHER

[ A8 AUC 95%CI bR Youden #& % p RAEE 5
W E 0.786 0.761~0. 811 0.013 0. 44 <20.001 0.878 0. 600
e 0.816 0.794~0. 837 0.011 0.52 <<0. 001 0. 640 0. 877
L= 0.795 0.758~0. 833 0.019 0.48 <<0. 001 0.545 0.935
i) 87 0.574 0.538~0.610 0.018 0.09 <20.001 0. 853 0. 244
S U 30 s 0 S 0. 660 0.615~0. 705 0.023 0.28 <<0. 001 0. 653 0. 625
775 i 0. 658 0.602~0.714 0.029 0.21 <<0. 001 0. 461 0.752
Jify JL Iy I 0. 744 0.575~0.914 0.087 0.49 0.003 0.583 0. 906
TR R UBCA 0. 656 0. 600~0. 712 0.028 0.27 <<0.001 0. 742 0.532
It A R &L 0. 857 0.822~0. 892 0.018 0.56 <0. 001 0.738 0. 822
Icp 0. 642 0.538~0. 747 0.053 0.35 <<0.001 0.541 0. 809

Ik A 30 g ML TS 5 < S R399 1L PR % T T I
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xS ERREZNEEHRHENE
AR Zu ) B TR iR IVF-ET R T8
pIgE]
B SE B SE B SE B SE B SE B SE
HREE " 0.067  0.017 0.018 0.014 —0.997 0.155  2.0.31 0.276 0.593  0.153
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