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[Abstract] Objective To explore the clinical characteristics and influencing factors in type 2 diabetes mellitus (T2DM) patients
with metabolic-associated fatty liver disease (MAFLD) who are at moderate-to-high risk of metabolic-associated fatty liver fibrosis.
Methods A retrospective analysis was conducted on the clinical data of 495 T2DM patients with MAFLD who were treated in the
Department of Endocrinology, the Seventh People's Hospital Affiliated to Shanghai University of Traditional Chinese Medicine, from
August 2022 to May 2024. According to the fibrosis-4 (FIB-4) index, the patients were divided into two groups: low risk group for
metabolic-associated fatty liver fibrosis (n=311) and moderate-to-high risk group for metabolic-associated fatty liver fibrosis (n=184).
Differences in clinical characteristics and laboratory test results between the two groups were compared. Univariate and multivariate binary
logistic regression analyses were used to screen the influencing factors of moderate-to-high risk of metabolic-associated fatty liver fibrosis in
T2DM patients with MAFLD. Receiver operating characteristic (ROC) curves and area under the curve (AUC) were employed to evaluate
the predictive value of these factors for moderate-to-high risk of metabolic-associated fatty liver fibrosis in T2DM patients with MAFLD.
Results Compared with low risk group, moderate-to-high risk group had significantly higher age, proportions of patients with a history of
hypertension and coronary heart disease, as well as higher levels of aspartate aminotransferase (AST), blood urea nitrogen (BUN), and
creatinine (Cr) (P<0.0S). In contrast, moderate-to-high group had a lower proportion of male patients, and lower levels of platelet count
(PLT), total cholesterol (TC), triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), glycated hemoglobin (HbA,), free
triiodothyronine (FT,), free thyroxine (FT,), and thyroid feedback quantile-based index (TFQI) (P<0.0S5). Univariate binary logistic
regression analysis showed that male (P=0.020), HbA,_ (P=0.014), BUN (P<0.001), Cr (P<0.001), TC (P=0.001), LDL-C (P<0.001), FT,
(P<0.001), FT, (P<0.001), and TFQI (P=0.039) were influencing factors for moderate-to-high risk of metabolic-associated fatty liver
fibrosis in T2DM patients with MAFLD. Multivariate binary logistic regression analysis revealed that BUN (OR=1.165, 95%CI 1.006-1.348,
P=0.042) and Cr (OR=1.020, 95%CI 1.005-1.036, P=0.008) were independent risk factors for moderate-to-high risk of metabolic-
associated fatty liver fibrosis in T2DM patients with MAFLD, while male (OR=0.574, 95%CI 0.339-0.972, P=0.039), LDL-C
(OR=0.659, 95%CI 0.483-0.898, P=0.008), FT, (OR=0.590, 95%CI 0.404-0.864, P=0.007), and FT, (OR=0.863, 95%CI 0.762-0.977,
P=0.020) were independent protective factors. ROC curve analysis showed that the AUC of the combined 6 influencing factors for predicting
moderate-to-high risk of metabolic-associated fatty liver fibrosis in T2DM patients with MAFLD was 0.728(95%CI 0.682-0.774), with a
sensitivity of 0.620 and a specificity of 0.759. Conclusions ~ Gender, BUN, Cr, LDL-C, FT,, and FT, are independent influencing factors for
moderate-to-high risk of metabolic-associated fatty liver fibrosis in T2DM patients with MAFLD. Monitoring and early intervention for the
above abnormal biochemical indices are beneficial in delaying the occurrence and development of liver fibrosis in T2DM patients with MAFLD.

[Keywords] diabetes mellitus, type 2; metabolic-associated fatty liver disease; metabolic-associated fatty liver fibrosis
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Tab.1 Comparison of the general information and laboratory indices of two groups of T2DM patients with MAFLD
it H TG4 (n=311) Hh s AU AL (n=184) Z/ P
i R GERL
%, M(Q, Q)] 49.0(39.0, 60.0) 65.0(59.0,71.0) -11.297 <0.001
PRSI [151(9)] 5.465 0.019
% 202(65.0) 100(54.3)
‘8 109(35.0) 84(45.7)
BMI[kg/m? M(Q,, Q,)] 26.50(24.30,29.40) 26.35(24.26,28.48) -1.116 0.265
JE Rl [em, M(Q,, Q,)] 95.50(89.00, 102.50) 96.26(90.13,101.50) -0.899 0.369
PIERR TR [em?, M(Q,, Q)] 105.00(84.00, 131.00) 107.50(87.00, 131.50) -0.227 0.821
ST RRIFEIF [em®, M(Q,, Q)] 193.00(158.00, 238.00) 200.50(161.25,233.96) -0.205 0.838
W AR (451 (%)] 78(25.1) 44(23.9) 0.085 0.771
RIS [51(%)] 37(11.9) 24(13.0) 0.141 0.708
LR [1(9)] 142(45.7) 118(64.1) 15.817 <0.001
TR IR IRE [451] (%) ] 210(67.5) 112(60.9) 2252 0.133
TR R R IE (491 (96) ] 51(16.4) 30(16.3) 0.001 0.978
LI [ (%)] 16(5.1) 42(22.8) 34.939 <0.001
I FE KA AR
PLT[x10°/L, M(Q,, Q,)] 229.00(202.00, 269.00) 174.00(149.25, 200.00) -12.771 <0.001
ALT[U/L, M(Q, Q,)] 26.70(19.10, 48.50) 29.30(19.63, 57.25) -0.755 0.450
AST[U/L, M(Q, Q,)] 19.30(15.20, 28.50) 24.15(18.23,42.05) -5.331 <0.001
ALP[U/L, M(Q, Q,)] 85.70(70.10, 105.1) 83.70(64.33,99.45) -1.523 0.128
v-GT[U/L, M(Q, Q,)] 32.00(20.00, 55.00) 26.50(18.00, 52.50) -1.357 0.175
ALB[(g/L, M(Q, Q,)] 42.70(40.20, 44.90) 42.00(39.70, 44.40) -1.511 0.131
BUN[mmol/L, M(Q, Q,)] 4.94(3.96, 5.95) 5.45(4.62,6.63) -4.300 <0.001
Cr[pmol/L, M(Q, Q,)] 55.60(45.10, 66.80) 61.25(48.25,72.08) -3.280 0.001
SUA[pmol/L, M(Q, Q,)] 323.30(275.70, 393.00) 325.05(267.93,380.68) -0.222 0.824
TC[mmol/L, M(Q,, Q,)] 4.73(3.98,5.43) 4.24(3.45,5.04) —-4.451 <0.001
TG[mmol/L, M(Q, Q,)] 2.02(1.45,2.80) 1.73(1.22,2.68) -2.090 0.037
HDL-C[mmol/L, M(Q, Q,)] 1.03(0.91, 1.20) 1.06(0.94, 1.22) -1.136 0.256
LDL-C[mmol/L, M(Q, Q,)] 3.07(2.41,3.77) 2.52(1.70, 3.30) -5.104 <0.001
FFA[mmol/L, M(Q, Q,)] 0.57(0.46, 0.67) 0.58(0.44, 0.75) —0.944 0.345
FPG[mmol/L, M(Q, Q,)] 8.60(6.93, 11.35) 8.34(6.83,10.20) -0.900 0.368
FINS[pmol/L, M(Q, Q,)] 67.14(46.93,102.30) 65.12(40.50, 102.60) -1.084 0.279
F-CP[nmol/L, M(Q, Q,)] 0.80(0.63, 1.05) 0.82(0.60, 1.07) -0.055 0.956
HbA, [%, M(Q, Q,)] 9.70(8.00, 11.50) 9.10(7.80, 10.80) -2.259 0.024
HOMA-IR[M(Q, Q,)] 4.43(2.80, 6.84) 3.85(2.44, 6.88) -1.399 0.162
TT,[nmol/L, M(Q, Q,)] 1.69(1.51,1.87) 1.67(1.44,1.90) -0.490 0.624
TT,[nmol/L, M(Q, Q,)] 110.60(94.50, 123.10) 111.07(93.30, 127.23) -0.877 0.380
FT,[pmol/L, M(Q, Q,)] 5.13(4.70,5.54) 4.86(4.42, 5.20) ~4.974 <0.001
FT,[pmol/L, M(Q, Q,)] 16.49(14.98, 17.66) 15.57(14.42,17.05) -3.668 <0.001
TSH[pU/ml, M(Q,, Q,)] 1.86(1.27,2.52) 1.92(1.40,2.67) -0.981 0.327
TEQI[M(Q, Q,)] 0.04(~0.26, 0.30) ~0.02(—0.28,0.18) -1.993 0.046
TSHI[M(Q, Q,)] 2.81(2.43,3.21) 2.80(2.37,3.11) -0.592 0.554
TT RI[M(Q, Q)] 29.41(21.18,41.84) 30.26(21.11,41.33) -0.282 0.778
FT,/FT,[M(Q, Q,)] 0.31(0.28,0.35) 0.31(0.28,0.33) -1.169 0.242

T2DM. 2 BUWEPRG ; MAFLD. [REAHSCHR I TG ; BML (R EH8%0; T2DM. 2 BUMEFRG ; PLT. M/MRITEL; ALT. B IN5; 5 ; AST.
PEEEGEY; ALD. BPERSERRN; v-GT.v- A B IEE; ALB. I8 ; BUN.IMJRER; Cr JLEF; SUA. IMUJRER; TC. BAREEE; TG. Hik
=Hif; HDL-C. (=% IR A AN A EE; LDL-C. K% B g A F IS B ; FRA. WE S ARNIIR ; FPG. &S HEIMKE; FINS. JEEL R F-CP. & C
ks HbA, LML ; HOMA-IR. B ASHRPEA 6 ) ZAEHUIR A TT, B =BHURIREERR ; TT, SHARIRE FT, 0iis —mHUR AR
JFARR; FT, e HARARE s TSHEHVIRIREE ; TFQL HARIRSUB A G 4 TSHL 2 HFUARIR R840 TT R A HUIR AR HUAR AR
FAHBUEE FT/FT,. s — MUFRLRBR R S /i s FOIR R 3R Lo (e
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HAER, DU A SRR T e A H X
B R PR AS B (75=0, J&=1)#F1 TR 2K —JT logistic [P
S, RN, B (P=0.020). HbA, (P=0.014).
BUN(P<0.001), Cr(P<0.001), TC(P=0.001), LDL-C
(P<0.001). FT,(P<0.001). FT,(P<0.001). TFQI
(P=0.039) A T2DM 5 71 MAFLD & A S i i bk
JH-2F Ak v s KU RS2 R PR, T TG e B i 5 i
(P=0.600)(¥22).

&2 T2DM G MAFLD &GRSRV 2T 4 A
T A PR 21426 P 22— 7 Logistic U 45-47

Tab.2  Univariate binary logistic regression analysis of
influencing factors for medium and high risk of metabolic-

associated fatty liver fibrosis in patients with T2DM and MAFLD

Ak B SE  Waldy
Pris -0.443  0.190  5.436
HbA,, —0.106 0.043 5984

OR(95%CI) P
0.642(0.443~0.932)  0.020
0.899(0.826~0.979)  0.014

BUN 0272 0.062 19482 1.313(1.163~1.482) <0.001
Cr 0.019 0.005 12247  1.019(1.008~1.030) <0.001
TC -0.298 0.087 11.688  0.742(0.625~0.880) 0.001
LDL-C —-0.459 0.098 21943 0.632(0.521~0.766)  <0.001

FT -0.767 0.160  22.943  0.464(0.339~0.636) <0.001

0.848(0.774~0.930)  <0.001

3

FT -0.165 0.047 12380

4

TFQI  -0.514 0249 4243  0.598(0.367~0.598)  0.039

TG -0.025 0047 0275  0.976(0.890~1.070)  0.600

T2DM. 2 B IRSG ; MAFLD. {CBHARCR i PEIG ; HbA, . b
fRIZTE 1 ; BUN. MR EA; Cr UEF; TC. EHFEEE; LDL-C.
I G R I B P, Ui s WU BRI SRR 5 T, g s
RIRER ;. TRQL PRI B A TG H il =18

2.3 T2DM &I MAFLD B AR AR P 47 4
A e XU 52 e PR 3R 1 22 LR - JC logistic 8] )4 43
Br B ER It logistic I BT 45 R Ay Se 2%
BRI A Z I 2 " Tt logistic [FIH 437, £S5 0
7, BUN(P=0.042). Cr(P=0.008)+% T2DM & F MAFLD
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Tab.3  Multivariate binary logistic regression analysis of
influencing factors for medium and high risk of metabolic-

associated fatty liver fibrosis in patients with T2DM and MAFLD
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for medium-high-risk fibrosis in patients with T2DM and MAFLD
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