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I, Wk, AR, FFA CHrssERRE S — R EER: AYRAPR 0, HrsE S8R 830054)

E: BHY RITFSBIA PP R B R HCPTIE 2L (homeostasis model assessment of insulin
resistance, HOMA-IR) Ky-B & Ei# 0 (y-glutamyl transferase, GGT) XF{QiHfAHI
Ha Wi P (metabolic associated fatty liver disease, MASLD) & F28U4E R 95 i & HE e
2L TN E . F33E EH2017451 H 1 H 2201843 H31 HAEHamE Rl K& 58—t
JBEEBE 2 161 IMASLD & FE2 80 JRpE 83 R A B il sk g R bn, GFE
WA MR E LM (alanine aminotransferase, ALT) . KA ZIRE LG (aspartate
aminotransferase, AST) . GGT. H&EMH. HM =g (triglyceride, TG) . JjJH[H i
(total cholesterol, TC) . =% ARE FHAHMEEE (high-density lipoprotein cholesterol,

HDL-C) . k% EF A& HE[EEE (low density lipoprotein cholesterol, LDL-C) . %¥H#
Mg, SHEFESEAKT. CME A (C-reactive protein, CRP) %5, {+HHOMA-IR,

HOMA-IR = 7= i MBE/KF x 25 JEIR S 28 / 22,50 SR Wk I i 1k s A5 s A DN 28 38 JHF ik
g f 5245 8250 (controlled attenuation parameter, CAP) . HRyEEEFEVISHERAE
JHEARE AL 15 0 2 AR AR AR AL (12651) FFFEfLAE (351D , KA Cox[al )443 HTMASLD
B H2 AP PR £8 38 B U7 S i 2 R A 1) 52 e [R] 3R A R Cox IR 73 7 1 28, 21l
THMMASLD & H2 8488 JR s 58 25 i3t e 22 40 19 52 30 TAERFME (receiver operating
characteristic, ROC) HIZEAIRIFEHIZE, S0P S il IR 22 il i 26 . 45 5R BEVI54F,

161451 6 2 35k A4, RAZR N21.7% (35/161) o Z R ZECox[El A3 #13E
By, G (HR =2.074, 95%CI: 1.238~3.647, P=0.023) . GGT (HR = 2.675,

95%CI: 1.249~3.789, P =0.009) MXHOMA-IR (HR =2.179, 95%CI: 1.348~5.896,

P =0.011) JNMASLD& FF 2804 JRjps & 2 BE U7 548 3k J|& 22 JHAE AL i Oz fa R R 3R . TR
M. GGT. HOMA-IR H i & 64 Tl MASLD & -2 B JR 5 55 35 33k Fg &2 A 40 X
[ FIROC il 2% R THI AR 43 31°40.770 (95%CI: 0.659~0.881) . 0.800 (95%CI: 0.698~
0.902) . 0.741 (95%CI: 0.623~0. 860) }%0.924 (95%CI: 0.861~0.986) ., RHK
Lot s, WM. GGTELKXHOMA- IR%ﬁyﬂJMAswé#z?&*@ﬁﬁi&%%ﬂ%ﬁ%i@
BA RIFFEIGEE . Cox MRG0 BT = 0.723 < IRMH (=1, 5= 0) +0.996 x
GGT (U/L) +0.837 x HOMA-IR — 18.775, H B2 S N1.46, MASLD/\}JFZﬂ:J*)ﬁ
PRI A Cox X157 blinsr,  Hoadk i 22 AAL () I TR) A, GGT SXHOMA-IR H IS St 4. [
mfad 2B KRIE R ERIEN B . 4518 HOMA-IR XGGTH T FllIMASLD & H-2 Y
B PR A 3 e 2 TR AL B A R i e 2
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steatohepatitis complicated with type 2 diabetes mellitus

Yang Dan, Yao Lei, Zheng Lijiao, Pan Kejun (Infectious Disease and Liver Disease Center,
First Affiliated Hospital of Xinjiang Medical University, Xinjiang Urumgqi 830054, China)
Abstract: Objective To investigate the predictive value of the homeostasis model assessment of
insulin resistance (HOMA-IR) and y-glutamyl transferase (GGT) on the progression to liver cirrhosis
in metabolic associated fatty liver disease (MASLD) patients with type 2 diabetes mellitus (T2DM).
Methods Total of 161 patients with MASLD and type 2 diabetes mellitus who were admitted to
the First Affiliated Hospital of Xinjiang Medical University from January 1st, 2017 to March 31st,
2018 were selected. Baseline indicators were recorded, including alanine aminotransferase (ALT),
aspartate aminotransferase (AST), GGT, albumin, triglyceride (TG), total cholesterol (TC), high-
density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), fasting blood
glucose, fasting insulin levels and C-reactive protein (CRP). HOMA-IR was calculated as follows:
HOMA-IR = fasting blood glucose level x fasting insulin / 22.5. Liver stiffness and controlled
attenuation parameter (CAP) were measured using transient elastography. Patients were divided
into non-cirrhosis group (126 cases) and cirrhosis group (35 cases) according to the occurrence of
cirrhosis within the 5-year follow-up period. Cox regression analysis was used to identify factors
influencing the progression to cirrhosis within 5 years and to construct a Cox risk score model.
Receiver operating characteristic (ROC) curve and decision curve were plotted to assess the net
benefit rate of the independent predictive factors. Results Over the 5-year follow-up, 35 out of
161 patients progressed to liver cirrhosis, with an incidence rate of 21.7% (35/161). Multivariate
Cox regression analysis showed that smoking history (HR = 2.074, 95%CI: 1.238~3.647, P =
0.023), GGT level (HR = 2.675, 95%CI: 1.249~3.789, P = 0.009) and HOMA-IR (HR = 2.179,
95%CI: 1.348~5.896, P = 0.011) were independent risk factors for progression to liver cirrhosis
within 5 years in patients with MASLD and type 2 diabetes mellitus. The areas under the ROC
curve of smoking history, GGT, HOMA-IR alone and combined for predicting progression to liver
cirrhosis in patients with MASLD and type 2 diabetes mellitus were 0.770 (95%CI: 0.659~0.881),
0.800 (95%CI: 0.698~0. 902), 0.741 (95%CI: 0.623~0. 860) and 0.924 (95%CI: 0.861~0.986),
respectively. Decision curve analysis showed that smoking history, GGT and HOMA-IR all had
good net benefit rates in predicting the progression of MASLD complicated with type 2 diabetes
mellitus to liver cirrhosis. The Cox risk score model was defined as: score = 0.723 x smoking (yes =
I, no = 0) + 0.996 x GGT (U/L) + 0.837 x HOMA-IR — 18.775. The optimal diagnostic cut-
off value was 1.46. Higher Cox risk scores in patients with MASLD and type 2 diabetes mellitus
were associated with shorter cirrhosis-free survival time. GGT and HOMA-IR showed a trend of
increasing expression from the low-risk group to the high-risk group. Conclusion HOMA-IR and
GGT have a high net benefit rate for predicting the progression to cirrhosis in patients with MASLD
complicated with type 2 diabetes mellitus.

Keywords: Homeostasis model assessment of insulin resistance; y-glutamyl transferase;
Metabolic associated fatty liver disease; Type 2 diabetes mellitus; Liver cirrhosis
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W% . 28R B 9% m. BefR
WHERT BRI B Q&N , @& E
PEMRIE s @2AYBE PR & M B O A B

JHEIMEHRREE ;. OARRLGRVIH R ViH . &
AL 3T 5 R B 22 20 — P s R B AL B 2% 01 > ik
(201701-08) , FTAT B MK E st IR =

1.2 ERARAT BT BE T N 82 K3 = 2 I A 4
S # Bk LS ml, EDTA$UEE, 3000 r/minff 05 min
(HOFPELI0 ecm) , HEEHN EEREART
RIRKFERAZEZ RN, RAHEFBK-6004 H 3)
A AT bRt RHE S BRI A R AR
B B ML I D Redabn, B4 A 2 R 2 2 17 % Il
(alanine aminotransferase, ALT) . RARREA R
#M8f (aspartate aminotransferase, AST) . GGT. H&&
H; MASTEAREFEH M =5 (triglyceride, TG) . &
JH[EEE (total cholesterol, TC) . =2 A HE
fi (high-density lipoprotein cholesterol, HDL-C) . ik
X FEREEE A IHERE (low density lipoprotein cholesterol,

LDL-C) ; 5 % JRIMKE e 23 IR 5 20K -F, tH 5
HOMA-IR, HOMA-IR = 7= MK > 25 B &
/225, KR Lyl e B ECKR N E A
(C-reactive protein, CRP) 7K~F; Al £ 3 I 5 AU AH
KAgbr: R, MR IR
TG THE PR A AR SR LU AE (neutrophil to
lymphocyte ratio, NLR) PAJZ IfiL /NN EL 40l U AEL
(platelet to tymphocyte ratio, PLR) ; 5l g Y,
PGB ARG I B3 IR 2 R 52455502480 (controlled
attenuation parameter, CAP) .

1.3 FoFPI R A AR B — TRl WdEls .
. AEIEH (body mass index, BMI) . WAH .
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WE VT SAE I R B AL s R 2R, 4 TiIMASLD
A2 RUpE R H o R B AT REAL I 2R AR AE
(receiver operating characteristic, ROC) HiZEFIH Ik,

SIS R R AR 2, T FIu R SR p
TRIMIMASLD & -2 808 PR3 585 il 1 S e 2 -4
(ICox KRR AL, AP < 005 N2 3 Gt X

28R

2.1 —f&FA FLGIN161HIMASLD A F:2 74 b R 9
B, Ei35~65%, T (478+7.7) %, Bk
10161 (62.7%) , 216041 (37.3%) ; ~FHBMI
(25.3 £2.2) kg/m’, ZE[fT545RIL3SHIMASLD A
FE2 U R BB R AR, R AE R N21.7%,

FEMASLD & I 2R BE IR B H BE VI SaE R Bt R Z
FFREAL 43 R R AR AL 2 1264 (78.3%) FHJFRE{k 20
356 (21.7%) , FFAgEfb 4] 3 WO e A
. CRP. NLR. GGT}HOMA-IR) & 2 & T3
JFEEfLAH (P3<< 0.05) , WL,

2.2 MASLD&F2A 45 fi ok .4 it R 2 IFARAL 89 %78
B& LIMASLDE 2808 FR I 25 bl U 544 A ik
EEMEL (B=1, 5=0) EARZE, LIS
(B=1, =0 . SMEHKE GE=1, F=0) .
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VB9 B AR B HEAT B R K Cox /AT, 45 5 ¢ I U i
J#. CRP. NLR. GGT. WifH5 ZHOMA-IRA[fE 5
MASLD& 2800 R 18 35 B V7 5553t Je 22 A0 A
5, 2. DIMASLDEFH2 R0 R 3 B US4 2
BB GE=1, B=0 {ENEAZE, DA
WEREREE . CRP. NLR. GGT. Wi/ sh &zHOMA-IR A
HAS R AT 2 R R Cox B A 43 Hr, 45 R BHA IR 58
(HR =2.074, 95%CI: 1238~3.647, P=0.023) .

GGT (HR=2.675, 95%CI: 1249~3.789, P=0.009)

JHOMA-IR (HR=2.179, 95%CI: 1.348~5.896, P=
0.011) AMASLDA FE2R0 8 R (34 b V5 SAE it g 22
FREAL T fERG R 2, L3,

2.3 &% m B ETFNMASLDA 528 48 fk s & it
B ZATAEALEHROCH & W2 . GGT. HOMA-
IR 2 = F B TIIMASLD A F£2 24 5% JR s 2
53 A TR AL XU RO C 1E 48 R T AR 43 BN



0.770 (95%CI: 0.659~0.881) . 0.800 (95%CI:
0.698~0. 902) . 0.741 (95%CI: 0.623~0. 860)
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e EAE A, W RUE ., MASLD &G IR 27 H
PRI B Cox MR #5703k Jo 2 FHFAsE A f e

}%20.924 (95%CI: 0.861~0.986) , W1,

ROC Ehi&

2.4 RFWMEST 1ERZEAHE B EMREE N, " ] ‘
W H s . GGT & HOMA-IR FililiMA SLD -2 32 71 4 Ny = — i
PR3 e 2 AL 35 B R I i il as %2, FF HBR ' — S
AP AR R TR R bR, L2, B o
2.5 Cox M /3 A 93 5 BT IR . GGTLL =
S HOMA-IR ¥ 2 (K T IMASLD & 32 80 9 bR Jis 28 %
BtV 54 13 JE 2 AT I AL R Cox XU 15 20 A A Ay Cox
KBSAF RS9 = 0.723 < IRIH =1, f5=0) +
0.996 x GGT (U/L) + 0.837 x HOMA-IR — 18.775,
HigEieWEs N1.46, WRIEHREZ MR ST O L ey
B AE AR, WE3A. 3B | FEM MASLD &3 2 B RFSE#REFELRER
MASLD-& FF2 808 JR 73 78 Cox MUK 43 73 I 21 e # ROC Hh%
#F 1 IEBTEE(CLAFNBTEELLE MASLD &3 2 BIER R B2 —RER
A ERFARALLE (1264)) FTAEALE (354 ) Exam aiit PiE
S (xxs, %) 473+175 49.7+8.5 t=1.584 0.115
B4 (4)) 79/47 22/13 2 =0.000 0.986
BMI ( x+s, kg/m®) 252420 258 +2.6 +=1.486 0.139
B ERE (/F, H]) 89/37 20/15 7 =0218 0.824
L (R/F, B) 56/70 28/7 7 =6.786 0.009
TG (x+s, mmol/L) 23+07 24+0.6 1=1260 0.209
TC (x+s, mmol/L) 51+1.0 53+0.8 1=1380 0.170
LDL-C ( x+s, mmol/L) 3.4+0.6 3.6+0.5 1=1.743 0.083
HDL-C ( x+s, mmol/L) 0.8+ 0.1 0.8+0.1 1=0.866 0.388
ALT (x+s, U/L) 47.0+7.6 478+6.7 1=0.549 0.584
AST (x+s, U/L) 445204 449+ 149 1=0.096 0.924
%l (x+s, g/L) 33.7+4.4 32.4+3.1 t=1.741 0.084
FEREAEE (x+s, kPa) 8.1+1.6 123+1.9 1=13.103 < 0.001
CAP (x+s, dB/m) 248.8 +43.6 254.6 +25.5 1=0.750 0.455
CRP (x+s, mg/lL) 23+0.5 29+03 1=6.936 < 0.001
NLR (x*s) 25407 34+04 = 6.904 < 0.001
PLR ( x+s) 272.7+48.8 2822 +35.7 t=1.077 0.283
GGT (x+s, UL) 71.4+26.8 115.7+19.9 £=9.082 < 0.001
FIE % (x+s, mmol/L) 74+14 78+ 1.1 t=1.763 0.080
HOMA-IR (x=*s) 25+0.6 3.5+0.7 +=8.507 < 0.001
Fz 2 S0y MASLD &3 2 8lEIRFEEHR EFEHAMEREREZE Cox EVASHT
AXE BHAEH AR Wald 5 PfE HRAA 95%CI
AR 0.634 0.269 4.698 0.035 1.578 1.289~3.789
CRP 0.724 0.332 5.167 0.028 2.075 1.543~3.567
NLR 0.739 0.313 6.014 0.019 2.134 1.125~3.987
GGT 1.375 0.579 9.478 0.004 4.167 1.237~5.347
e Fa 1.289 0.547 8.568 0.008 3.897 1.932~6.989
HOMA-IR 1.145 0.489 7.923 0.011 3.145 1.654~6.935
E: CWIESELL “BT NS,
3 =0 MASLD &3 2 BUfERHREHEHRZEFELHZEFR Cox BN
AEE 3 AF AR Wald x* P4 HRI& 95%CI
AR 8 0.723 0.339 5.698 0.023 2.074 1.238~3.647
GGT 0.996 0.421 8.145 0.009 2.675 1.249~3.789
HOMA-IR 0.837 0.289 7.947 0.011 2.179 1.348~5.896
F R - 18.775 5.579 13.778 < 0.001
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