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2 BlfERRm e AR ANt EEREEE R EE R
i B 5 BF T 4E L ROHE R
KA, Ek, Hok, Bh, K
(MR RN IBEL, K& 130041)

E B BRIT2RUME IRYG (type 2 diabetes mellitus, T2DM) 7 A AH N5 7 M 9% (metabolic
associated fatty liver disease, MAFLD) & 5% # H A5 75 F P[] (time in range, TIR)5 474k
ERHI . Ak ME20204E7 H £20204F11 H #ki2 T3 B N 43 W B T2DM A I MAFLD £
F20501 o AR E A 5 AR B A I A5 9 JH AR A E (B (liver stiffness measurement, LSM)¥f 84 41
N AR B HF4EAL 4 (LSM <8.0 kPa) FIHFLF 4 fL 41 (LSM = 8.0 kPa) . >RAEH AU L, A i | i
fg . HFDIRE . Mk M A b FE R B, TR 5 80 (body mass index, BMI) ., [ R AL
P8 %0 (homeostasis model assessment of insulin resistance, HOMA-IR) FI45 4 TIR . % F 7 2k
STRE A 4G 56 R CAS: 6 AT AL ) — S T BORE EL A, PearsonZR AR G 43T Bb A 4% AR e [] 19 AH G
KFR, VHHRMZH Rlogistic MM A ST K R 507, &R SAEFFAE a1,
b A BMT, =L H il (triglyceride, TG). & MR A I, F2f (alanine aminotransferase,
ALT), KA H MR A I F M (aspartate aminotransferase, AST)XHOMA-IR/KFEEH, TIRK
A (P<0.05) . HFAF4E b FEE 58 HEWBMI, TG, ALT. AST X HOMA-IR/K 2 1FE /%
(P<0.05), STIRKYF S 1A K (P<0.001), BMI. TG. HOMA-IR X TIRJE 4T 4 1k i b ~7 f& [
IR (P<0.05). #5it: T2DMG IFMAFLD 4 (% i A M TIRBAR , A0 A T 27 4 £k g KUK B K
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2020, 205 patients with type 2 diabetes (T2DM) and metabolic-associated fatty liver disease (MAFLD) who were
hospitalized in the department of endocrinology of our hospital were collected. Patients were divided into a non-
hepatic fibrosis group (LSM <8.0 kPa) and a liver fibrosis group (LSM >8.0 kPa) according to the liver stiffness
measurement (LSM) measured by transient elastography. We collected the patients’ medical history, detected
bio-chemical data such as blood glucose, blood lipids, liver function, glycosylated hemoglobin, and caculated the
body mass index (BMI), homeostasis model assessment of insulin resistance (HOMA-IR) and glucose time in
range. Using two independent samples t-test and x’-test to compare the general statistics between the two groups,
and Pearson linear correlation analysis was used to compare the correlation between the variables and the single-
factor and multi-factor Logistic regression models were utilized to analyze affecting factors. Results: Compared
with the non-hepatic fibrosis group, the BMI, triglyceride (TG), alanine aminotransferase (ALT), aspartate
aminotransferase (AST) and HOMA-IR of the liver fibrosis group were higher and its TIR level was lower than
that of the non-hepatic fibrosis group (P<0.05). The degree of liver fibrosis was positively related to the patient’s
BMI, TG, ALT, AST and HOMA-IR levels (P<0.05) but negatively related to the TIR level (P<0.001). BMI, TG,
HOMA-IR and TIR were independent risk factors for liver fibrosis (P<0.05). Conclusion: The lower TIR in

patients with type 2 diabetes combined with metabolic associated fatty liver disease, the greater the risk of liver

fibrosis.
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A AH % i W5 PR 9% (metabolic associated
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1.2 Hi&

WA T G i A2 R 0 I R BEORE, AL AR
SRR R BE . (RE . BMI; BEARACH
KA AACTEDR, 4G =B H Il (triglyceride, TG).
S [E P (total cholesterol, TC). K% g & M0
[ i (low density lipoprotein cholesterol, LDL-C) .
f7 %% B i 2 1 JIH [ B (high density lipoprotein
cholesterol, HDL-C); [N % l2 % 3:%% % [ (alanine
aminotransferase, ALT). K[ ]& %R & K FL
(aspartate aminotransferase, AST). LSM, ZSJg Il
1% (fasting plasma glucose, FPG). HbAlc, =5 IE ik
% % (fasting insulin, FINS)4§. il i fa SR IEAL
fifs % LT HE E (homeostasis model assessment of
insulin resistance, HOMA-IR), FITHOMA-IR = FINS x
FPG/22.5. i JUAFRRMME (BRI =452 h,
BERT . 0x1. 340) BUEIE T3 7E3.9~10.0 mmol /L5
TIR, TIR=JUMLHEH 7% 7E3.9~10.0 mmol /LA YK
H/9%100% o I FH B s P B A5 47 R (FibroScan ) il
FRLSM: H—A AL RSO0 LA I #RAEE 1T
PeE, — M FIMAMSL , 7EBMI =28 kg/m®, fii[f]
XLAVPR S o [R] Azl i 28 /0 s T an il 1o, A6 il (L
14 74 43S T B 55 Hh (S48 (/N T0.3 A Ak

R1AABE - MABMENIBIR LR

1.3 GitF 48

K HISPSS 22,058 T4 AF HEAT R A 20 #r o X T
JIke A TE 285 43 A 1) 1 B8Rk DL Y B A o 25 (s ) i
W, A RBCR R 5, SR F Pearsondf 3T L
WA AR w R B AH S R o THECRERE LU B HE (%) o
Fon, HEECRHACKR . DRHEMEZHER
10gistic@”ﬂ*§ﬂﬁﬁ?%ﬁuﬁ%E‘Jﬁ’ﬁ, P<0.05 N2
SAGITFE L,

2 /R

2.1 —AEMMIGRENLIERT S

SAEMAgdmit, dF4bddmmBMI,
TG. ALT. AST. HOMA-IR/K S 5, TIRKE
fi%, ZREGIFE L (P<0.05, #£1),

2.2 BlGRIEFRSFAE N EENHEXEDHF

PearsonZ& M AH L/ HT R« HFEF4efb e S
BFEMBMI, TG. ALT. AST X HOMA-IR/KF &
IEAH54(r=0.213, 0.254, 0.612, 0.319, 0.282;
¥1P<0.05), STIRKFEHAK(r=-0.734,
P<0.001),

Table 1 Comparison of general data and bio-chemical indicators between the two groups

Glansi AT Y fb A (n=115) 27 44020 (n=90) X/t P
P/ [511(%)] 0.011 0.917

% 66 (57.4) 51(56.7)

& 49 (42.6) 39 (43.3)
R % 52.72 + 12.61 52.94 + 13.16 -0.123 0.902
BMI/ (kg-m™) 26.38 +3.31 29.19 + 3.32 -6.036 <0.001
Jpa e/ Jil 7.00 + 3.86 8.48 +7.36 -1.865 0.064
HbAlc/% 8.00 + 1.52 8.39 + 1.66 -1.767 0.079
TG/(mmol-L ") 2.95 + 1.63 5.53 £2.62 -8.641 <0.001
TC/(mmol-L™") 541 +1.29 5.75+1.19 -1.912 0.057
HDL-C (mmol-L™) 1.10 + 0.25 1.07 +0.25 0.798 0.203
LDL-C (mmol-L™) 2.87 +0.96 3.11+0.95 -1.746 0.203
HOMA-IR 5.54 +2.64 10.30 + 3.93 -10.338 <0.001
FINS/(uU-mL™) 16.28 + 8.28 15.71 £ 6.58 0.535 0.593
FPG/(mmol-L™") 8.59 +2.55 9.27 + 3.00 -1.755 0.081
ALT/(UL™) 35.69 +20.36 43.38 + 12.94 -3.123 0.002
AST/(UL™) 21.19 +7.23 23.49 +7.79 -2.178 0.031
TIR 63.96 + 12.51 38.48 + 17.90 11.981 <0.001
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2.3 FFEF 4L & fR Y logistic [E A5 #7

B Rlogisticm H4rHr .78 : BMI, TG,
ALT . AST. HOMA-IR X TIRY 5 T 47 4ifk K& R 1%
TE KK (P<0.05) . Z K Flogistic[ml 043 H7 &7

T2 FFAEN LR 2 E RlogisticE I3 2 T S4]

BMI. TG. HOMA-IR M TIRSE AT 41 4E 1L i 2l 57,
fa 6 2% (P<0.05), BMI, TG, HOMA-IR /K
SRR . TIRMY KRR, 2R 2 b 09 XURS: R
(#£2, 3).

Table 2 Single-factor logistic regression analysis parameters of liver fibrosis

95% CI

s b S, Wald P OR

TR FBR
AR 0.001 0.011 0.02 0.902 1.00 0.98 1.02
PE5 -0.030 0.284 0.01 0.917 0.97 0.56 1.70
BMI 0.256 0.049 26.74 <0.001 129 1.17 1.42
S e 0.046 0.025 3.38 0.066 1.05 1.00 1.10
HbAlc 0.158 0.091 3.03 0.082 1.17 0.98 1.40
TG 0.692 0.110 39.70 <0.001 2.00 1.61 2.48
TC 0.217 0.115 3.57 0.059 1.24 0.99 1.56
HDL-C -0.460 0.576 0.64 0.425 0.63 0.20 1.95
LDL-C 0.257 0.149 2.99 0.084 1.29 0.97 1.73
HOMA-TR 0.500 0.074 45.89 <0.001 1.65 1.43 1.90
FINS -0.010 0.019 0.29 0.591 0.99 0.95 1.03
FPG 0.089 0.053 3.02 0.083 1.09 0.99 121
ALT 0.026 0.009 8.77 0.003 1.03 1.01 1.04
AST 0.041 0.020 4.43 0.035 1.04 1.00 1.08
TIR -0.116 0.016 50.75 <0.001 0.89 0.86 0.92
3 FFAEN LR B KlogisticE I3 2 HTSH]
Table 3 Multi-factor logistic regression analysis parameters of liver fibrosis

95% CI

Ap g b S, Wald ¥ P OR

TRR FRR
BMI 0.163 0.07 5.03 0.025 1.18 1.02 1.36
TG 0.533 0.16 10.52 0.001 1.70 1.24 2.35
ALT -0.023 0.02 1.49 0.222 0.98 0.94 1.01
AST -0.089 0.05 2.77 0.096 0.92 0.82 1.02
HOMA-IR 0.272 0.09 9.28 0.002 1.31 1.10 1.56
TIR -0.088 0.02 20.35 <0.001 0.92 0.88 0.95
3 itig g 33 788 0 A AHE SR ML 9 B XU 95 MAFLD

MAFLD & A 18 P I B DL B R 2 —
A5 O R O AT A AL BT RE AL KR AR o [

B F R LSS, HAIFAT2DMM & ST
18 1 4 XU 2 IE W N 2~ 34 R A R
WY FFEFdEf b ™ &, AR HAr, 18
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J A fe rE PR IRE . B . DR AE AR
KT B FIRYF MAFLD %, (241
B 25w e F FIA 5 MAFLD W %, R
BT MAFLD [ & K R 2% 147 4300 1 100 4 4 7
HTMAFLD 5B . RS RALHT . T2DMEH Y]
G, HETUA V208 580 FHBURE IR 25 06 97
MAFLDW ¥, &l 2 T2DMA I MAFLD
BAERIIT TR EEZEN 0. MEZEER
HbAlcHIMAFLD X &, H&IEHFAEFIE. 2019
4E6 A CTIR(H %505 H A 7 [ P ) [ B 22 3870)
A, AR AT O A T b S i BB 3 A A AR Il B
HKF-, EHbALCHEEA . MayedaZs 'y
WF ST ESE T TIR 58 R 95 ] [l 289 22 (diabetic
peripheral neuropathy, DPN)RE G, A
WA EZMHbALcSDPNA B E MM, Wik, 5
HbATcHIH, TIRA] HE4F b Jsz ke w3 I 0% . AEC I IR
I: 0 IMLBE O B R AR . AR MER TIR S T2DM A 3F
MAFLD B & FF A 4L B e PE, 4 id PearsonZk P
S AT 2 I R logistic FIH 4T B~ , TIRS AT
YL R, TIRAKEIAL, LR 4k id XU
MK . Schiaffini % [ A2 3 1ok R 22 1l W
(continuous glucose monitoring, CGM)ﬁﬂiﬁﬁf‘H[ﬂl
4 25 LRI B 8 2 K 5 IR £ 4 Ak i R B 5 OE A
X, XGARMRER—F,

2L S MAFLD# UI A5G, 75— KAPA
I ST A B, E JHE B o B A At A i R 3R
(BB e o IMLAR R % . I s ) #F AT {2 #F MAFLD
W, U HIG N A A 2 S O R AR TR ) 1 XL
61, Tuong " B9 & L T2DM A JFMAFLD
BEBMUEM &, 4%, X 5ARMR
gERIE 3 . BRI Z AN, BT AR E AR 4l
UK A7 A RE T RO e 1055, AR DL TG I P
KAGAZ AR, SECT I 400 20 4 Jg 5 4% .
N Jre A T 20 R 10 A8 B B AR PR, P R AR AR
JERIE, BfJ5 45 Kupffer M0 . T 2R 40 M 7E N
) 1 A e 5 200 M s L R S 4 M DL ) R
SRR T ORT 4T AT — 0 R A D v T
GG ER . BEKEHTGA S T2DMPE %
MAFLD S A0 G, HAZE ML ity & B, A
R kB . SHFAELFdefb it b, 2R 4Efb TGk
VG, HSFA bR 2 IEM G, ARFRIE
KW : ALT . AST/KVFAEFLF e 8, A
JIF £ 4 Ak i 0 ST fa B R 28 o SR T g — /> A U v AF
FEUSAE Y AST K - T 15 2 BB 3 38 4 ok <7 S
HZE. Mikolasevic/’%‘g[lg]ﬂgﬁﬁﬂ)%‘@ﬁ%%ﬂﬁfﬂﬁ%
MY ALT J2& H B2 25 4 Ak RN 6 30 2F 48 4 nd 2 37 i jr 1A

oo Bk TR A A AR 0 R B i AT 4 2 DA SR
AST . ALTX}EF4EAb 5200

Ji i AR HT b & MAFLD ™ 5 4 3 (19 0 57 K
B R 2K, [R) I A T2 DM Y S R 4 J ok 78 vl b
TR A o Y KRR S R, 8t S
T {5 IR Y 45 A B - TR K AL & W IR e 1 2%
BEAAES BT, b2 088
R0 UL kAR R AL . RAE . 4L AP T 0
SO AN, R R ICPL S S BUNAE S i n B
fife R 2 08 0 i 1) 55 7%, 1E— 25 R g i 3R
FREO A 5 3 1 A 2 4 TR DA i B K SR BT 45
£, MBI HOMA-IRS 4 4L 37 AH G . Aller
5 DU BIF 5T 45 SR AR 7R B8 5 R P01 BE 2 ) L 4
(F-¥IHbALC <7%) W HE bR BB 5 & AR P4 de b i) —
a2, HHOMA-IRAE M 7 i i HA T 27 24
TR XU P, 5 ARG 45 RAHSY . AWFIE
FEPR AR . HbALcE S LG I=E L, HiEn—
TG A2 466107 H & A FTIETE A BB 5 22 0 I 2 4%
M /RLSMTFE S HbALCH X, £ K R/ s bl
PRI B FE SR LS MBI A Al 57 &2 i (R &R . 31X 1] B
sk UL R A A e AR TARRY . S
HFEF 4 AL 35 M6, X S Koehler Y 1B 5T
AR —F L FEZTREENIIAE ST, AR L
SLSMICHEAEM, HLSM{E &t x5k )5, 5
iy B,

2Zi ', BMI. TG, HOMA-IRXTIRZT2DM
A IEMAFLD B E AR 4L i k7 fa B N & . TIR
1B R 3T AF R B 24 B PE A B B R B s A, E R
B NAME R B HEFE R, A Im IR EE AR5 T
M, AF5815 H T2DMA I MAFLD £ # TIRIY K F-
AR, B T 2T 4 Ak il JXURS: 8K
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