=

H -

AT I B LEER T H i = B8 4 BB 45 %% Ctriglyceride-glucose index, TyG $5%0)
5 2 BBEIRE (type 2 diabetes mellitus, T2DM) Hs% P S 7 K ki PR % B Im
( Diabetic kidney diseases, DKD) HJAH <.
Tk

AW TR NHEARHEGE X 2020 42 7 A % 2022 4F 11 A1Er B KFE— 8
P2 e P A BHERBE ) 549 9 BB AE B AU G WRERR AU R . AR
T2DM JRfE. . RE. R (WC). EH (HC). W4k (SBP). #Fik/E
(DBP). WLEF (Cr). JRIE (UA). TIEIMKE (FPG). FME C Ik (FCP). Fitk
ML H (HbALe). SPAFEEE (TCO. HM =M (TG). 1% % i i bl §z
(LDL-C). H#EEAEAMEER (HDL-C), MNAERE CT HARMEW 7 %1
WA AE BT AR (visceral fat area, VFA), 5 TyG 8%, i HOMA-IR, #R¥E
TYG fa B s dl, RS HRRIRZESR, 74T TYG 1885 & IR IRTEbr
[RIAH M R4 VA 4305 T2DM fig BY R JE2H A1 T2DM FEIE LA JFE4H, R H Logistic
4T TyG #5405 T2DM IERLAE KR OC & #4256 DKD 4344k DKD
1 DKD 2H,kH Logistic [F1)9 541 TyG #5445 DKD KK &R

ZiR:

1. TyG F8E VY ZH 8] (1) — M Bk A ImPRAB AR I LU : Q4 4R . WC. HC.
UA. FPG. FCP. TC. TG. LDL-C mT Q1 4, ZRAG %= X (P<0.05),
Q4 HRIFE#R . HDL-C KT QL 41, ZRAFit#E L (P<0.05),

2. T2DM JERYEEZH S T2DM FERE Y AR 2H — AR BTk} S lm R A5 1 ELEL
T2DM BERYAEREZH 1A E . WC. HC. SBP. DBP. Cr. UA. TG. FCP. MR
HOMA-IR. TyG &%= T T2DM JEfE AL, T2DM ERYAEMEAH ) HDL-C
KT T2DM FEIERUAEEA, ZERA SR (P<0.05).

3. DKD ZH54E DKD 4 — 5okt LI R hR I ELE: DKD 41 T2DM 75
F&. SBP. Cr. UA. TG. FCP. (KB HOMA-IR. TyG &%= T3F DKD 41, #
FAS R L (P<0.05),



RS

4, £ T2DM &#& o, MBHEHIAE (4% 22=53.359, Pyend<<0.001). =ifFE%
EIIT (4 4=71.468, Pueng<<0.001) KJERIALRE (%2 1»=28.585, Pyeng<<0.001)
MRAEREME TyG fRHUtE RIEE & .

5. Spearman AR ER: TyG fe¥is & &, fAH. WC. HC. TC.
VFA. DBP. UA. FPG. FCP. HbAlc. ¥ K HOMA-IR. TC. TG. LDL-C &
IEAZR (P<0.05), H4E#H. HDL-C EfitH5% (P<0.05),

6. Ll T2DM 25 & IFIE AR R A8 kAT 2 R &R B0 i s (R

(OR=1.076, 95%Cl 1.019-1.135, P=0.008). WC (OR=1.138, 95%CI 1.063-1.218,
P<0.001). TyG #£%( (OR=1.894, 95%CIl 1.016-3.532, P=0.044) & T2DM fif %!
B Ji AT fE B TR 2R

7. LI JC DKD KA & kAT 2 R 2= B )H 73 A i 7s : T2DM % (OR=1.052,
959%CI 1.024-1.080, P<0.001). SBP (OR=1.013, 95%CI 1.004-1.023, P=0.006).
UA (OR=1.003, 95%Cl 1.001-1.005, P=0.002). TyG f5%k (OR=1.465, 95%CI
1.001-2.144, P=0.049) s& DKD 7 f& K R 2

25
TyG 16505 T2DM & E N IEAENT & IR 1IEAHSE, TyG 16502 T2DM fig 74 e ik
M. DKD B S7 fE e R & .

R TyG f5%: 2 RUBEIRIG: AERENT: BRI



Abstract

ABSTRACT

Objective:

The objective of this study was to explore the correlations between
triglyceride-glucose index (TyG index) and visceral fat and Diabetic kidney diseases
(DKD) in patients with type 2 diabetes mellitus (T2DM).

Methods:

In this study, 549 patients who were admitted to the Department of
Endocrinology of the First Affiliated Hospital of Nanchang University from July
2020 to November 2022 were selected as study subjects according to the inclusion
criteria. Gender, age, duration of T2DM, height, weight, waist circumference (WC),
hip circumference (HC), diastolic blood pressure (DBP), systolic blood pressure
(SBP), creatinine (Cr), uric acid (UA), fasting blood glucose (FPG), glycosylated
hemoglobin (HbA1c), fasting C-peptide (FCP), total cholesterol(TC), high density
lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C),
triglyceride (TG) were collected. The visceral fat area (VFA) of the study subjects
was measured by quantitative CT technique. TyG index and modified HOMA-IR
were calculated and grouped according to the TyG index quartile. The difference of
data among the groups was compared, and the correlation between TyG index and
clinical indicators was analyzed. According to VFA, the group was divided into
T2DM abdominal obesity group and T2DM non-abdominal obesity group, and the
relationship between TyG index and T2DM abdominal obesity was analyzed by
logistic regression. According to whether DKD was combined or not, the groups were
divided into non-DKD group and DKD group, and the relationship between TyG
index and DKD was analyzed by logistic regression.

Results:

1. Comparison of general information and clinical indicators among the four
groups of TyG index: the weight, WC, HC, UA, FPG, FCP, TC, TG and LDL-C of
group Q4 were higher than those of group Q1, with statistical significance (P < 0.05);
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the age and HDL-C of group Q4 were lower than those of group Q1, with statistical
significance (P < 0.05).

2. Comparison of general data and clinical indexes between T2DM abdominal
obesity group and T2DM non-abdominal obesity group: Body weight, WC, HC,
SBP, DBP, Cr, UA, TG, FCP, modified HOMA-IR and TyG indexes of T2DM
abdominal obesity group were higher than those of T2DM non-abdominal obesity
group, while HDL-C of T2DM abdominal obesity group was lower than that of
T2DM non-abdominal obesity group, with statistically significant differences(P <
0.05).

3. Comparison of general information and clinical indicators between DKD and
non-DKD groups: The duration of T2DM, SBP, Cr, TG UA, FCP, modified
HOMA-IR and TyG indices were higher in the DKD group than in the non-DKD
group, with statistically significant differences (P < 0.05).

4. In patients with T2DM, poor blood glucose control (yyend =53.359, Ptrend <
0.001), high insulin resistance (ywend =71.468, Ptrend < 0.001) and abdominal
obesity y2rend =28.585, Ptrend < 0.001) showed a gradually increasing trend with the
increase of TyG index.

5. Spearman correlation analysis showed that TyG index was positively
correlated with height, weight, WC, HC, TC, VFA, DBP, UA, FPG, FCP, HbAlc,
modified HOMA-IR, TC, TG and LDL-C (P< 0.05), and negatively correlated with
age and HDL-C (P<0.05).

6. A multifactorial regression analysis with the presence or absence of abdominal
obesity in T2DM as the dependent variable showed that: weight (OR=1.076, 95%ClI
1.019-1.135, P=0.008), WC (OR=1.138, 95%CI 1.063-1.218, P<0.001), TyG index
(OR=1.894, 95%CI 1.016-3.532, P=0.044) was an independent risk factor for T2DM
abdominal obesity.

7. A multifactorial regression analysis with the presence or absence of DKD as
the dependent variable showed: Diabetes duration (OR=1.052, 95%CI 1.024-1.080,
P<0.001), SBP (OR=1.013, 95%CI 1.004-1.023, P=0.006), UA (OR=1.003, 95%ClI
1.001-1.005, P=0.002) and TyG index (OR=1.465, 95%CI 1.001-2.144, P=0.049)
were independent risk factors for DKD.
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Conclusion:
TyG index is positively correlated with visceral fat and IR in T2DM patients,

and TyG index is an independent risk factor for abdominal obesity and DKD in
T2DM

Key Words: TyG index, Type 2 diabetes, visceral fat, Diabetic kidney diseases
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IS Y ER IS INES

REIEE R BRI

FARE  JECERRR HISL AR

Cr creatinine NS

DKD Diabetic kidney diseases B R '

DBP diastolic blood pressure ok R

ESRD end-stage renal disease LRI

FCP fasting C peptide M C Ak

FPG Fasting Plasma Glucose 22 IR I 2R 2
HbAlc glycosylated hemoglobin Alc AR =

HC hip circumference &

HDL-C high density lipoprotein Cholesterol e 5 i B I i
IDF International Diabetes Federation ] Bt PR B 2
IR insulin resistance Jik By Z AT

LDL-C low density lipoprotein Cholesterol IR A i A ]
OGTT oral glucose tolerance test OGTT 1 7 2 R i 1k
SBP systolic blood pressure W4

T2DM type 2 diabetes mellitus 2 BURE R

TC total cholesterol o [i8] i

TG Triglycerides TG H =i

TyG $6#r  triglyceride-glucose index H = R 2 B A 2L
UA uric acid PRI

VFA Visceral fat area PR g 7 T A

WC waist circumference i ]




arin =z %I

i

F1E 5

][]

2 TR JRI% (type 2 diabetes mellitus, T2DM) A& — i WL AP A T 55
5470 AL B DA Skt 23 R T E R R 2 ¢, [ PR JR I kA 2> CInternational
Diabetes Federation, IDF) - 2021 5 & A () A BRBE JR L B 7 . 2045 435088 fR
RNECE K EE 7.83 A2, A R BRI U AT 2 At S DR PR RO
FRIEZAE BT, HAERRR AT, T2DM 15 90%Lh 1P, T2DM B4 mh 1 4
BRI A 38 TLAE o)

Ji 5 AT Cinsulin resistance, IR) A B 4 iU Th g B¢ & T2DM KKK 2 4
FEIRAT; IR RIRHUAT R & = RS R, WORETERAE. REWT. B AL
SSHMHHLH, IR CAEREENIN T s 0. O )35 O I R
iR R B IR B R AR RS T i I B B, sl IR
(LI FETCRAVIE R, Pl ReS S =5 SIMEg h R 2 28 IRS BEER L AFN/EL
G S SR a8, S RIIEIIHS, RN, &
KAR EEGRE T, Pyl g R 2 AT S8 2 i ShiBe 2 RLAE 4 A
TITLM, ATRESECIR M T2DM (A 28, 702 A oA Bk g s T i A A4k )
LSRG ARG 2 800 T O MU R < /IS L0 1) o AU 2 200, iy
UG U A 3 0 90 IR 7 R TGt B i B A S R B kT, kb, puE
i J 3575 18 1 1 WIS 3 B TS 76 9%, Shun Manabe 45 A FRIIE 5t 427 P I g 5 2
18 5 S a3 1) f 6 DR 2 2L P I P07 T Cvisceral fat area, VFA) 7T LLELWL
GRS AR Y R R, R REZYARRE (VFA=80cm?) 2 Wi & AnitE[4], 12
TR VA (9% F LA 5 51, DRIBRRR i) 7 FR1E VEA MG RHE, H ATIf R -
% FIERE (waist circumference, WC) [WC=90cm(55)Ek =85cm(%)]i2 i L i
FE[B], 1H WC JoikX 4 JEERM B FREWHE 5 PR T4 2R, BRI TG HE T
AL RE .

B PRI I8 Mk AORE /& T2DM B AET- I EE RN 2 —, — TGN, JE
M e AR 2 B K M T R R W], T2DM B g 53.50% ) B B h
ot A 3F &onE W3, B R % 1% (diabetic kidney diseases, DKD) J& T2DM 7 It
RMEERIERIEZ —, RFEE IR FEER, DKD KR mRALSIEHES &
4, WHYVIRIEURILE MRS AIE R, PRl S5 DKD MR AR E,

1



FlE 5lE

IS B MR ST 0038 . BN, RASS FIAGEN &, H AT DKD 1697 4%
TAVEE, PRI BRI 5 ) DU S R BB AE G2 K, T ARERH 1R DKD
HEE E LKW (end-stage renal disease, ESRD) Fl1[&{k DKD A< FET:
(1, SEnmop . i s AEJRE S MR OGS0 . SRS RIS LS KA N2 DKD
R A FHE R A fe B PR 2= 1O,

Hih = e-# % BE4E 50 Ctriglyceride-glucose index, TyG &%) &45& Mg H
M=Ms (triglycerides, TG) M1 Hi%j#E (fasting plasma glucose, FPG) 1fi
BT FR{TYG #5%= Ln [TG (mg/dL) XFPG (mg/dL)/2]}, #f Rl Rireh it
BENEE IR (fdrtT, (HEARFEM . AR IR MR EEER, WG
HHEFOIE TyG 1545 T2DM fFAE 5% I &« Xiao & ABFFLIA N TyG $84071
15 [ S R PR s 08 RS B I SZ A O, AT RE 2 e e AN R AR B PR i T
SEWIFERRT®, Nermina &5 A HEAT (K — TUREWT I T $27R TyG $8%50E ol 1 bl
PRI £ MR B0 A A U 4R RIS . — TR N 1413 44 2 BUHE R0 Hr ORI 5
R TyG F5%0 5B R 5 AL 5 25 52, X Xu 25 AT HOE 7 45 SR
PR TyG H5Hm A i 2 45 AW RO 5 18 B U A o SE R R =,
4b, ENAT TyG 8205 T2DM B3 0w A A% T A/ i 5e: ShiTai 55
N T2DM BE KV, K TyG #6805 T2DM &350 ML HAF AR %
BEMK, —HRAFIBE LR Y] TyG 85071 22 T2DM Ha B I 14 4% Hh i i 7 1
MR,

Zx b, TyG a8 R & Z U SR A AL TR AR R AT T EAS e, B T LT
AR DL SGE R, W H T IR R ARAT R 2 78, S0 e 46 R W] TyG 484k
5RERE PRI I RIE W BEAFAERER, NIRRT S IR, T2DM. Z 4R
UM SOOI IV S m A DS, HATE N AMDA TyG e85 A AR DT B9 AH 5%
VERETE, AWFFtEE R CT 3RHL VFA, SRR TyG 15305 T2DM 3% A Ak
fiii J DKD HI5% 5, 4 T2DM i3 N JIEE 7 b DKD Bl RAE AR (B IR AR 4
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B2E NREFE

2.1 ARMR

I HUAE 2020 4 7 H-2023 4 11 H £ RS & K750 — s = e P 20 W B B 11
T2DM #3535 549 5], 5% 310 1] (56.5%), “ih 239 ] (43.5%). ZIAIRHE:
(1) f54 WHO (1999 42) B bR 12 Wrbr i) 38 s BE AR 12 Wy T2DM |1 83
(2) Fi#=18 % (3) HHRTRI T4, HiFRbRiE: (1) T2DM LUAME I Ad A
BEIRIE s (20 ARG BOE MR ;s (3) AR IR S e ()
EgRIE s (5) IRKRTERIA 2%,

22 ARFA=E

221 —BHENEFBREE

WCEERF FORT R AR . Ry, T2DM JifE. B, RE. WC. Bl Chip
circumference, HC) . it 4 & (systolic blood pressure, SBP ). %75k J& (diastolic blood
pressure, DBP). fAE . HpEiyill & WFFO R BUESE TR AT B, &
K. fRE; BEE. BENE: P70 REE R AL, Vg P e,
WGV R E T IR K4 BRI R GeiE 1 RIS, KR E TE
B R AL E FFIT K 5 M S I R . i s I B SN SR R R
30 B EBUARAL, BILET . AFE. oA TE-K N EE, RASES)
T XL 0 1L

2.2.2 SLIEEIR

WFFEX R Ja 85— R e 2 IR A i Bk AL - 000 5 s B[] % Ctotal cholesterol,
TC). TG. ZEARE HAHFEEE (low density lipoprotein Cholesterol, LDL-C).
E R FE A IHE RS Chigh density lipoprotein Cholesterol, HDL-C). FPG. LT

(creatinine, Cr). JRI Curic acid, UA). =¥fif C ik (fasting C peptide, FCP). ¥
thifigr & H - (glycosylated hemoglobin Alc, HbAIc).



2w MNR5TE

2.2.3 NAEBEREFR

AN SR EiEE e 8 CT MlE VFA: RHZEE GE A Al CT680 &4
CT ML U 726 G EME (L2) ZTmll&EH VFA.

2.3 TIRICHIRE, IBIFTERESENX

2.3.1 &ERICH

PEPRRIZ Wb BURUBE PRAEIR (R Z K. Z IR 2 B A R R4
H N o EFEALIIAE =11.2mmol/l 5h0 F FPG=7.0mmol/l 5 b 1 k7 % 5%
fit &:1436 Coral glucose tolerance test, OGTT) 2 /N IILFE =11.1mmol/l; T HE
PRIGREAR 75 TR — K TUESE, 2WiA e AL

DKD 2 Wibrik: RI8HrE7 (£ K B & AW B & T 30mglg, A1 (EO Al
BB NERPEL AKX T 60 mUmin/1.73m?, I 3 AN, [N HERR A S A B SR
g4,

fERIRE S W brdE: TR E 2% WHO bRifE, 4 VFA>80cm? 1217 4 i 714 e fp

[23]

2.3.2 iB¥RitE
B HOMA-IR=1.5+FPG (mmol/L) >FCP (pmol/L) /280014
TyG #5%t= Ln [TG (mg/dL) X FPG (mg/dL)/2]

2.3.3 Hte X

MBI HDATC>T%E S A 1) A (£ )
RS EMEPT: PLEtE HOMA-IR #4740 (2.55) NFHE, iR HOMA-IR
=255 & XN R RS EZ ST

2.4 GitFERE

SZH SPSS 25.0 Giit# TS 40T . ORI R E A R, i
MR AL ELEST 2 B s 756 TEAS MR IR ORI 8 AR (xas)
o, PRALIEIE BT RS, AR IE A6 (B 2R TR T3 (U4 Air
[EIFE) [M(P25,P75)13 5, 541t 3 FL R R BB RIS 6 s 799725 B 1 b Dk

4
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X Spearman #HtE 40 4: R G Logistic [5]194 51204 TyG 1545 T2DM
BETEAICRE. DKD 55 %, Ll P<0.05 AZERA S %E L.



3.1 ELLFTRMFE

3.1.1 AFE TyG $a#AIEKIEFRAILL

HIE

&R

HR4E TyG ¥8 80U A lal a4, Q1 4 (TyG ##i<7.77). Q2 4. (7.77
<TyG #5%1<8.31). Q3 2 (8.31<TyG #5%<8.88). Q4 4 (TyG $5%>8.88) ,Q4
HifAE . WC. HC. UA. FPG. FCP. TC. TG. LDL-CET Q1 4, =R%H
Giit i Y (P<0.05), Q4 AHI4FEH . HDL-C KT QL 4, ZERALit¥E Y
(P<0.05), PY&latEs]. & &, T2DM Fife. SBP. DBP. Cr ZR L4 &

Mo (D
1 AFE TyG R8I F AL TR UL
A Q1 #H(n=137) Q2 #H(n=138) Q3 4(n=137) Q4 #H(n=137) P
R () 64.00 62.00 60.00 56.00
(57.00-70.00) (53.00-71.00) (54.00-68.00) (48.00-66.00)® oo
(5 %) 74/63 82/56 76/61 78/59 0.827
Hidi(cm) 162.00 163.00 162.00 162.00 0.270
(155.00-167.00) (156.00-168.00) (155.00-170.00) (157.00-170.00)
A (kg) 59.00 62.50 62.00 65.00 <0.001
(50.00-64.00) (55.00-70.00)* (55.00-70.00)% (58.00-74.50)
WC(cm) 83.00 87.00 88.50 90.50 <0.001
(77.00-89.00) (81.00-94.00)° (83.50-93.00) (85.00-98.50)®
HC(cm) 90.00 93.00 93.00 94.00 <0.001
(87.00-94.00) (88.00-97.00)° (89.00-97.00)° (90.00-98.00)
T2DM JfE(4E)  9.00 (4.00-14.00)  7.00 (3.00-13.00) 9.00 (2.00-14.00)  6.00(1.00-13.00)*  0.162
SBP(mmHg) 133.00 13250 131.00 133.00 0.940
(118.00-148.00) (118.00-145.00) (117.00-146.00) (120.00-145.00)
DBP(mmHg) 73.00 74.00 74.00 78.00 0.250
(64.00-81.00) (66.00-83.00) (67.00-81.00) (69.00-87.00)
Cr(mmol/L) 60.90 67.70 63.70 65.90 0.293
(52.90-76.70) (54.70-83.00) (50.70-81.20) (53.60-85.50)




UA(mmol/L) 293.50 338.80 325.00 352.20 <0.001
(248.40-354.00) (271.00-395.80)° (261.20-397.90)° (282.00-417.30)°

FPG(mmol/L) 5.65 7.08 9.25 11.87 <0.001

(4.60-6.97) (5.88-8.80) (7.09-10.89)® (8.91-14.60)™*

FCP(ng/mL) 0.90(0.30-1.48) 1.07(0.25-2.28) 1.28(0.40-2.38) 1.60(0.80-2.79)*  <0.001

TC(mmol/L) 3.73(3.24-4.63) 4.32(3.4-5.01) 4.5(3.89-5.15)° 5.17(4.47-5.87)%  <0.001

TG(mmol/L) 0.83(0.65-1.01) 1.28(0.95-1.53)° 1.69(1.34-2.09)® 3.23(2.13-4.91)*  <0.001

HDL-C(mmol/L)  1.24(1.03-1.6) 1.11(0.9-1.29)* 1.04(0.89-1.29) 0.97(0.8-1.15)*°  <0.001

LDL-C(mmol/L)  2.15(1.68-2.74) 2.56(1.9-3.28) 2.72(2.22-3.09)% 2.87(2.22-348)  <0.001

H: aFn5 Q1L MLL, P<0.008, b%X/~5 Q2 #HE:, P<0.008, ¢ 7~ Q3 #HLL, P <0.008

3.1.2 T2DM RE&BREELA S T2DM JEREBY AR BELR G R FE RO EL 52

T2DM JERYAERELH 4K . WC. HC. SBP. DBP. Cr. UA. TG. FCP.

i K HOMA-IR. TyG & %= T T2DM FEJE AL AEfE4H , T2DM i 24 AR JiE 2 ) HDL-C
KT T2DM FERGRUE LA, ERA G E L (P<0.05), PAMRSER . ).
B, T2DM JifE. FPG. HbAlc. TC. LDL-C ZR L4t = X (P>0.05).

(&2
# 2 T2DM JERAERELLE T2DM 55 7R AR k2 — 20 R b 45
ety R A 4 (n=69) 5 700 A 4 (n=480) tizly? P

ERE () 58.00(51.00, 67.00) 61.00 (54.00, 69.00) -1.309 0.19

(5 1%) 35/34 275/205 1.058 0.304
£ E(cm) 160.00 (155.00, 166.00) 162.00(156.00, 169.00) -1.664 0.096
1A 2 (kg) 50.00(44.00, 54.00) 63.25 (57.38, 70.62) -10.131 <0.001
WC(cm) 75.40(69.50, 80.00) 89.00(83.38, 94.12) -10.753 <0.001
HC(cm) 85.00 (82.70, 88.00) 94.00 (89.70, 97.00) -10.421 <0.001
T2DM Jk F2(4E) 7.00(2.00, 10.00) 8.00 (2.75, 14.00) -0.913 0.361
SBP(mmHg) 120.00 (109.00, 135.00) 134.00 (120.00, 146.00) -4.376 <0.001
DBP(mmHg) 72.00 (61.00, 77.00) 75.00 (67.00, 84.00) -3.385 0.001
Cr(mmol/L) 57.30 (51.50, 72.70) 66.25 (53.50, 82.55) -2.380 0.017
UA(mmol/L) 272.30 (227.10, 342.50) 334.70(275.52, 397.68) -4.236 <0.001
FPG(mmol/L) 7.90 (5.62, 11.17) 7.68(6.16, 10.60) -0.512 0.609
FCP(ng/mL) 0.86 (0.20, 1.46) 1.23 (0.40, 2.38) -3.151 0.002
HbALlc(%) 8.20 (6.60, 11.30) 8.10(6.70, 10.00) -0.541 0.588




FI3Em 4R
BB HOMA-IR 2.18(1.68, 2.95) 2.67 (1.83, 4.03) -3.334 0.001
TC(mmol/L) 4.36 (3.47,5.21) 450 (3.62, 5.24) -0.774 0.439
TG(mmol/L) 0.85(0.63, 1.19) 1.53 (1.06, 2.28) -7.408 <0.001
HDL-C(mmol/L) 1.41 (1.10,1.72) 1.05 (0.88, 1.26) -6.050 <0.001
LDL-C(mmol/L) 2.32 (1.77,3.07) 2.62 (1.98, 3.20) -1.661 0.097
TYG 551 7.78 (7.42,8.17) 8.37 (7.83, 8.93) -5.471 <0.001

3.1.3 DKD (A 53E DKD 4HIfaFRIstRaTEL B

DKD #1ff] T2DM J%f£. SBP. Cr. UA. TG. FCP. K HOMA-IR. TyG
fe¥m T4 DKD 4, ZREGitE L (P<0.05), MARMEN. S5, KE,
WC. HC. DBP. FPG. HbAlc. TC. HDL-C. LDL-C ZR L4 it¥E X (P

>0.05). (£ 3)
% 3 DKD 41 5F DKD 21— ¥k L
fetr 4 DKD 4H(n=369) DKD #1(n=180) t/zly? p

PR (B 1) 206/163 104 /76 0.187 0.733
R () 61.00 (53.00, 69.00) 61.50 (54.00, 69.00) -0.827 0.408
B Hi(cm) 162.00 (156.00, 168.00) 162.50 (155.00, 170.00) -0.289 0.773
14 5 (kg) 61.00 (55.00, 69.00) 62.75 (55.00, 71.12) -1.038 0.299
WC(cm) 87.00 (82.00, 92.00) 90.00 (82.00, 95.12) -1.943 0.052
HC(cm) 92.00 (88.00, 97.00) 93.00 (88.00, 97.00) -0.642 0.521
T2DM JiFE(4E) 7.00 (2.00, 12.00) 10.00 (4.75, 15.00) -3.992 <0.001
SBP(mmHg) 131.00 (118.00, 143.00) 136.50 (119.00, 152.00) -2.843 0.005
DBP(mmHg) 74.00 (66.00, 83.00) 75.00 (67.75, 83.25) -0.694 0.488
Cr(mmol/L) 61.10 (51.70, 73.70) 81.00 (57.50, 113.58) -7.482 <0.001
UA(mmol/L) 317.70 (263.50, 381.90) 353.15 (272.28, 442.80) -3.266 0.001
FPG(mmol/L) 7.43 (6.10, 10.51) 8.00 (6.27, 11.01) -1.347 0.178
FCP(ng/mL) 1.06 (0.30, 2.03) 1.46 (0.58, 2.63) -2.563 0.01
HbAlc(%) 7.90 (6.70, 10.00) 8.40 (6.97, 10.15) -1.920 0.055
2 K HOMA-IR 2.43 (1.76, 3.57) 2.85 (2.01, 4.35) -2.875 0.004
TC(mmol/L) 4.47 (3.57,5.21) 4.55 (3.60, 5.34) -0.840 0.401
TG(mmol/L) 1.39 (0.96, 2.06) 1.52 (1.02, 2.38) -1.988 0.047
HDL-C(mmol/L) 1.11 (0.89, 1.33) 1.06 (0.89, 1.29) -0.938 0.348
LDL-C(mmol/L) 2.62 (1.96, 3.19) 2.52 (1.93,3.13) -0.201 0.771




TyG f5 % 8.27 (7.74, 8.83) 8.38(7.82,9.04) -2.065 0.039

3.2 A[ TyG ig# 8 M¥E=H £ . SRR EITH.ER AR DKD
REZPELE
£ T2DM g, MBEH A (42 5s=53.359, Pueng<<0.001). rEifiily%H
T (f® 25=71.468, Puena<<0.001) FERIFERE (y? 15=28.585, Pireng<<0.001)
WRAEREE TyG AU E ZRH T mnas, BRERITEE L (Pran<
0.05). (¥4, F D
% 4 R TyG a5 MBI RS IR, BRI &% DKD IR L % ik

A Q1 Q2 Q3 Q4 Prrend
IMpEE A IN(%)] 68(49.6%) 90(65.2%)? 98(71.5%)* 124(90.5%)%>® <0.001
1 1 F L IN(%)] 31(22.6%) 64(46.4%) 81(59.1%)* 99(72.3%)%® <0.001
JERYREFE[N(2%6)] 103(75.2%) 119(86.2%)  127(92.7%)*  131(95.6%)® <0.001
DKD[Nn(%)] 37(27.0%) 45(32.6%) 48(35.0%) 50(36.5%) 0.085

v aFoRE QL ML, P<0.008, b #x5 Q2 Mk, P<0.008, ¢ £xE Q3 ML, P<0.008. P yend<<
0.05, F/rli%E TyG FEEUA Q1 2 Q4 B, TEIBEATBUE G IR L.

100-
= AR A E
80— Em SO EERER
gg 6o mm e AR R
E = DKD
#H 404
4
204
D_

a1 Q2 Q3 Q4

1 AF TyG fasllal gz sl A mbls = Akp. IEARIL & DKD KL=

3.3 TyG BH SRR IBFRRVE XM

Spearman AT o: TyG 885 &, A= . WC. HC. TC. VFA,
DBP. UA. FPG. FCP. HbAlc. ¥ HOMA-IR. TC. TG. LDL-C EIFfH%



F3E LR

(P<<0.05), H##. HDL-C £fitHx (P<0.01), (£5)
% 5 TyG 18HU S ImPRFEFR KA 1k

EEL R P
G -0.218 <0.001
L 0.095 0.025
A 0.281 <0.001
wC 0.309 <0.001
HC 0.210 <0.001
T2DM Jife -0.077 0.072
SBP -0.013 0.758
DBP 0.148 <0.001
Cr 0.05 0.241
UA 0.196 <0.001
FPG 0.683 <0.001
FCP 0.185 <0.001
HbAlc 0.421 <0.001
i K HOMA-IR 0.394 <0.001
TC 0.414 <0.001
TG 0.845 <0.001
HDL-C -0.360 <0.001
LDL-C 0.257 <0.001
VFA 0.334 <0.001

3.4 T2DM REBIBERES M E =B logistic BS54

L& IR AR AR &, 3l DU 204 T2DM s B 14
#., WC. HC. SBP. #3k/t. DBP. Cr. UA. FPG. FCP. HbAlc. TC. TG.
LDL-C. HDL-C. TyG fe#¥nEA &, #HATHEE logistic [FIH3 4T, 455HIR:
A, WC. HC. SBP. DBP. TG. UA. TyG #5¥J& T2DM JI B AE Rk 1) 6 65 X
# (P<0.05), HDL-C =& T2DM B4R R 3 (P<<0.05). (3% 6)

ks DU A IR R AR R N R AR B, K B 2 logistic [F1VA Fiit22 5 X
fF)Fekr: A%, WC. HC. SBP. DBP. UA. TG. HDL-C. TyG f&#uir Z
Z logistic [F] A4, 455HR: /A% (OR=1.076, 95%CIl 1.019-1.135, P=0.008).

10



FIE 4

WC (OR=1.138, 95%CI 1.063-1.218, P<0.001). TyG f&%{ (OR=1.894, 95%CI
1.016-3.532, P=0.044) & T2DM JGRIAE IS GG R R (R 7)
22 6 T2DM JI5 704 JIE Fpk 14 B4 R 25 5] U 43-#

fabr B SE Wald P OR 95 %Cl
o 0.010 0.011 0.783 0.376 1.010 0.998-1.032
il -0.265 0.258 1.054 0.305 0.767 0.463-1.272
i 0.013 0.011 1.488 0.222 1.013 0.992-1.035
NG 0.178 0.021 74.140 <0.001 1.195 1.147-1.244
wC 0.226 0.025 82.864 <0.001 1.254 1.194-1.317
HC 0.309 0.037 70.359 <0.001 1.362 1.267-1.465
T2DM Jife 0.017 0.019 0.793 0.373 1.017 0.980-1.056
SBP 0.033 0.007 20.763 <0.001 1.033 1.019-1.048
DBP 0.042 0.011 13.675 <0.001 1.043 1.020-1.067
Cr 0.002 0.003 0.382 0.536 1.002 0.996-1.009
UA 0.006 0.002 13.894 <0.001 1.006 1.003-1.009
FPG 0.010 0.033 0.089 0.765 1.010 0.947-1.077
FCP -0.004 0.006 0.465 0.495 0.996 0.984-1.008
HbAlc -0.073 0.053 1.925 0.165 0.930 0.838-1.031
% HOMA-IR -0.003 0.007 0.242 0.623 0.997 0.983-1.010
TC 0.088 0.109 0.647 0.421 1.091 0.882-1.351
TG 0.986 0.229 18.470 <0.001 2.679 1.709-4.200
HDL-C -1.305 0.290 20.192 <0.001 0.271 0.154-0.479
LDL-C 0.181 0.141 1.642 0.2 1.199 0.908-1.582
TyG 53 1.008 0.186 29.421 <0.001 2.741 1.904-3.946

R 7 T2DM JEFUALRE) 2 X2 B 2

A hE B SE Wald P OR 95 %ClI

RE 0.073 0.027 7.094 0.008 1.076 1.019-1.135
wC 0.129 0.035 13.994 <0.001 1.138 1.063-1.218
HC 0.069 0.056 1.507 0.220 1.071 0.960-1.196
SBP 0.020 0.011 3.171 0.075 1.020 0.998-1.042
DBP 0.011 0.020 0.320 0.572 1.011 0.973-1.051
UA 0.000 0.002 0.047 0.829 1.000 0.997-1.004
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F3E LR

TG -0.058 0.184 0.100 0.752 0.944 0.658-1.353
HDL-C -0.178 0.342 0.272 0.602 0.837 0.428-1.634
TyG a4 0.639 0.318 4.038 0.044 1.894 1.016-3.532

3.5 DKD & NgEERY logistic BV 47

DL AFTE DKD NEAR &, 205l DAMER]. FE68. T2DM e, &, (R,
WC. HC. SBP. #7ik/&i. DBP. UA. FPG. FCP., HbAlc. TC. TG. LDL-C,
HDL-C. TyG {s¥UNE A E, HATHEEK logistic [F1VH50#H7r, 45H78: T2DM %
f#. SBP. TG. UA. TyG #8%°~ DKD HIfE K& (P<<0.05), (K 8)

e LLERA7(E DKD NS, WEHE K logistic FIEE Fiih5 2 L)1
Fr: T2DM JfE. SBP. TG. UA. TyG F82 UL P41 [0 715 2 S+ 48 5. FCP.
MR HOMA-IR #4172 A & logistic [B1 44047, 455R: TyG 4540 (OR=1.465,
95%CI 1.001-2.144, P=0.049). T2DM JifE (OR=1.052, 95%CIl 1.024-1.080,
P<0.001). SBP (OR=1.013, 95%CI 1.004-1.023, P=0.006). UA (OR=1.003,
95%Cl 1.001-1.005, P=0.002) /& DKD [z fafkz=. (K9

7% 8 DKD [ K Z [0 /34

fabn B SE Wald P OR 95 %Cl
P -0.080 0.184 0.187 0.665 0.924 0.644-1.324
i 0.008 0.008 1.044 0.307 1.008 0.992-1.024
B -0.012 0.009 1.740 0.187 0.988 0.971-1.006
N 0.007 0.008 0.747 0.387 1.007 0.992-1.022
wC 0.015 0.009 2.788 0.095 1.015 0.997-1.034
HC 0.006 0.013 0.204 0.651 1.006 0.980-1.032
T2DM Jifi 0.051 0.013 14.981 <0.001 1.052 1.026-1.080
SBP 0.014 0.005 8.848 0.003 1.014 1.005-1.020
DBP 0.005 0.007 0.483 0.487 1.005 0.991-1.020
UA 0.004 0.001 14.428 <0.001 1.004 1.002-1.005
FPG 0.031 0.022 2.019 0.155 1.032 0.998-1.078
FCP 0.002 0.006 0.092 0.762 1.002 0.991-1.013
HbAlc 0.074 0.038 3.689 0.055 1.076 0.998-1.160
2% B HOMA-IR 0.002 0.006 0.081 0.775 1.002 0.990-1.014
TC 0.090 0.074 1.494 0.222 1.094 0.947-1.264
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