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Abstract

Gestational diabetes mellitus (GDM) has a high incidence and can adversely affect the health of
both mother and child in the near and long term. Therefore, early detection of pregnant women at
high risk of GDM and early clinical intervention are crucial to improve maternal and infant prog-
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nosis. At present, studies have found that a variety of blood biochemical indicators are associated
with an increased risk of GDM in the first trimester, including carbohydrate indexes, blood lipid
indicators, adipokines, inflammatory factors, etc. This article reviews the research progress of
blood biochemical indicators in the first trimester of pregnancy in predicting GDM, so as to pro-
vide a basis for the establishment of a reasonable prediction model of GDM in the first trimester.
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1. 518

U g 1B R 995 (gestational diabetes mellitus, GDM) & ¥ & 4k B JCHE JRI 52, 7R SE R B 1 R AE BB AR
WA PR[L], RAEGRIEE R RAEZ —. TR, GDM AR ETF, TME#E & GDM &t AR,
R ELEAE I GDM K ZE ik 17.5% [2]. GDM MUKW ZE &, & 0] B FEUEIRIFSE L. EXIL. #i4E
JURIMAESE Z A B A RS R . BHFRR, GDM HIEURIA S LR 5% % R % V), GDM Z T ik
A2 F N 12.6%, B & T IR 20 R AR TR BT RO [3] . — T [E AMBF 78 25 SR B, #2185 36T 1) GDM
A AR B HR 2 GDM 221041 2 A /- Wi A L, ERJLI R A28 43J1 23.4%. 22.0%, Tfii
#£4F GDM Z2it 40 LK) LI & A2 34X N 7.35%, H. GDM ZH 35 A ) LIE 25 Sh REAS i i) o A6 43 % B S5 3 v [4] o
H AT IR IZ W GDM ka1 /& 42 24~28 J& 75 g #ifii 71X 5 (oral glucose tolerance test, OGTT)45 R [5], {H itk
B EETR= AR 4 A H, TR R, BOSCERR, mixtTZ0 5] GDM 156 2 Fi2 Wi 5 i i A TA il
W, 2 fal =T LU GDM R AR R, Ik E A 4 8 KEW 7T LA 5 GDM |t Ay #4
A DASEIU R BT WA T, S R R . ASO A R A AR BRI GDM FIRIE T R AT 45
W, NS AIER) GDM Z 5 TN Y B ALK HE o

2. BEAAIERR

2% |5 IfiL % (Fasting blood glucose, FPG) & F5 245 8 /NI LA I ¥k v A e 6 0 & &, SRR W0 R4 3 i A
HEUR A IR LA R 20, B R gR BN, AEgRF % T FPG /K-Fizii TR, 7E4% 14~16 JH 5
AT HRGE6]. MEURIM 2R 18 (2022) 18 H, EEIRFIH FPG > 5.1 mmol/L ANgefE N2 GDM
HIbRAE[S]. ©F Z T E N AMIFFEIESE T FPG 5 GDM H & 4 i35 41 5¢ . Kansu-Celik Z5[ 71230 78 & 30
IR I GDM 412410 FPG /KF 5, L 4.83 mmoL/L ) FPG /K F-Tiill GDM & A& ) SR B RNy S 43
%N 69.57%, 61.78%, iZWilHERIE N 62.66%, 24 FPG > 4.78 mmoL/L %t GDM [ X340 3.7 i .
Tong S5 [8]MAF Fu 4 R, BEAE IEOR T FPG /KT 17t s, 22k @ GDM I # 2 EFHES, 4
IR FPG 4T LA N 3 ANX[A]: 4.19~4.62 mmol/L. 4.63~5.10 mmol/L. 5.11~6.99 mmol/L, 7EZ%% 24~28
JAL W N GDM HIRER 73508 10.9%. 15.4%. 32.7%, Bt mgiie, WEIREI FPG AT rl/EA
T GDM [ E B AR EY, 4212 1T FPG /KT /& GDM [ fE i R 2 . 4R H T E Py AMIF 78 o4
YR FPG 15 GDM 3 TI0 BR] 7 (14 Bt A 4L 1w A s Jl i

BEAL I 2T 55 1 (glycosylated hemoglobin, HbALc) i] 45 #5Us ilt A A4 I 2~3 AN H I LI 7 &) B K1, (R
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AR, HEZENETEE, S Im R TP MR R 2 A obe i, 25207 GDM
BEJLTUS M 2R R [9], 1E GDM 2 W7 K il v RGBS A . — TGN 2048 44 547 GDM Jf#
G 7 A T [ B B R Y, FEZE AR S R 1 P, 24 HbAle > 5.5%I0, HbAle 5E KL B,
WU B 7 AR v i s S5t 385 AH G [10] . Yin [L1]55 B Fe 28 SRR S 1 1E 86V [ 0% 19 HbALe /K
e PR RIS IR A A7 FE 66 R 3 o A SRR S [ L2 AL R, SR g ORI ) HbALe B KT {E 43 53l 4 5.46%
5.47%71 5.45%, JFEAr Il HbAlc v J UKL, BEMAE RN E . B MR EEH, [FAC
AN RULYRES B R A RS . Sun ZE[131WF 7 & B, GDM U244 R 12 J& HbAlc 7/K°F+(5.23% + 0.29%)
5 = T 4F GDM (5.06% + 0.28%), 2511 HbAlc /KT GDM KIS G &, AN GDM i 514
T N -

3. MAEE+R

AR NG FE 2 I AR 284k, HL i TR & Z= Kt (insulin resistance, IR)S55200, I lg
FRAY B, R B R AR B IE N, (H O R T AR R s i RS, A S IR R
PR IR N, 5 PR s R A Z, 0 GDM XUK;[14] [15].

Hith =E&(triglyceride, TG)Jy MLARAC M FEAR , 18 I A U FLAR AL, REAE 20 W 22 0 4k py AR AR TR AE A O,
IRl T IR 5L, e GDM Flll P AE £ — @ M E[16] [17]. Zhu SF[18]WF 7R, 225 TG /KT
GDM Jips MR AFAE IEAHOG R &, BIE BMI SRR R R A, 2258 0w TG /K-F/5 5 GDM KA. Ming
SE[191W4E T 880 #4444 14 FRIMIMARS B, RAAEMEZERNMI RN, 2258 TG /KFL5 GDM &
KA, ROC Mk R, HZH M TG /KF > 1.235 mmol/L i 5 GDM & A 2 AHe, K4 H
TG 2Tl GDM (¥ R 474845 .

H I = W 6 2 Bl B (triglyceride glucose coefficient, TyG $5%0)%F T P4 i 5 S Ut BAA — 2 1 7
WANE[20]. JT4F TyG TS )7z Wi R T PR, I mT AR b 0000 R & R ARHT S A A ZR B A
—J5 Mate 7 #r i, TyG HaHU2 Bl M L1k 5 GDM XS (S G R &, H TyG 850 w2 i
GDM FJF bR EA[21] - Liu 25 [22)5087 1 352 4 ZA b R B il g 5 2., 45 2% B 8 — /0 7 1 TG/HDL
o TyG EMIA 4B GDM KX B w . B TyG FE0S R 5 R HiHE £ (homeostasis model assess-
ment-insulin resistance index, HOMA-IR)AHELAL, K3 TyG 1] AUC {E A1 95% Cl 5 HOMA-IR #HIT, W]
HZ 3 TyG 8402 TN GDM (1 RUFHEFR . BHT-X 220 TyG 8wt 570G IR, Tl GDM 1) TyG $84i
HHMEAFSE.

4. BERFEF

It P R 2 4 SRV T g 7 A P ) — SR AE S ME KR U, S SRR B Bk Pt, JFnT Ae B ReE i i
IR F W, RIS A A S H A AT AR 2 2 5 GDM HH 1 IR [23].

NEECER 2 —MPiR B, BRI (S 5% T & 3 BE DR ) 2 18 0 g I 2 J0RE 114 B v K JROR Tk 5% 35 1)
GIUA[24], MLIE FFAR KT R 2 B DA A2 i & 2PN 2 20 RS (1) fe B IR K 2 —[25] « WilliamsW 25 [26)]
ERFUIEIR TSR MK IR IR L 5B )5 GDM KAEKBIIC R, KIETBE 20 Bl PR sk LA R
BMI %R & )5, MEURFHIRECE < 6.4 ug/ml B, Z2i0E GDM KRB IN T 3.2 %, FIR RKBUIRB R
£ R 1 ug/ml, K24 GDM RSN T 20%. Madhu 25 [27138 15 5l BE P98 51 6k BRI 7T UAC4E 450 {51) B RS 24
AR 2 11~13 I LTS FEAS, & B 45 191 e 2 % & GDM I 2240 LS FEAS b B I0E 2 /KT S 25K R 4
2 logistic [V 3 4, RIETRAK R G RS0, TRECE AT MR 2 GDM L fafe K &, AlfEA GDM
N R PS e
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JE T — PR A RS I O T I [28], I R R R R SR, SRR, T
VTR g AN ThRE, R b A R S R RURE . — T AN G B ALK, AEORAT 12 JE i R KR
5 GDM R ABR RS9, RIEMS(r = 0.348, P <0.0001), 4R FHILIEZE/KFE > 18.9 ng/ml A
TR GDM %Az ) 7 458 A 5 1 43 591 95.7%, 68.6%, AUC A 0.812 [29]. ifii Thagaard 2%[30] I 5%
R, JEF A GDM AR I R AE 5 R P 2 i AR A o 3 W] AR N ML FR BRI GDM R AEAFAE
G, HEBIFAEARRNRS], FH G R ZH0. KEEARBEL IR 78— B .

PS5 SUFRRT 20 P 4R 7% 18 58 [X] 1~ (prebeta colony-enhancing factor, PBEF)E A ik i B A% bl S 44 72
i (nicotinamide phosphoribosyltransferase, NAMPT), &b e 3 AR i 4 SURI AR 38 7= 2R 1) 52 ku B2 .
SRS RS RIERBESRER, Wrn@dgm g ish e A 58 8. SR RN K BRTT
T3 5 F DR SR 5 i 4 267 B () A2 45 [31] - Bawah Z5[29] A 7 45 R B, g3 1i3% P is 2K 75 GDM
)R A BAG FHOGAE, BA>2.80 ng/mll (1) A I 25 7K~ Tl GDM ) SR B8URE AR S B2 43 Jall 9 709% 41 87.1%, AUC
74 0.799. 1M Zhang [32]MIAF L L], ZFIHIMTENARER K TS5 GDM [ A FF ML AN NIRRT
RN GDM B BTN R 7 i o4 — ik, AT AR EY R AR S — P iE st

SREFEEMHRENEFAUERES, & HEEKEEE U A4EERE A 1 2455 5 (FNDC5)
R HENE T K SR I i /K G580 1S 21K 112 DN EERR IR ) . 5 BRI AT H A
KEEOENTHEZ, FEAREIEEE 1 1 (Uncoupling protein 1, UCPL)TE [ (g Uy 4 i o (2635, AT H i g &
THFE, XFRE IR A — ek F[33]. Wang ZE[34]/IHF 78 A B GDM FE 3 4 Uk 5 1 35 &5 B 2K TR T
4F GDM 42, 4R RIS R KCE FHE L 155 ng/mL B, Tl GDM F & A= 1) R BIURE R 53 1 e v
435 H 67.6%F1 70.7%, AUC A 0.723. Sancak Z5[35]HIHF A B AR B, #ETIF GDM Z T4k -1 GDM
HIE S R 2K EAR, HBEE TR RGN, SR IimnE SR R AP HE S TR, Uk
W REY, MG SRRV AEATTIEE ARG TN GDM, BEAE 2 IR 1A RAUZ /K- 1E T
Fhi, 1 GDM Z2 I E AR R 4G I 55 B 2R BEAR T IR X IR, T B8 E T H L 4L 4 b S e (R 7 ) 3Rk
MIIREZ AR | SRR i, Hor AL v 55— VR 4H BRI 50 AR

5. RIEEF

RIEKF AT 5182 IR, (AHMHIBONE S, HATAHM. 20008 UES IR 244G 55 FiEg ]
RE2 25 KA T3 9 RS A R FHR[36]; #8AE Rl F- 75wl 3d i 7E U RO S R R AR, B A R
A2, NE IR I, JEA BRI Py oA B 55 A WAE FH TR SR B ARYR, R n B B UL
YA 6T A B AE 2 P A ] R S R U, T HES) SR e 4 B IR [37]

Ji IR SR FE A F-o (Tumor necrosis factor o, TNF-a) & —FE K 4K T, 75 IEgRIA F BAE AR A 2R i)
EMEA Rk, TNF-o AFEEBR RIS 1k GLUT-4 () 5 AR 5 245 5 1 SR BRI 15 K iUk
[38] [39]o TNF-a 7KV Bl 22 8 3G Nz bt faditdh TNF-o BIZRIEHAN N SIEIRFCH) IR K.
—IREAMIT KL, GDM HZ % dE GDM 4176244 12 J& 542 24 JHI TNF-a /K3 B B3 =40, i
SE[A1 B U R o, WEUR S GDM 4111 TNF-o B S i 15 FR A, HAVE 7R 0R I 2 i 1, TNF-a
5 HOMA-IR HIF MR 3%, HHi GDM i) AUC 4 0.855. LA EF5t &8 TNF-a H ¥ AN GDM K
FHH TR S o

AR C [ v B [ (high sensitive C-reactive protein, CRP) & —Ff t T & B I ERE S 1k 28 M B, ]
PRSI RAE RN . Alamolhoda %5 [42] IR Fi 45 R, AHETIE GDM 24ty H ] GDM A IiE
CRP /KFHH R B &1, $2RH AT LAMESy GDM I F AT bR E4 . 177 Syngelaki 25 [43] 1 Ay CRP 7K-F
A 5 B35 % (body mass index, BMI§ 0, 7E#ZIE BMI J5 CRP 5 GDM HIAH St B B k. LA LR
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B, ZAEL] CRP /KFH] SAE NMSLIEFR T GDM )R AE MAAAE G-, 6 T BT 8 LG RR 1t — 2
HESKE,

1 20 L /256 (interleukin 6, 1L-6)7E Il PR L4 V2 8 FH T B GL AR S ME R (KA I, A VP4l ORE S N 1)
HEERZ —, 5 IR M 2 BUPE BRI AL B35 M 5 [44]. — T Mate 4)#T, RHEAERSET IL-6 Tl GDM (¥
WA AT DA 55 458, MR T@ 8421, GDM Z1iifiE+ IL-6 K FRIE E . IL-6 /A
KAET B, AR BRAIG PR & F e bs, BT F-T- 7000 GDM # K 28 KUK [45] -

6. Hftt

5 GDM (kA KB AT R 22 R A A fs b A VF %, BliniG R A K 7 IiHEkEA . &
ThRetabr. ITIRedabr. 4E2E3 D, KM IhaETEARSE, AT RTRERY GDM FUITIA 7, (A FR bR
I GDM I EAFAE— €27, HETHARA S AriE, RN REMB IR,

7. G578

i Eprd, Z2EIMREAR . MAETRFS . HETR T JOE N 755 2 MR ST, # kLS GDM
MR AR 5%, 75 GDM By IIHI B — e . (5 H AT 36k = E A A A I FR AR, 2%
AR TR T TN R bR ) B A FHE R S — € 18, /5 E it — P HIBE FOASRAIE, ik A I fag o, v R
A R AR S, DU S R 47 GDM BT, 2% GDM IR, B+, b
7, AR E GDM 210 J 7 ) LTS, I PRYG 7 A RE S OR e 4 {1k 5 1 Xt 1 A i it o

SE K
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