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Abstract: Objective To explore the relationship between liver fibrosis and insulin resistance (IR) in patients with type
2 diabetes mellitus (T2DM) combined with nonalcoholic fatty liver disease (NAFLD). Methods A total of 298 patients
with T2DM admitted to the Second Hospital of Lanzhou University from December 2018 to January 2020 were selected and
divided into simple T2DM group ( T2DM group,n =81 ) and T2DM combined with NAFLD group ( T2DM plus NAFLD
group,n =217) according to the results of abdominal ultrasound examination. The medical history data and the results of
steamed bread meal sugar-tolerance test were collected to analyze Homeostasis model assessment-insulin resistance index
(HOMA-IR) ,insulin dynamic secretion index ( ISImatsuda) and insulin sensitivity index (ISI). According to NAFLD
fibrosis score (NFS), T2DM patients with NAFLD were divided into fibrosis excluded subgroup (n =69 ), uncertainty
fibrosis subgroup (n =86) and fibrosis subgroup (n =62). The degree of IR was compared among the groups. Logistic
regression analysis was used to explore the influencing factors of liver fibrosis progression. Receiver operation curve (ROC)
analysis was used to define the diagnostic value of HOMA-IR and ISImatsuda in liver fibrosis. Results Compared with
T2DM group , HOMA-IR increased , while ISImatsuda and IST decreased in T2DM plus NAFLD group (all P <0.01). In the
T2DM patients with NAFLD, HOMA-IR in liver fibrosis subgroup (11.96 + 4. 66 ) was higher than those in uncertain
subgroup (9. 74 +4. 16) and fibrosis exclusion subgroup(6. 21 £2.99) ,and ISImatsuda and ISI were statistically lower than
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those in uncertain fibrosis subgroup and fibrosis excluded subgroup (all P <0.05). Logistic regression analysis showed that
high HOMA-IR was an independent risk factor of liver fibrosis in patients with T2DM and NAFLD (P <0.01) ,while high
ISImatsuda had a protective effect on delaying liver fibrosis (P <0.05). ROC curve suggested that when the best cut-off
value of HOMA-IR was 9. 895, the sensitivity for diagnosing liver fibrosis in patients with T2DM and NAFLD was 75. 8% ,

the specificity was 71. 6% ,and the area under ROC curve was 0. 738. Conclusion IR is a risk factor for the progression

of liver fibrosis,and improving insulin sensitivity may be a therapeutic target for delaying liver fibrosis.
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PraE % (HOMA-IR) PEAf IR 2 2, HOMA-IR {3 I
25 [ IUBE (fasting plasma glucose , FPG) Fli s {f i &5 &
(fasting insulin, FINS) {X7E—ERE F e mt IR, A
JRBRYET o AR TR I HOMA-IR B4 B R 30 &
3 WABURR M P A 45 %4 (ISImatsuda ) K i & R 65U
F(ISD) RS IRY B2 A F] IR SEAl Hbw
X446 19 5% e A AE R — 2bE, 59 IR 5
T2DM £ Jf NAFLD B & A 4ifb i &R

1 W&E5H*®

L1 Argesr % Lkl s 2018 4F 12 A & 2020
1 AL T 22N R 2E 5 B B hr 75 B R &
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ISImatsuda ISI & 25 FEAI%, 22 R A Gt L (P <
0.05,P<0.01), L33,

A ¥ Logistics [ 5 53 17 3¢ B, HOMA-IR | FINS |
FPG FCP B 41 4 Ak 7™ 5 S5 908 A0 T, 2 A i
T2DM & Jf NAFLD 835 4 4 Ab i fa s R 3= (P <
0.05,P <0.01) , 7 & ISImatsuda W 2 3 11 1 £F 4 1k
PRI R 3R (P <0.05) , Il 4,

#& 1 T2DM %15 T2DM 4 3 NAFLD 2 — %kt R4k 48 Fr b i

— GO A AR AR T2DM 4 (n =81) T2DM 4 3 NAFLD 4 (n =217) v/ 8 P 1A
B /4 (i) 43/38 113/104 x> =0.628 0.428
AR (2 xs) 50.98 £3.93 50.20 =11. 01 1 =0.855 0.393
T2DM S8 [ 4F , M( Pys , Pys) ] 4.00(1.00,9.50) 5.00(5.00,10.00) z=0. 160 0.873
BMI(x ) 24.16 £2.73 26.99 +3.68 1=6.291 <0.001
AST[ U/L,M(Pys ,Pr5) ] 19.00(15. 50,24.00) 23.00(18.00,31.00) z=4.192 <0.001
ALT[ U/L,M(P,5,P35) ] 24.00(16.50,32. 50) 31.00(21.00,50. 05) z=3.700 0. 001
AST/ALT[ M(Pys ,Ps5) ] 0.80(0.63,1.07) 0.75(0.62,0.95) z=1.047 0.295
FPG(mmol/L,x +5) 9.12 +3.70 12.03 +4. 44 1=5.721 <0.001
ALB(g/L,x +5) 45.21 £5.04 45.30 +4.74 1=0.150 0. 881
PLT( x10°/L,x +5) 189. 35 +61. 57 188.75 +65. 60 1=0.071 0. 944
HbAlc(% ,x +5) 8.49 +2.07 9.31 +2.20 1=2.911 0. 004
FCP[ ng/ml, M( Pys ,Pys5) | 1.01(0.61,1.80) 2.31(1.57,3.22) z2=7.787 <0.001
FINS[ mU/L,M( Py ,P;5) ] 7.12(2.93,12.04) 17.09(12.06,23.89) z=8.039 <0.001
HOMA-IR[ M( Pys ,Ps5) ] 2.52(1.30,4.91) 9.08(5.84,12.09) z=8.895 <0.001
ISImatsuda[ M( Pys , Ps5) ] 89.31(59. 11,160.56) 32.07(23.97,45. 86) 2=9.312 <0.001
ISILM(Pys ,Pr5) ] 0.017 7(0.009 0,0.034 1) 0.004 9(0.003 7,0.007 6) z=8.898 <0.001
sUA(pumol/L, % +5) 299. 64 +91. 35 346. 88 +101. 72 1=3.663 <0. 001
CHO(mmol/L,x +5) 4.41 0. 86 4.63 +1.23 1=1.752 0. 081
TG[ mmol/L,M(P,5,P35) ] 1.63(1.34,3.00) 2.26(1.54,3.36) z2=2.655 0. 008
HDL-C( mmol/L,x +5) 1.07 +0.28 1.09 +0.32 1=0.537 0.592
LDL-C( mmol/L,x +s) 2.70 0. 77 2.77 +1.07 1=0.628 0.531
4 (mm Hg,x +5) 130.23 £22.38 135.65 £21.43 t=1.919 0. 656
&K (mm Hg,x +5) 79.09 +11. 96 84.93 +11.84 1=3.781 <0.001
Fz 2 T2DM 34 kA NAFLD (#5200 (R R

K% B1EH SE Z(*) OR(95% CI) P
HOMA-IR 0. 246 0.038 41.209 1.279(1.186 ~1.379) <0. 001
ISI -0.546 12. 692 23.481 0.579(0. 045 ~0.732) <0.001
ISImatsuda -0.018 0.003 31.501 0.982(0.976 ~0.988) <0.001
FPG ( mmol/L) 0.263 0. 050 27.458 1.300(1.179 ~1.435) <0.001
FCP(ng/ml) 0. 865 0.197 19.316 2.375(1.615 ~3.491) <0.001
FINS(mU/L) 0. 068 0.022 9.394 1.071(1.025 ~1.119) 0. 002
sUA (umol/L) 0. 005 0. 002 6. 980 1.005(1.001 ~1.008) 0. 008
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&3 T2DM 5 Jf NAFLD %2 4EfL ALk L4

T T2DM + FO 26 (n =69) T2DM + F1 £ (n =86) T2DM + F2 #H(n =62) X/ F/HAE Pl
/4 (f]) 37/32 44/42 32/30 Y= 0.100  0.951
AR (X x5) 43.30 +9. 54 51.88 9. 842 55.66 +10. 28 F= 27.610 <0.001
T2DM JFHE[ 4F ,M(Pys ,Pys) ] 4.00(1.00,7.00) 4.00(0. 46,10.00) 6.00(2.75,12.25) H= 5918  0.052
BMI(% +5) 25.93 +3.17 26.63 +3.04 28.67 £4.42% F= 10.648 <0.001
AST[ U/L,M(Pys,Ps5) ] 23.00(17.00,30. 00) 23.50(19.00,37.00) 23.00(19.00,29.00) H= 1.439  0.487
ALT[U/L,M(Pys,Ps5) ] 34.00(23.00,51.00) 36. 00(23.00,56.00) 24.50(14.00,38.25)* H= 13.042  0.001
AST/ALT(Z £35) 0.71 £0.19 0.76 £0.21° 1.24 £1.12 F= 14.843  <0.001
FPG[ mmol/L,M( Pys ,Pss) ] 9.98(8.07,12.93) 12.62(10.29,14. 64)° 9.99(7.81,17.78) H= 11.286  0.004
ALB(g/L,% £5) 47.54 £4.07 45.38 +4. 35" 42.70 £ 4, 73 F=19.957 <0.001
PLT( x10°/L,% ) 252. 64 +51. 00 179. 14 +41.83° 130. 98 +41. 99 F=122.645 <0.001
HbAlc(% ,x +s) 9.17 £2.11 9.49 +2.06 9.21 +2.49 F= 0.486  0.616
FCP[ ng/ml,M(P,5 ,Ps5) ] 1.98(1.07,2.97) 1.89(1.56,2.77) 3.15(2.43,3.88)" H= 34.788 <0.001
FINS[ mU/L,M( Py ,Ps5) ] 13.48(9.07,17.15) 17.15(12.99,20. 58)* 25.54(17.77,32.95) H= 50.573 <0.001
HOMA-IR (% %) 6.21 £2.99 9.74 £4.16* 11.96 +4. 66" F= 34980 <0.001
ISImatsuda M( Pys ,Pys) ] 45.61(32.55,68.60) 29.59(22.31,38.11)* 27.33(22.32,36.85)" H= 43.997 <0.001
ISILM(Pys ,Po5) ] 0. 007 (0. 005,0. 12) 0. 005 (0. 004,0. 006) * 0. 004 (0. 003,0. 005 ) ™ H= 57.328 <0.001
sUA(pmol/L,x +5) 352.19 +87. 57 335.15 +100. 40 357.23 +117.09 F= 0.98  0.375
CHO( mmol/L,% +5) 4.66 +1.10 4.77 +1.39 4.41 £1.11 F= 1577  0.209
TG[ mmol/L,M( Pys ,Py5) ] 2.12(1.46,3.35) 2.31(1.58,3.53) 2.25(1.72,3.57) H= 1.489  0.475
HDL-C( mmol/L, % + ) 1. 06 +0. 30 1.16 +0. 35 1.06 0. 30 F= 2585  0.078
LDL-C( mmol/L,x #s5) 2.78 0. 84 2.84 +1.24 2.67 £1.05 F= 0.445  0.641
45 K (mm Hg,% £35) 131.77 £17.71 135.94 £17. 67 139. 58 +28. 42 F= 2208 0.112
473K (mm Hg, & = 5) 85.94 +11.87 84.73 +10. 63 84.08 +13. 41 F= 0.421  0.657

15 T2DM + FO 1A 1 ,*P <0. 05; 5 T2DM + F1 ZH4f 1, P <0. 05,

F 4 T2DM 4 I NAFLD FF£F 4k sz R 2
S B1E SE Z(%) OR(95% CI) PE
HOMA-IR 0.236  0.034 48.636 1.266(1.184 ~1.353)  <0.001
ISImatsuda ~ —0.008  0.004  3.942 0.992(0.984 ~0.999)  0.047
FPG(mmol/L) 0.060 0.029  4.395 1.062(1.003 ~1.124)  0.036
FINS(mw/L)  0.119  0.017 49.489 1.126(1.089 ~1.164)  <0.001 us
FCP(ng/ml)  0.679 0.125 29.613 1.972(1.543 ~2.519)  <0.001 %
& —— HOMA-IR
5 HOMA-IR X ISImatsuda X% JF£F 4 AL i2 Wi (8 1 L —— ISImatsuda
ROC Hk
wBE 4% ROC £k 02
T " w  REE RRE P .
i H BT IR RIGSE R {8 TR p;
HOMA-IR 9.895 0.474 0.758 0.716 <0.001 0.738 _J;—
ISImatsuda ~ 24.214  0.248  0.435 0.813  0.001 0.642 ok ' : ! . |
0.2 04 06 08 1.0
1-FF
B 1 HOMA-IR Fi ISImatsuda %t HF£F4E4L
I E R ROC HhZk

2.3 HOMA-IR Z ISImatsuda 3 AF 4 4z 1L Wi 18
8 ROC W1 & 447 24404 ROC [ £k 5], HOMA-IR
PRI T LA T2DM 4 3 NAFLD f8 35 JiF4F
AEAL AR (ROC T £ T A1 0. 738 ) , H. 4 HOMA-
IR =9. 895 I}, R MR R B T 70%

3% i

NAFLD J2 LU0 P A A5 2ok 38 S AR g o B AR
B , £ 55 ARG P 17 1 (NAFL, JC BT 48 1 432 473

BB WIASTE) JE IR AT 46 (NASH, I 15 28 P A AT 40
N IRREAS e A ST 44l ) FUFREAL, 4k
2N 30% R ER R N 29. 2% , HLIA 0. 594%
KT PRI B SR I RER 4 R
R FR SR A 0 e = — " ks
W AT L R B G S HL S LR, DA
HRRACLE AR B . 78 T2DM v,
NAFLD % i % 5 ik 50% ~ 75% , HL.3 B 0 5 10
NASH W] A LF 44> . T2DM $20 NAFL fiy
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STYEALRY K R FE , Y NAFLD [ s g s o7
AAHGE LA Angulo S5 HENT A HA w8 B RIUBPE 2 ks S
R TCAN I AEACFRBEDE 73 NFS Spnifi, 0 A 81 {5 51
4li T2DM Kz 217 4] T2DM 4 3 NAFLD B 3%, K4y
28.58% (62/217) ) T2DM 43§ NAFLD & 1776 I
Yk, 5T E IS RS X —BUE
SHF T2DM 2 A 0 R Ak B4 w3 f A, o e R
WA NAFLD DAl #E 2 21 2 A & e ny fa b L =
ITRZEH

NAFLD ({774 S5 AL AR 28 AR G, BE A AT 2%
FHl T2DM f835 NAFLD JH4F4ik 5 IR /9 ¢ R 171l
RS B IPA AR fE S — ] HOMA-IR, H 25 R A7 7E
A, 34NN TR A IFLF 4 fb il =1
S5 TSR WA 5 e 5 2R O3 b ot S 21 4 AR Y A 1 A
F,05 IR G R g 5 S R
HOMA-IR 114 )5 FRAE , A A 52K & HOMA-IR ISImatsu-
da Ko IST 2L [RIDEAR R & 28 BUSAHE, I 0 B A A] IR 45
Bt £ 4t Ak 5% i i — 2 . ISImatsuda J2& 7] DL 42
T F W 2 R S e S B R P IR A B 2 B RS
FABURNE AL b, AR B, SR ™ B 5 IST
VPN 5 10 5 3 BRI A 8 e b, 5 TE R e e
FR—FEm W] DUR AR B IR FR B2 38 o 25l
Hhdss, 23 T2DM 4 3 NAFLD 41 23 HOMA-IR & T
1fif ISImatsuda | IST I F 5.4 T2DM 41 ; hy itk — 25 3F
Al TR X £F 4 Ak 09 52 ), 44l NS XF JH 21 4k 46 43
2, RIREF AL 41 HOMA-IR &5 T HER: £F 4 4k 20
AN E 4, 1M ISImatsuda IST WK F AP , 31
71 TR 85 2R AU B A 4 A AR B I e AR, 1m0 43
Hr2& B HOMA-IR ISImatsuda S i iff 21 4E Ak A i 37
N, SRR, oM@ ROC
1M1 IR, HOMA-IR XHFEF4efb A — 2 Wi i,
ROC M4 Rk 0. 738, H X4 HOMA-IR &2 {4 #% thr
fHh 9.895 W, #¢ 5 B2 71.6% , Wi R BB ik
75. 8% , PR W I Jie 5 DR L PTA R B 2R s, X T
PR BF2F 44k XU TR NAFLD £ % A2 Fn & e, A R
W X,

IR J2 45 4N L0 UG B rb 198 5 22 00 SRk 5 Je
FRBHVE R RN R R, AR AL T TR IR JBE 5 2%
S0 R 7 2 28 A B A A 858 , R i s BB T 2
STUUR T IR ™ 25 KT 5% I 20 g 1 A8 1k, )
A[iZWr NAFLD, 17 IR 4 38 I 2F 4E Ak AL 5 58 0 9
RS P A G TR (%) 48 AR AL AT LA 8 = s 4
Mg AL, B AR PE IR -, 77 A2 TNF-a J¢ 1L-6, TNF-o
AR ARG T o T, A T E g i i A

TE NI Gk, fe it L0 40 M 16 1k, 7= A= i 2% 1 4 g o
FE 5T, A e i B P UU AR AR T Rt IX, & e A 41 4
PRI 5 100 TL-6 4 g 4858 A 5, 4 1 1 € B8 s
AL R S R AT RRFVE T, 15 i 25 108 i 2 1) AT
JUFE 412 338 B M DR P R P s, AR e M i R 7
(77t o SRR M T, HE ST £ A >
BESR IR W] LAMEE NAFLD JE i, #E 3 T 2F ek 2 R
A ) 2R AU R P i J2 T2DM 5 Jf NAFLD 357
TEYRIT T I o LR AT T 5 22 348 5051 20 4% 51 I e 35
NASH | ZZ i P2 4 A5 B AE 720 | — B U SEE <
NASH FFA#Ak 5 AR 1730, A% T2DM (3 9 i &
P TR AR T B IR A X
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