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HERY I 43 000 0 G AT AR ZP A D RT3k 723 481, WO L AT R LA (22 137 ALY ) A4 I PR 2k W0 L B S 30 = A A
SEL MR TyHGB A8 BORF 58 X G738 208 3 41, HeA 3 4 2 A I R SR 4 Wk B % A2 GDML I JXURG: o [ 45 5 ] 5 %F
TRLHAH LY, GDM 20 (1 Z2 HE AF- 1%  Pre—BMI Ml RIS 2 1 52 25 I W% (FPG ) H ¥ =R (TG) .75 g OGTT_%5 I Mk (75
g OGTT_FPG) .75 g OGTT_1 h Ifil4 (75 ¢ OGTT_1 h PG) .75 g OGTT_2 h Ifil 4% (75 ¢ OGTT_2 h PG) \TyHGB 8% .
FILHAI 5 F5 R (P E Y < 0.05) 5 A R T B3 i (GWG) /NF X BRZH (P<0.05) o AR4E TyHGB $5 8% =40 vr
BB IE X4 43 1 3 2005 & R, Z2 4RI P2 YK . Pre~BMI . FPG . TC .TG .HDL-C .LDC-L.Ur.75 g OGTT_FPG .75 g
OGTT_1 h PG %% 75 g OGTT_2 h PG .GWG #i A= )L AE R BT it .GDM .GH | E KL & 2E 2 K H 7= 2246 R TyHGB
BB ] LA 22 S 1A G2 (P < 0.05) o HE— A5 PERG 36 20 M 22 0, BE TyHGB $8 8 A 84 , 4F 8% 77
YR . Pre-BMI.FPG . TC.TG.LDL-C.75 g OGTT_FPG .75 g OGTT_1 h PG 2 75 g OGTT_2 h PG 7K #i A= Lt AE 1R
it .GDM .GH .E RJLE AR KT E = RH 2 LI, ZHE Logistic MIFRIAL L I, TyHGB #8505 GDM & A= X
S Z R BIFFAE A ST AE AR DG . % TyHGB #8885 GDM #EA 7 BR il 14 57 7 2% (RCS) I R L&, 45 3R 0 /m W Z RIAEAE
LAEFNE - R (P = 0.597) o TEIRF-HH TyHGB F5EUHIN GDM ) FHE R 6.449, thZE R IR FL(AUC) N 0.644
(95%CI:0.597~0.691) , A 4 0.480, 4557 B4 0.779, B IEZAAF Y  Pre—BMI M IR K 50 .GDM HJ , 4L iR
R TyHGB 45 50H0 GDM 9 AUC 4 0.672(95%C1:0.626~0.718) . [ 4518 ] 1% 5391 TyHGB #5502 GDM & 4= XU
HIAk ST FE R 2, HARAE T -0 D& & o TyHGB F8 50 nT ARl GDM 5 6 22 43 1y F 10 0 A e s 0 T L, L HG %
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(TyHGB) and gestational diabetes mellitus (GDM). [Methods] This single—center retrospective cohort study was
conducted. A total of 723 singleton pregnant women who received prenatal care and delivered at Lingnan Hospital, the
Third Affiliated Hospital of Sun Yat-sen University, from May 2024 to July 2024 were enrolled. Clinical baseline data and
laboratory test results in the first trimester (before 13*° weeks of gestation) were collected. Based on the tertiles of the
TyHGB index were equally divided into 3 groups. Clinical baseline data, and GDM risk were compared among the three
groups. [ Results] Compared with the control group, the GDM group had older maternal age, higher Pre—pregnancy BMI,
FPG, TG, and higher values of 75 g OGTT fasting plasma glucose, 1 h plasma glucose, and 2 h plasma glucose. The
early—pregnancy TyHGB index, andincidence of macrosomiawere all higher in the GDM group than in the control group (
all P<0.05), whereas gestational weight gain (GWG) was lower than that of the control group (P<0.05). The individuals
were divided into three groups according to the tertiles of the TyHGB index. Significantly differences were identified among
TyHGB index tertiles in maternal age, parity, Pre-BMI, FPG, TC, TG, HDL-C, LDLL-C, Ur, 75 g OGTT fasting
plasma glucose, 1 h plasma glucose, 2 h plasma glucose, GWG, neonatal birth weight, GDM, GH, macrosomia
incidence, and cesarean section rate (all P<0.05). Further trend test analysis found that matenal age, parity, Pre-BMI,
FPG, TC, TG, LDL-C, 75 g OGTT_FPG, 75 g OGTT_1 h PG and 75 g OGTT_2 h PG level, neonatal birth weight,
GDM, GH, incidence of macrosomia and cesarean section rate all showed an upward trend. The multivariate Logistic
regression models revealed that there was an independent positive correlation between TyHGB index and the risk of GDM.
Curve fitting by restricted cubic splines (RCS) were used to assess linearity between TYHGB and GDM, and there was a

linear dose—response relationship between TyHGB and GDM (P =0.597). The threshold value for early pregnancy

TyHGB index to predict GDM was 6.449 , with an area under the curve (AUC) of 0.644 (95% CI: 0.597-0.691) ,
sensitivity of 0.480 , and specificity of 0.779. After adjusting for maternal age, Pre—=BMI, family history of diabetes, and
history of GDM, the AUC for the early pregnancy TyHGB index to predict GDM was 0.672 (95% CI: 0.626—0.718).
[ Conclusion] The early—pregnancy TyHGB index is independently associated with GDM risk , and exhibits a linear dose—
response relationship with GDM. It may serve as an early screening and monitoring tool for pregnant women at high risk of
GDM. However, its predictive value for GDM requires further validation.
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U Oz 1] B IR 5 (gestational diabetes mellitus,
GDM ) J& & Ui A & UL 1) 3 & 0 , 2 Wi 4 42 BRECA T
VR TRk, BEE A B AR IR LRI R
R 2 A LA B3, GDM (1) & 9 8 A 4 Bk
Bl N RFE BT HATC 5 14% , 38R %75 A UL i
HRAIL T AR BF5ER W], GDM I 1AL
B AT B ORJL R RO T A RE X
B, HL e 11 AR 2 7RUBE R 95 (type 2 diabetes mellitus,
T2DM) Cx Il 8 95 g B A QI 238 Ak 18y DXL 2 T
s O A X TR AR R T P e R R B A G
JUARASE, FERAE Ji F SEE JhE B AR it 2 5 1) XU A
o, Uk, S-4% GDM & fE R 0 A 9 A
Wb 5, X PR B L P A e L BELIBT A 35 5 i) AR B
e B KHE . GDM R4 S WIEME (26 4T
B LR IR R R E IR SRS Z MR A O R R

&P ( insulin resistance, TR) & HAZ 00 B AR HHLEL
il o m B R ORI RE E F Ol B Je il 5
(hyperinsulinemic—euglycaemic clamp, HIEC) /& Pf
i TR (4 A hm e, (B PRIRE IS 28 T AR g ik LA DR
7wl =S - 2 (triglyceride and glucose,
TyG)F5XUE N IR BB KR &Y, o) (8 22 5% H R 5
JE R e S B ARk, S A — R R T =
it — 5 NG 2 P I [ i — A g W — R o i 4 AR
(triglyceride high—density cholesterol-glucose body
index, TyHGB) ({3 A= Wybr Syt € g T
T GDM 4 & A KBS, TyHGB $8 50U 7E TyG
PR LA b — 2D 255 T e B AR 2 1 A [
(high—density lipoprotein cholesterol, HDL-C) 7K -
142 | AR i 48 B (pre—pregnancy body mass
index, Pre=BMI) , fii HDL~-C /K- T [ K 2 i B i
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SR 2 T B TR 2N A B XURS: R R LG
TyHGB 1/ BB % B 47 M 43 5] TR, DA 1y ¢ 1Y % 20
GDM, i HoAZ R br . R0, BTG T TyHGB 45
5 GDM KA KBS Z [ 0 ¢ R b, BT
Ut , AS B 5% 38 2o 1] B A3 AT, B A R T AT iR
TyHGB F8 £ 5 GDM & 4= KU Z 8] 1 56 &, DAk H:
X GDM & A= AU Ay T 4 6, DL - $8 a7 B A 2% HL
S B H AL A AR S, o GDM R+
TSI 5 R B S 1

1 #MHE57*

L1 SRZITEARTEK

AT Ry B [P AT 5 o IF SR X 4
2024 4F 5 ] 2 2024 48 7 HAE P LR 2B s 5 =
= B U Fi = Bt 7 R R O 3T 7 A A 2 0 U
B NIG AR IH o AN ABRIE : 2 T4 18~45 % |
OrUZE R 228 JA BRI 7 o HERR R v L 2 LD (24
13+ Ja] AiF ) Ik 2 2 B s it i 0Bl 2 24~28 4]
75 ¢ 1 iz 7 %5 A il & 56 (oral glucose tolerance
test, OGTT) Bdfa il 2 4 5 22 i R 1 BUA PR
2 TR PR s B2 5 22300 IR W B i 2R S 5 i B AR
W25 5 5 T8 s I XU S e e ™
P87 i 1L 389 B A P 2 I AR M e o AR
i A K AR bR e, LA AWTTERS R 723 ). AHIT
FE R N BHERIEE  F5E 5 58 Cad A b LR 2 B I o4
BN/ (e E AR AR (e R L N VY o
112024-303-01 ], AFFE 0 X O F M R E .
1.2 #MRFZE
121 s RFA AR =4 Al i A by B
Bt HL 0 D015 B R G0 IR IF SN R AR B s
ZAFTAR BT CE YO R [0]32) (A7 O AT s (£
5 GDM 52 ) 0% s (AL 45 A0 SR Bl RE SR IR B2 )
AU AEYRNE O (4 52 207 20 2R i 4 4
ORI ZAE I35 T7 30 W 28 J R A LR AR A
i SR BT AR )L Apgar PP A TSN A5 ) .
122 EEZMFEMBARAMN TR FTAEPRINER
PIFE 2 13+ R 25 18 8 h 5 A 25 I 1B (fasting
plasma glucose, FPG) . H i — [ (triglyceride, TG) .
S H [ % (total cholesterol, TC) | 5 % B Jig & (1 IH
[& fi5 (high—density lipoprotein cholesterol, HDL-C) .
1% % B2 I 25 11 1E [5] B (low—density lipoprotein cho-
lesterol, LDL-C) %4845, HITEA224~28 AT 75 ¢

OGTT(fTOGTT R 25 8 h, X4 H K 75 ¢ JC/K i %
BB T 300 mLK 3T 5 min AR SESE ) .
AR 2 W AL B2, TC TG R B , HDL-
C.LDL-C R JH H 43 , s AL 0 A 8l A7 #r
1% (Hitachi 7600, H 4% H 37)
1.23 HWiArfE Aol E IR KK (gestation-
al diabetes mellitus, GDM) | 4T % 8 & Ifil & (gesta-
tional hypertension, GH) X F i fif #] (preeclampsi,
PE) | Jii B B 1% (premature rupture of membranes,
PROM) . 7= J& i MM (postpartum hemorrhage, PPH) |
7= (preterm birth, PB) i 3 4= & 5 & JL (low
birth weight, LBW) \E. X JL B A JLE B KR ILE
WAET Y12 Wik 225 AR TR AR 10 JR
ClAP=RE2 ) B o 2257 1A 5 48 £ (pre—preg-
nancy body mass index, Pre—BMI) : 2% | {& it &
(kg)/ B = 9F- 7 (m?) o AR 4 24~28 J8 75 ¢ OGTT
S5 TSR 53R GDM 2 KX B2 . TyHGB
8 E=TG/HDL-C + 0.7XFBG (mmol/L) + 0.1xpre—
BMI (kg/m*) ", H: ¥, TG il HDL-C f 843 ¥
mmol/L, Pre—=BMI [ *f. {5/ A kg/m’. #2 4§ TyHGB 45
B = o7 BOBE O B A TyHGB 48 8053 51 4
5.86 F16.35) , ¥ WF 0% 42 734 43 1 3 44 (Q1, Q2,
Q3)", K TYHGB $5 5003 A Dy i At K oy 7%
AT
1.3 HitERZE

K R GeH 5 (MUAR 4.2.2) %F BT 508l 3647
REPEMGETT 7M. AT s Rl A9 1 A2 T
i Kolmogorov—Smirnov (K=S) ¥ % ¥FAl , 45 & 1IE &
AT R BOR LA (2 £ s) 3o, IR FL R I ST
FEAS K B B 3R 5 2270 T (ANOVA ) 5 R IEZS
AT GERE L AL B (DY o S B R) BE) [M (P, Pg) 155
7, ZHA] L R Mann-Whitney UK 6 8% Kruskal—
Wallis HEG %0 . 732728 5 UG (A 53 ) [n (%) ]
FoR , ALIE] LR ) 7 A 56 51 Fisher B UIHE 32
L IA) S o3 B R HT B R 3R O 22 20 B R i e
5. RHZ K Logistic [FIH 43T 40 Ik 3 TYyHGB
TRECS GDM & Az KU 22 8] Y SC IR i ok IR i 4
37T REZ& (restricted cubic splines, RCS) A& M4,
S B G IR TYHGB 5 %05 GDM & A8 KUK 2 1]
B30 - R W O B o SR 32 A A R AR i 2k
(receiver operating characteristic, ROC) 737 & §iz
W TYHGB #5 Bxk GDM A B A 8 o XU A
5, Pl P<0.05 25 e 18 o
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A 5T I B BT G A A 1 9 BRSO 22 41
820 141] , HERR 28 LA (42 13+ J iy ) e ik 2 i A i
I A8 BOHE 5 2% 24~28 JE 75 o 11 1R 8 2 0 T i 56
(oral glucose tolerance test, OGTT) % & Bkt 2k & 45
1] 5 18 M v U RO SR B PR ™ Ao il
LA 0 B At P 23 AR s 5 (52 481, Bt
LIRATFTEXTR 723 4] o 179 51(24.8% ) 12 W
4 GDM, #1:25 GDM 41 5 HoAx 544 611 4E GDM 22 1A 4
XS o 723 A I R S AR R O (31,1 + 4.0)
B WA P ] 53.5% (387/723) , Pre-BMI
(21.2 + 3.0 kg/m*, TyHGB 4850 4ME 1 6.2 + 0.7
22 WIREAMEIRRIRA S RAZ AR LFFIELLE

XS IRLALAR LE , GDM AL 22 I 4%\ Pre~BMI |
W PRI % L FPG TG .75 g OGTT_=5 IS IfA (75 g
OGTT_fasting plasma glucose, 75 ¢ OGTT_FPG) .75
¢ OGTT_1 hIfiiL# (75 ¢ OGTT 1 h plasma glucose, 75
¢ OGTT_1 h PG) .75 g OGTT_2 h Ifil ## (75 g OGTT 2
h plasma glucose, 75 g OGTT_2 h PG) . TyHGB $§ %k
FE KI5 i T B (PB4 << 0.05) 5 1T 7210
PR J5T B G (gestational weight gain, GWG) /N F X
M 2H (P<<0.05) ; 3 2H [a] 5 I8 [# i (total cholesterol ,
TC) . HDL-C . Ik % Ji Ji§ & 1 IH [ B (low—density
lipoprotein cholesterol, LDL-C) 7K ¥ 5 4§ 4 &5 1L
JE (gestational hypertension, GH) . A | Jif3 R -
R = TRV s RN i I o T W 5 A o I
AP B B LA AR A A R L R R A L&
B 22 S Jege i s (P >0.05) .
23 AEHBZHR-SEEEEARERE-E5
PE-R R 2 S H 4 BT R X R M B LR M AS 7K
FLEE

HRAKE TyHGB $8 80— 7 BRI 5T R 93 A
3 AR KRB, PR IR Pre=BMIL FPG
TC.TG.HDL-C.LDC-L.Ur.75 g OGTT_FPG.75 g
OGTT_1 h PG } 75 ¢ OGTT_2 h PG.GWG i/ JL
HAE R BT . GDM  GH | EL R L & A 6 K 8 7
TEAN[F] TyHGB #5 8U4 [8] LB 22 S A e it 8
(PHY)<0.05) . HE— s rEas 5 i & 2, B8
TyHGB $5 £ 3 i , B TyHGB 5 £ 34, 47 % |
7% K . Pre-BMI, FPG, TC, TG, LDL-C. 75 ¢
OGTT_FPG.75 g OGTT_1 h PG } 75 ¢ OGTT_2 h
PG K SR A= LI AR B \GDM L GH . E R LA A=
B RHE PRI B T (F e =22.02, P<

0.001; F 1y =19.21, P<0.001; F 1. 1 =558.64, P<
0.001; Fppme=214.11, P<0.001; F,,=13.08, P<
0.001; F 13,,=340.68, P<<0.001; F ., =42.87, P<
0.001; F 1, =22.48, P<<0.001; F 15015, 001 rre=128.54,
P<0.001; F s, 00m 1006=56.77, P<0.0015 F s oerr
2 =40.94, P<<0.0013 F gy g™
20.53,P<0.001; ¥ pyoou=29.15, P<
0.001;  Xupe=6.61, P=0.037;
X e =626, P=0.044; Xy =
16.78,P<0.001) ; 1fif HDL~C 7K A%
GWG M 2 T [ 8 (F =
96.40, P<0.0015 F 53,0,,.=28.94, P< xpendi table
0.001) ; WLRfF
24 Hh=E-SZEREEQEEE-TEE-&
FREIRE S EIRHAVER K Z B X R
24.1 % W& Logistic @AM 2R WRAEIHIKS
0 KRR 5 SCik [ ot , FRATT R FH Z2 I & Logistic [7115
43 Hr TYHGB #8505 GDM & A= KUK 22 18] il 56 &
DL TyHGB $8 80/E 0 B 78 &, L GDM Ay Hl A2 5,
P ZEHAERS P2 UK Pre—BMI.TC . LDL-C {E 18 2%
PRI, F AR | 235 2 W 7 AR 12 SR ARE A AT ] P
S P OU T, TyHGB $5 50 AE 3 m 1 A~ 57, &
GDM 4 JXUBS: 3 Jin 1.16 £% (OR=2.16, 95%CI: 1.69~
2.77,P<0.001) ; B A 2. FERL IE T 22 IHAF I 7=k,
WEAE GDM 5 W s 5t s e 52 28 7 SR oL F
TyHGB $& £ 535 in 1~ B 457, & A GDM B AU 3
Jim 1.05 4% (OR=2.05, 95%Cl: 1.59~2.65, P<0.001) ;
PEAY 3. FEREAL 2 (3L AE b, FF— 2B IE T TC &
LDL-C, TyHGB f8 B4 1 A~ 5457, &4 GDM 1Y
XU 5491 1.00 £ (OR=2.00, 95%CI : 1.54~2.60, P<
0.001) ; B AL 4, FEAR A 3 Bl b, E— B4 IE T
Pre—BMI, 45 % 7R, TyHGB 48 805534 1 /4> 2437
KA GDM Y XU 4 1 64% (OR=1.64,95%CI:1.15~
2.33,P=0.006) . WM, FATLL TYHGB 45 5 — 4311
BUE ¥ TyHGB A8 E0F R 7 A8 i gy AR 30
TEFTA R 6 TyHGB 38 50 34 0, GDM il & 4
KRS A ka3 BARL 4 b 22 RIS TR
(P 4y >0.05; % 1-2)

B, AL £ 2 Logistic [0 (#5571 4)
T ) Pre—BMI 5 TyHGB 8 U2 15 17 78 31 28t )
A, AR A I 2 W ik A F (variance inflation
factor, VIF)JEAT T2, 455 W, TyHGB
F5 505 Pre-BMI (1) VIF {E "} 1.978 , Ik T4 50 B {H
(VIF<5) , $7R 35 Z (8] JC i 25 e 2 1 R @, AN 52
M [m] 5 22 B A M o
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Table 1 Relationship between TyHGB index and GDM risk in different models
Model 1 Model 2 Model 3 Model 4
Variable Crude OR Adjusted OR Adjusted OR Adjusted OR
(95% CI) (95% CI) (95% CI) (95% CI)

TyHGB 2.16 (1.69, 2.77) <0.001 2.05 (1.59, 2.65) <0.001 2.00 (1.54, 2.60) <0.001 1.64 (1.15,2.33) 0.006
TyHGB (tertile)
Q1 1(Ref) 1(Ref) 1(Ref) 1(Ref)
Q2 1.18 (0.74, 1.86)  0.483 1.15(0.72, 1.83)  0.558 1.11(0.69, 1.78) 0.661 0.90 (0.55, 1.48) 0.681
Q3 2.77 (1.82, 4.24) <0.001 2.49 (1.61, 3.85) <0.001 2.34(1.49, 3.68) <0.001 1.38(0.77, 2.46) 0.278
Pfortrend 1.71 (1.38, 2.13) <0.001 1.62(1.29,2.02) <0.001 1.57 (1.25, 1.98) <0.001 1.18 (0.88, 1.59) 0.261

Model 1: no covariates were adjusted; Model 2: Adjusted for Age + Parity + History of GDM + Mode of conception + Family history of diabe-
tes; Model 3: Adjusted for Age + Parity + History of GDM + Mode of conception + Family history of diabetes + TC + LDL-C; Model 4: Adjusted
for Age + Parity + History of GDM + Mode of conception + Family history of diabetes + TC + LDL-C + Pre=BMI; OR: odds ratios; Cl: confidence

interval; Ref: Reference; TyHGB: triglyceride high—density cholesterol-glucose body index; GDM: gestational diabetes mellitus.

x2 HEGPHEZE-SEEREOEERER-SHRE-FRERNSHIREBERFEZ BHXR
Table 2 Relationship between TYHGB index and GDM risk in model four

Variable b S, Wald x* P OR OR 95%CI
Constant -8.159 1.260 41.917 0.000 - -

Age 0.078 0.026 8.675 0.003 1.081 (1.026, 1.138)
Pre-BMI 0.064 0.040 2.568 0.109 1.067 (0.986, 1.154)
Parity -0.064 0.144 0.195 0.659 0.938 (0.707, 1.245)
History of GDM 0.566 0.570 0.987 0.321 1.761 (0.577, 5.376)
Mode of conception -0.029 0.447 0.004 0.947 0.971 (0.404, 2.331)
Family history of di-

betes 0.697 0.300 5.419 0.020 2.009 (1.117, 3.613)
TC -0.003 0.006 0.243 0.622 0.997 (0.986, 1.009)
LDL~C 0.006 0.008 0.571 0.450 1.006 (0.991, 1.021)
TyHGB 0.501 0.182 7.600 0.006 1.651 (1.156, 2.357)
TyHGB (tertile)

Q1 - - - - 1(Ref) =

Q2 -0.047 0.253 0.034 0.854 0.954 (0.582, 1.566)
Q3 0.361 0.298 1.466 0.226 1.435 (0.800, 2.573)
P for trend - - - 0.261 1.180 (0.880, 1.590)

Model 4: Adjusted for Age + Parity + History of GDM + Mode of conception + Family history of diabetes + TC + LDL-C + Pre-BMI ; TyHGB:

triglyceride high—density cholesterol-glucose body index; OR:odds ratios; CI: confidence interval; Ref:reference.

242 T|AHHER  MHN, FATH K ES
1% Pre—=BMI K¢ 7= YR A Ky 43 )22 722 1 it 47 S0 20 53 A
TR TyHGB #5385 GDM & A= KUK 76 A [R) R AE A
e oGy — 2. SRR, IR TE IR 24 A

Z % TyHGB #8505 GDM & £E XU 1Y 6 156 I T 5%
Ml ( P for interaction ¥ >0.05;K11).

243 HHEZB-HEEREORLEE-F 8 HE-
PR 18 25 SR AR SRR R R e 14) 64 7] 2

Tg‘_
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47 %

& o RCSHLA MZReas T 4k TyHGB 48 %%
5 GDM A W 2 [ 5 & . AT RCS LA
M2k, 20T 4 Uk 3 TYHGB #5405 GDM & A= XU

Subgroup Total Event(%)  OR (95%CI)
Overall
Crude 723 179 (24.8) 2.16 (1.69~2.77)
Adjust 1.64 (1.15~2.33)
Age(years)

<35 583 131(22.5)  1.35(0.89~2.05)

=35 140 48(343) 3.53 (1.48~8.40)
Pre-BMI(kg/m’)

<24 606 126 (20.8)  1.39 (0.90~2.15)
=24 117 53(45.3) 2.24 (1.01~4.96)
Primipara

Yes 387 89 (23.0) 1.32(0.79~2.21)

No 336 90 (26.8) 2.08 (1.25~3.48)

Z IR F - S e 2 L 45 S R IERCIE T A TR
Z2H £ J5 , TyHGB 8405 GDM & A= XU 22 [0 477
e PEF - e &R (PARMER K >0.05; %1 2) .

P for interaction

i

—@— 0.066

— 0.361

—— 0.671

1.0 2.0 4.0 8.0
OR (95%CI)

Pre=BMI: pre—pregnancy body mass index; OR:odds ratios; CI: confidence interval.
1 HiB=ZE-SZEREOEEE-SFE-FRERENS EIRPERR R £ X7 & LA P B8 2R E
Fig.1 The forest plot for effect size of TyHGB on GDM in prespecified subgroups

10.0 P for overall: 0.04
P for non-linearity: 0.597 /
5.0 //'
e
oz
S

s 2.0 | //
=) S
O P
b -
S 1.0 1 i
5]
g
3 05

0.2

0.1

5 6 7 8 9
TyHGB

TyHGB: wiglyceride high-density cholesterol-glucose body
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Table3 The AUC, best threshold, sensitivity and specificity of TyHGB in identifying GDM

Variable AUC 95% CI Best threshold Specificity Sensitivity Youden index
TyHGB 0.644 (0.597, 0.691) 0.779 0.480 0.259
Adjusted 0.672 (0.626, 0.718) 0.711 0.559 0.270

AUC: area under the curve; CI: confidence interval; TyHGB: triglyceride high—density cholesterol-glucose body index; GDM: gestational

diabetes mellitus.

Statistical comparison

1.0 4

0.8
2 0.6
Z
[ 0.4

0.2 - — TyHGB (AUC= 0.644)

— Adjusted Model (AUC=0.672)
Ref
0.0
0.0 0.2 0.4 0.6 0.8 1.0

1-Specificity
TyHGB: triglyceride high—-density cholesterol—glucose body
index; ROC: receiver operating characteristic; AUC: area under the
curve; Ref: reference.
3 EREH TyHGB 53 GDM ) ROC R £k
Fig. 3 ROC curves for TyHGB to predict the risk of
GDM in all participants

UL

2 0.6
z
=]
2
a
]
(3] -
2 0.4
2
)
o
- - Ideal
0.2 Apsarent

— Bias-oseled

0.2 0.4 0.6 0.8
B= 500 repetitions, boot Predicted probability

E4 RAEMZE

Fig. 4 Calibration curve of the nomogram

1.0 7
— Prediction nomogram
All

0.8 \ ~ None
s
S 0.6
°
b5
=
T 04
B
b=l
]
=]
§ 0.2
N

0.0 - ——

0.0 0.2 0.4 0.6 0.8 1.0
High risk threshold
1:100 1:4 2:3 3:2 4:1 100:1

Cost: Benefit ratio

BE5 RESHTHLZ

Fig. 5 Calibration curve of the nomogram
3t

A 38 2o 18] B 43 A 723 15 5k AT Uk 2 1
I R EE , PR T 4R IR R TYHGB #6445 GDM
S M RV A P o S5 5 B, GDM 41 4 Uk 18
TyHGB 48 0 T X B4, AL IE 2R I AR 8% 7 IR Pre—
BMI.TC .LDL-C  FEF: GDM % 5 B IR 5% st K
Z 0 REEWTERIRA N R G, 8 2 ) 2 8300
A %M (OR=1.64, 95%CI: 1.15~2.33, P=0.006) , 4T
PR3 TyHGB 5 50U GDM [ 7l 37 f B I 2 5 i 8
A IHT IR, AR - SO R 5 A
A3 M 8 782 I AE AN [R R E B b LA — 3k .

iz B 2010 4F [ bR % R 6 5 4 Uk BF 58 4
(International Association of Diabetes and Pregnancy
Study Groups, IADPSG) ] GDM fi £ F11i2 Wi bs #E
GDM 2 EK R R 29 17% , 1AL £ F H 24 10%, 1
R EZR L 25% . T ANHFRIER 25 (L



706 HlR AR 2 (R A2 ) 5 47%

WS- 2 2 B AR IS R B Pre—BMI 25 ), A [A] HiL X 1)
GDM B BAFAE B3 22 5% . A58 1 GDM £
N 24.8% (179/723) , 5 7 1w I Hb [X $i 36 45
#ﬁ[lﬂo

WE LA 5% 2 B, w5 H 9 = g 22 A0 A8 EAE Ak 2y
J& GDM [ 7 FE B PR R, HDL—-C /K-35 J& T 5
M2 GDM PR I ZR L SR I 26 o — A= P24
PRI B AT BR , Z R0 A Y b s M i R G e vl
DL IR T A T PR AL L T Il =R - 2 R e A
(TyG) ©& 8 ) 1z FH T vF Ak B & 28 41K o B 150 U
GDM'"7 SR, TyG 8 % 35 22 S Wk H i =R
) A IR S BB RR AR I S BAR I, 2 W T
HDL-C /K *F & Pre-BMI % 5 GDM #H 5 () 5 4
#. TyHGBIEHUE—FI7E TyG 540 (TG .FBG) JL At
b LR AR EY B A TRED
HDL-C 7Kl Pre-BMI, f i (9% 2 Z R £ T H
B8R 5 FRHCHUAR DR I U e ) Jy e
HHTET ¥ HDL-C 44 A TG/HDL-C HR % H R
BRI T IEA F (TC) AR (HDL-C) I§
J R 4 22 8] f4 SF- A, B9k 0E B LUAT A Bl — A~ 250
55 EAPU AR B HIEES A T B
A HE JHE 0] 22 4 A Pre—BMI K fif DR IE BEFE GDM i 2
Az 32 T ) SC B AR ] 5 38 2B HDL—C 7K SF- #l Pre—
BMI 5 TG #1735 i 1B 7K F-AH 45 A, TyHGB $8 $407]
DL B e 3R 2 1> 2800, 5e 08 I AL A4 B g A 25
L R W5 L0 2L D BE A B A8 PR S i P [R) 500

Song ZE 5T ELIESE TyHGB 48 505 i ik 7
IR ZARPUA G . ARWFE I —E S TYHGB 35
o GDM (0l 57 75 B 2R, B TE TR 4% R 3R e DRk
115 . % (OR=1.64,95%CI: 1.15~2.33, P=0.006) , H.
FETELNEF B~ T KRR (P g >0.05) , 5 Xu 5§
TR L R —8" . LI IEFE  Pre—BMI K 7= I A
R4 IE AR R WAL AT R, R TR TR 2R N &
X TyHGB 48 %05 GDM & A= AU #4 5 Bk I TC 52 1
(P for interaction ¥4 =>0.05) , IEL 45 R0 58, Z Ak
AT B F 5638 GDM (4 i B5 5 0 , A k4 2 GDM Tt
AR A T B ) 0 R, ELAT R A I R AL

AN, WS B ROC £ 23 B PEA 4 ik
R TyHGB $8 5ULE (E 3R 10~13"J8 1 GDM 4 fig
J1. BFSR4AE R R, GDM 22 {0 4 ik L3 TyHGB 45
B T B AT R R TyHGB F5
GDM ) B A 1 B M 6.449,95%C1: 0.597~0.691,
RALEE N 0.480, 85 7 M 0779, A4 AZIAAE Y |
Pre—BMI ;=K .GDM 52 BEIRIE FK S 224055

TC & LDL-C J5 , B {5 5.949, AUC 4 0.672,
95%Cl: 0.626~0.718, R & & 0.559, F§ 5 & N
0.711, F GDM 1% §& /1 A 4 i 53 TyHGB 45 80
— R A T, 5 Xu 25 HRAE ) TyHGB 15 515
I GDM [ AUC i 0.859 fF7E 25 57 , W e SRR A &
K 5 AN FAT o J3 41, Bootsrap PN 46 E i 715
BRI DA AU A1, (HAS I J5 AUC A Ry 0,642, 12
NHXRE AR, B, TyHGB 5 £t 14 558
B AE R AT R GDM % Az XU 0 25 A9 4 B 46 A
AN T AE 2 TPl KFEAR S T B8 TIE 1% 46 201
TP RE , IR F G R 28 R e WA A
Il RANE

S H AT E T GDM 4 %2 9 J5 A 1 AS 5¢ 4= B
B AR G R P o i B R 1 R B A K & GDM
() v KU A, SR, I 53 5 5 GDM =2 [B] 119
K RAAEAE AL 2 Z 2 il R A7 A6 A B
Fh 2 AR RIS T B BT AR SR A
I ) 0 7K an SRR 2o B, W T g 23175 &
AR I &, 91 41 GDM., GDM 5 3 3 77 76 4
JE AR S 5 12, Pre—BMIAE A 5% i 4 Uk L 4 b g
R R ZR , TEdFTELEZRNS S
GDM fiy e A= 28

TyHGB #8485 GDM & A= KUK 2 (8] Y ML ] 7E
W R B AR IR M R E RN B R AR
B G, S E PSS GDM (1R O B A 3 3L A
TyHGB #6834 T TG K Pre-BMI 45 25 2., 1J
AT Y S e A AR S . R IR EEE DT
U R TG /K- Tt 25 F HDL-C /K - AR 7] R 23
VR NERETE , TG AP T 22 i AR B 40 N
Ui 3 B TR ()RR 3R, ek ()0 5 g 7 P e 1 A T
i I 2 v 368 Ao 38 i 5 B T R A2 AR O I ) At L
s O AT g L EZY L7191 25 AN D 1Y DIV @2 RN
B0 W, DT S50 5 B 4 L A5 0 AR 12 2R 0
ZAR . AN, HDL-C 3l i 2 5 f [a) M [ B 4 iz
R HHU R B, X IR A8 1 & 45 O B P A
LR AR D) 35 25 2 1 L 3] e 38 R e 9 R
Z, BEARHT 5 AbT SE A s, o — 20 80 B dilife
P05 F0 e AR S PR B A i T e
B =2 [ ) 0L i) 6 2R 1T R 2 1E— 25 il g o A
ZEHL, ST — M BT GDM & R (55 BTG BR
TyHGB #§ #08 1K TG F1 HDL-C /K -4 3 —4>
Fbe, SR T B SRR W i R PEAL . BRI, RE
J N T N R R KPS GDM R B A
ZHiIERERES T IR I LA RE Sy I —SE R S 3R



55 434 EHFH A YR b = % BN R A A - A B R B S A IR R R R C R 707

I8 0 4R K, Qg SR B B (tumor necrosis
factor, TNF—a) . [/} % 6 (interleukin 6, T1.-6) %,
X FLAT A 58 R0 %) 240 1 DR 1 AN AN S I JRa
xﬁ TEHEA ML 3 RE VS A 42 B P B 9 E 2B
1117 5 W) J5 5 3R 4 0 R A Tl e B IR 5 3R Uk
'r@” o SR, HAGSET TyHGB 48 805 ML & eIk
,._,\ZIEHE’J%%H%IJ?TE TyHGB $i5 %5 nl AE i &oF
e 208 FEAE B 0 GDM KU 25 5 1Al R ok
G55 RAEARE W) A5 HE— AL B A W) 2 Bl
AT Ry R0 A GDM ) i85 e AT {1t
AR A R FE bR, o GDM E’J?ﬁ@i&/\ﬁﬂﬁiﬂl
A 2 SR AL TR BAT A I R
TyHGB $& £ PL e AE T 7] LR 'Jr%f@/\ﬁ,@
TARBIAAE B], JU 3 ] T 28 2% IR 4 X, BE R
GDM HYiZ¥r 1 B A o
[ A SR W AEAE LA T R PR . 156, R4
ARFFER T 2R G507 A T 2D BTER
TR A RIZR B iy T [l B BA 51 BF 5 [ A ) g FR A

S 30k

[1] Ye W, Luo C, Huang J, et al. Gestational diabetes mellitus
and adverse pregnancy outcomes: systematic review and meta—
analysis[J]. BMJ, 2022, 377: e067946-067958.

[2] Sweeting A, Wong J, Murphy HR, et al. A clinical update on
gestational diabetes mellitus [J]. Endocr Rev, 2022, 43(5) :
763-793.

[3] Lorenzo—Almorés A, Hang T, Peir6 C, et al. Predictive and
diagnostic  biomarkers for gestational diabetes and its
associated metabolic and cardiovascular diseases [J].
Cardiovasc Diabetol, 2019, 18(1): 140-156.

[4] Bianco ME, Josefson JL. Hyperglycemia during pregnancy and
long—term offspring outcomes [J]. Curr Diab Rep, 2019, 19
(12): 143-157.

[5] Hannah W, Bhavadharini B, Beks H, et al. Global burden of
early pregnancy gestational diabetes mellitus (eGDM) : a
systematic review[ J |. Acta Diabetol, 2022, 59(3): 403-427.

(6] Mcintyre HD, Catalano P, Zhang C, et al. Gestational
diabetes mellitus [J]. Nat Rev Dis Primers, 2019, 5 (1) :
47-66.

[7] Defronzo RA, Tobin JD, Andres R. Glucose clamp technique:
a method for quantifying insulin secretion and resistance [ J].
Am J Physiol, 1979, 237(3): E214-E223.

(8 Tahapary DL, Pratisthita LB, Fitri NA, et al. Challenges in

—

the diagnosis of insulin resistance: focusing on the role of
HOMA-IR and tryglyceride/glucose index [J]. Diabetes Metab
Syndr, 2022, 16(8): 102581-102586.

I 2 B8 A TR A T 2% PR 2% AN 4 B A 5 i o s
Yy 2RI TE B AE ), 5R BR IR AR50 A T BB SR
FETE . 55— AR B OR IR T B R R B, 5%
XF G LAAE R L X () 2 R 3, W] RE AR AE R BRI AT
R TR ZE 45 R a0l v . 55 =, TyHGB #5 %4 iy
W AR T 10~13"J& L S8, 5 GDM 1y X & &
S35 RO [ Rl 1 I s O N 2 R S T 7 7 3
ﬁﬁﬁim FEIERTREE 2t  KEEA Y A S BF
58 RS [ 4 1% [ Bt TyHGB 45 %0728 AL A5 AE K 4%
RSN, LU T 4b I ] 5 GDM & A XU 22
[ESPSE
MZ IR R TYHGB 48 50 T 5 5 GDM
A A 38 0 S 2 R OC |, BLAE AR Sk -5 R
X Z& L, H H 2o FUI GDM Y RE 1A R (AUC=
0.644~0.672) . TyHGB 45 %% 0l LA 1E Ry 4T O - 4
GDMHB’J S E 5B TR A R R 2 T H, LS
TR A PR b X B SRy G A0 Tk ) AR R )
EW”E'

[9] Xuz, LiC, Wang N, et al. Association between the new TyG
indicator-TyHGB and gestational diabetes mellitus: results
from the case—control and prospective cohort studies [J]. J
Transl Med, 2025, 23(1): 190-200.

[10] SongS, Zhang Y, Qiao X, et al. HOMA-IR as a risk factor of
gestational diabetes mellitus and a novel simple surrogate
index in early pregnancy [J]. Int J Gynaecol Obstet, 2022,
157(3): 694-701.

[11] Chen X, Zhang J, Tang Y, et al. Characteristics of glucose—

[l

lipid metabolism in early pregnancy among overweight and
obese women and their predictive value for gestational
diabetes mellitus[ ] ]. Diabetes Metab Syndr Obes, 2024, 17:
3711-3723.
[12] Hu J, Gillies CL, Lin S, et al. Association of maternal lipid
profile and gestational diabetes mellitus: a systematic review
and meta—analysis of 292 studies and 97, 880 women [J].
EClinicalMedicine, 2021, 34: 100830.
fLabfe, BT, B . AR (1o k) (M. dbat: AR TPA
Hi A, 2024.
Kong BH, Ma D, Duan T. Obstetrics and gynecology (10th
ed)[M]. Beijing: Pepoles Medical Publishing House, 2024.
[14] Jiang L, Tang K, Magee LA, et al. A global view of

—
—_
w

—

hypertensive disorders and diabetes mellitus during pregnancy
[J]. Nat Rev Endocrinol, 2022, 18(12): 760-775.

SREEYE, MDA, B R, % IEURIINEIRIZ YT BUIR S
HEJR——2% [EIHl RO = 2 (B PR 2 97 1 (2025) ) AH G

—
—
W

[



708

HlR AR 2 (R A2 )

547 %

[16]

(18]

[22]

[23]

[24]

WA BT L], IR 2 24 4 CBE 22 i), 2025, 56(3)
627-632.

Zhang JN, Liu JY, Mao CH, et al. Current status and
advances in the diagnosis and management of gestational
diabetes mellitus: an analysis of relevant contents in the
American Diabetes Association Standards of Care in Diabetes
—2025[J]. J Sichuan Univ ( Med Sci ), 2025, 56(3) :
627-632.

Sun Y, Shen Z, Zhan Y, et al. Effects of pre—pregnancy body
mass index and gestational weight gain on maternal and infant
complications[J]. BMC Pregnancy Childbirth, 2020, 20(1) :
390-402.

Mo Z, Cao C, Han Y, et al. Relationships between
triglyceride—glucose index and incident gestational diabetes
mellitus: a prospective cohort study of a Korean population
using publicly available data[J]. Front Public Health, 2024,
12: 1294588-1294599.

Guo Y, Lu J, Bahani M, et al. Triglyceride—glucose index in
early pregnancy predicts the risk of gestational diabetes: a
prospective cohort study [J]. Lipids Health Dis, 2024, 23
(1): 87-99.

Li H, Miao C, Liu W, et al. First—trimester triglyceride—
glucose index and risk of pregnancy-related complications: a
prospective birth cohort study in Southeast China [J].
Diabetes Metab Syndr Obes, 2022, 15: 3705-3715.

B, Y, A, I =BRAT AT - B LU
BALS 1 ARUE bR B SN R I A B A D S BT [T ). I R
BRI, 2025, 53(9): 919-922.

Li W, Yang CY, Li Y, et al. Correlation analysis between
triglyceride glucose—waist height ratio index and peripheral
vascular disease in patients withtype 1 diabetes mellitus[]].
Clin J Med Offic, 2025, 53(9): 919-922

Baneu P, Vicdrescu C, Drigan SR, et al. The triglyceride/
HDL ratio as a surrogate biomarker for insulin resistance [J].
Biomedicines, 2024, 12(7): 1493-1507.

You Y, Hu H, Cao C, et al. Association between the
triglyceride to high—density lipoprotein cholesterol ratio and
the risk of gestational diabetes mellitus: a second analysis
based on data from a prospective cohort study [J]. Front
Endocrinol (Lausanne), 2023, 14: 1153072-1153083.
Meloncelli N, O’connor H, Wilkinson SA, et al. Preventing
gestational diabetes with a healthy gut diet: protocol for a
pilot, feasibility randomized controlled trial [J]. Nutrients,
2023, 15(21): 4653-4666.

Rahnemaei FA, Pakzad R, Amirian A, et al. Effect of

gestational diabetes mellitus on lipid profile: a systematic

[26

—

[

[

b

[l

s

review and meta—analysis[J]. Open Med (Wars) , 2022, 17
(1): 70-86.

Leiva A, Guzman—Gutiérrez E, Contreras—Duarte S, et al.
Adenosine receptors: modulators of lipid availability that are
controlled by lipid levels [J]. Mol Aspects Med, 2017, 55:
26-44.

Niyaty S, Moghaddam—Banaem L, Sourinejad H, et al. Are
maternal metabolic syndrome and lipid profile associated with
preterm delivery and preterm rupture  of
membranes? [J]. Arch Gynecol Obstet, 2021, 303 (1) :
113-119.

Adank MC, Benschop L, Van Streun SP, et al. Gestational

premature

lipid profile as an early marker of metabolic syndrome in later
life: a population—based prospective cohort study [J]. BMC
Med, 2020, 18(1): 394-403.

Mirabelli M, Tocci V, Donnici A, et al
preconception body mass index overtakes age as a risk factor
for gestational diabetes mellitus [J]. T Clin Med, 2023, 12
(8): 2830-2842.

Mnatzaganian G, Woodward M, Mcintyre HD, et al. Trends

Maternal

in percentages of gestational diabetes mellitus attributable to
overweight, obesity, and morbid obesity in regional Victoria:
an eight—year population—based panel study [J]. BMC
Pregnancy Childbirth, 2022, 22(1): 95-106.

Unger RH. Lipid overload and overflow: metabolic trauma
and the metabolic syndrome [J]. Trends Endocrinol Metab,
2003, 14(9): 398-403.

Lleo A, Invernizzi P, Lohse AW, et al. Management of
patients with autoimmune liver disease during COVID-19
pandemic[ﬂ. J Hepatol, 2020, 73(2): 453-455.

Aratijo B, Arrighini GS, Queiroga F, et al. Efficacy and
safety of obicetrapib in patients with dyslipidemia: an
updated meta—analysis of randomized controlled trials[J]. Am
J Prev Cardiol, 2025, 24: 101303-101311.

Plows JF, Stanley JL, Baker PN, et al. The pathophysiology
of gestational diabetes mellitus [J]. Int J Mol Sci, 2018, 19
(11): 3342-3362.

MR, Ak, TR, % BB ARG b ve 5 w5 i
BRI HE R ()] B F A4, 2025, 16(5): 778-784.
Shi HR, Li SD, Wang K, et al. Research advances in the
impact of tacrolimus on glucose metabolism after kidney
transplantation[.]]. Organ Transp, 2025, 16(5): 778-784.
Kojta I, Chacinska M, Blachnio-Zabielska A. Obesity,
bioactive lipids, and adipose tissue inflammation in insulin

resistancel J . Nutrients, 2020, 12(5): 1305-1323.

(%% & &)



