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Clinical analysis of insulin resistance in liver cirrhosis patients

SHI Cuicui, ZHANG Jie, HUANG Heming, SANG Yuer*, LI Guangming®
Department of Gastroenterology, Xinhua Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200092, China

[Abstract] Objective- To investigate the insulin resistance in liver cirrhosis patients. Methods - Patients with liver cirrhosis from
Xinhua Hospital, Shanghai Jiao Tong University School of Medicine in 2013 —-2017 were retrospectively assessed. Biochemical
indexes, including fasting blood glucose (FBG), glycosylated hemoglobin Alc (HbAlc), fasting insulin and homeostatic model
assessment-insulin resistance (HOMA-IR), were collected. The complications of liver cirrhosis were recorded, including
esophagogastric varices bleeding (EVB), ascites and hepatic encephalopathy (HE). According to HOMA-IR value, the liver cirrhosis
patients were divided into non-insulin resistance group (IR<1.64) and insulin resistance group (IR>1.64). Various indicators were
compared between the two groups. Results*A total of 376 patients with liver cirrhosis were included in this study. The proportions
of Child-Pugh A, Child-Pugh B and Child-Pugh C were 162 (43.09%), 148 (39.36%), and 66 (17.55%), respectively. The main
cause of liver cirrhosis was hepatitis B virus infection 163 (43.35%). Fasting insulin levels were measured in 208 of 376 liver
cirrhosis patients. Among them, 117 patients (56.25%) had no insulin resistance and 91 patients (43.75%) had insulin resistance. The
body mass index (BMI) of liver cirrhosis patients in the insulin resistance group was significantly higher than that in the non-insulin
resistance group (P=0.000), and the prevalence of type 2 diabetes in the former was also higher (P=0.001). The scores of Child-Pugh
in patients with liver cirrhosis in the insulin resistance group were lower than those in the non-insulin resistance group, and the
difference in Child-Pugh score was statistically significant (6.93£1.99 vs 7.63+£2.20, P=0.020). The proportion of Child-Pugh C
grade in the insulin resistance group was significantly lower than that in the patients without insulin resistance (P=0.028). The
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prevalence of ascites in cirrhotic patients with insulin resistance was significantly lower than that in cirrhotic patients without insulin
resistance (36.26% vs 66.67%, P=0.000). There was no significant difference in the prevalence of EVB and HE between the two
groups (P>0.05). Conclusion-Nearly half of patients with liver cirrhosis are associated with insulin resistance. Compared with no-
insulin resistance patients, cirrhotic patients with insulin resistance have a higher BMI, lower percentage of Child-Pugh C, and fewer

ascites prevalence.

[Key words] liver cirrhosis; insulin resistance; homeostatic model assessment-insulin resistance (HOMA-IR); Child-Pugh
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LA BR RGBS AR R RE T o TR AR 2 25 s PR 38
JHFIE A R 1B LT AL RN PR AR 2571, RS Rl I
MIZARIHB B HFREAL ] SR B EEEL, [F)
BF, IS EL O AT RE AL 1 . BFaE Y AR,
60%~80% I JH- A Ak 8 35 A7 7R ME TN 2 5o, 249 30% 119
JFBE Ak £ 2 A BB . CHAO %5 R Ii, 2 BUJF4¢
(ZHF) A Ak £ 5 A A — s B AR A 3 S R
Sy ZRHPT, Child-Pugh 739088 57, A 55 FIEE &
RACHUEII o A, WP S AL RN R 45 R A
X S 2 RIBEFRAE (type 2 diabetes, T2DM) {ZiEAT
YRR 00 R AR R R, IR RS AR S R R T
301 19 B B 3% T2DM 58T B Ak 1 B4 U 2% Y
A

JH-AE Ak R85 L0 AR R T 2 5 TR % SR AR DA
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A= AR ) 2ESONAR T UM KT, i 2 AR EBURIRI 1Y)
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model resistance,

(homeostasis assessment-insulin

HOMA-IR) J2&FH FITM AR 5 R HEHTKF 16 b5
[E bR 255055 L HOMA-IR>1.64 5L, AWl 4k
BE TR ATAE S ZHPT, B HOMA-IR>1.64 $2/-77
TR Z AT

JFR b 6 3 1 R 3 AP 0 i R e A B, 3
AR — g N A S A [ B o A
B E IR AR, ARYE RS R BR AR T
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1.1 WFRATR

I gE | 2013451 A—2017 4512 A F Ei#scim K
2 B 2 G BT a8 s A s e T AR B 1) 376 191 JH A Ak iR
Hre e el b, ZRFIFRELL 163 6 (43.35%) .
W R PR AL 71 51 (18.88%) . ¥4 K M AT A 4k 42 451
(11.17%) . CIFSREFFR (W) A IR
ff Ak 35 ] (9.31%) . H B % 8 1 T 6% 1k 28 il
(7.45%) . IHFAFREAL 1461 (3.72%) . I Hup: A
fb 1461 (3.72%) FIEAEGHE PEHE W i (non-alcoholic
NAFLD) #H 3¢ JiF & & 9 fi
(2.39%) . WADRIE: BEFR>182; KlnIK.
WE . ARFE AL 2, 2 TR, HERRPR
HE: fEAETRIR . JBEAR . B . HOIRBRGENS TSy gk A 1k
e UOBEAE 5 30T 1) A e oH B i R

fatty liver disease,

1.2 Jiik
1.2 ImRZORMESE 38R LR T R G805 0
ZE BT3B . WA B i — e, £
FEYERI . AR . B IRTE . MR AR s, DA
JE A5 A JF T2DM AR i e o TH330 A8 2 18 44 5T i 48 4K
(body mass index, BMI).

WO IR A R0 1) & OB R i L A0 25 I il
B (fasting blood glucose, FBG) . M4k Il 41 %
(glycosylated hemoglobin Alc, HbAlc) . =5 & E &
o AL S Y HOMA-IR .

W FDIRE . BEILE L. B OIRESE L m HR br
TSR S ) IR AL R R AS U A3 Be S0 ) O A&, A 46
B H KR Kot gk Bk 2L i (gastroesophageal
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variceal bleeding, EVB) . /K FIAF MG (hepatic
encephalopathy, HE),

1.2.2 JPI4r4 M4 ATAE Ak 2 5 A9 HOMA-IR i,
W FFRE AL R 35 43 S T 5 AP 4l (IR<1.64) FiIJik
B FEMPIA (IR>1.64), H# 2 41 B & RIS b
G, SABENEINAE . Mg AN . B
B, DL HEK AT HE 5 &L, 315 Child-Pugh ¥ 43 il
Child-Pugh 73 . R4 35 (1 Child-Pugh 53 2¢, #4)IF
T4k 5 %43 Child-Pugh A% . BRI CZL,

1.3 HilFnhr

K H SPSS 19.0 G it 2= 3 Ak AT 84 v b . A5 &
TE 2530 1Y 8 B OB xbs 265, ZHIE) U BSR4
5 APFAIESS MR, 24 R H Mann-
Whitney U K55 o & PE BRI 20 0] L AR H 2 K 56 o
P<0.05 KRR AR L,

2 &R

2.1 AL R A L

gy A 376 B REAL B, B4R IS (61.88+
12.15) %, 5422841 (60.64%). HHFHBMIN
(23.50+3.86) kg/m’,

Child-Pugh A % . B 41 C 48 430 R 162 i)
(43.09%) . 148 il (39.36%) Fl 66 il (17.55%) ,
Child-Pugh 7350 F 358 7.44£2.22. FFEfk 35 h AT
T2DM H & M 116 4] (30.85%) . AFfififk 4 # FBG

F1 BARREBHERMI2AZEIERE R LR

2023, 43(2)

SE ¥ R (6.2742.59) mmol/L, HbAlc K (5.77+
1.52) %, MM Rk E R (7.67£7.00) nlU/L,
HOMA-IR 4 2.39+3.41,

JERE AL R H R RAET, KW EE R R
(1984, 52.66%), HIKZEVB (1741, 46.28%),
HE RZA 8% (2341, 6.12%).

208 IR (55.32%) AT T A ME IS KA
M. AR 4l HOMA-IR 4> 41, MR & R bt 4 91 4
(43.75%) , JOJE 8 RARPUAL 11761 (56.25%) . R
REMBAWNBMIE & m T LS RMbid (P=
0.000) , & T2DM & & 1y L6l 8 & F g & (P=
0.001), HEWE 1,

2.2 Ay JChgE B A HCHU M R Ak A8 I K5 b B 4

AT B 2 HHT RN TP 5 AP AY 2 2H R AL AR
FBG. HbAlc Pl =5 IR S KV I0ae, 2765
THEE L (P=0.000), FELFEL,

i & AP A Ak S8 5 & AR EVB 1Y Ll 5
JBE 5 RARPTA LT, 43511 43.96% Fl143.59%, 25
TR (P>0.05) . R &) R HEHT A Ak B o
KA TR K ) LA 3 KT I B R AR (36.26%
vs 66.67%, P=0.000). 24135 &4 HE 1Y o Fb A,
ZRIG 2 FE X (5.49% vs 5.98%, P>0.05),

B 5% ZE AP T4 A A 28 5 (%) Child-Pugh 4380 fIK T
TR B R MBLA, 25 BASI#E L (P=0.020);
B 5% ZHEPT4H Child-Pugh C 9 %5 b K T LK
BRIYLA (P=0.028). HEWFEI,

Tab 1 Comparison of basic information between the groups with and without insulin resistance

Item IR < 1.64 (n=117)
Agelyear 63.23+£12.38
BMI/(kg-m™) 22.05+3.50
Male/n (%) 74 (63.25)
Smoke/n (%) 42 (35.90)
Alcohol/n (%) 29 (24.79)
T2DM/n (%) 30 (25.64)
Hypertension/n (%) 28 (23.93)
Child-Pugh grade

Child-Pugh A/n(%) 47 (40.17)

Child-Pugh B /n(%) 43 (36.75)

Child-Pugh C/n(%) 27 (23.08)
Child-Pugh score 7.63+2.20
FBG/(mmol-L™) 5.44+1.71
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IR > 1.64 (n=91) P value
61.48+11.11 0.290
25.64+3.65 0.000

45 (49.45) 0.049
31 (34.07) 0.880
22 (24.18) >0.990
44 (48.35) 0.001
29 (31.87) 0.210
49 (53.85) 0.070
32 (35.16) 0.880
10 (10.99) 0.028
6.93+1.99 0.020
7.58+3.24 0.000
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Item IR < 1.64 (n=117) IR > 1.64 (=91) P value

HbA1c/% 5.43£1.02 6.54+2.31 0.000

Fasting insulin/(mIU-L™") 4.06+1.87 12.32+8.39 0.000

HOMA-IR 0.94+0.39 4.25+4.51 0.000
Complication

EVB/n(%) 51 (43.59) 40 (43.96) >0.990

Ascites/n(%) 78 (66.67) 33 (36.26) 0.000

HE/n(%) 7 (5.98) 5(5.49) >0.990

2.3 4[] Child-Pugh 45 2 () JFF i A 288 5 80 A0S
Bl L%
#E— 3 HF Child-Pugh A, B il C 24T A% Ak 3%
FBEAC IR AR, TEILF 2. Child-Pugh C 4% 5 % 45 5
%2 [ Child-Pugh 5> R FFREL BEMMER GHEIR LI

BEAC I8 FR 2K T Child-Pugh A 2% 8% ; 342 ARy
FBG. Z5JfJE 2 . HOMA-IR [LE, %2R WEAS
TH2EE X HbAlcfE 3l Z M thER, ZR G #E
X (P=0.350).

Tab 2 Comparison of glucose metabolism indexes of liver cirrhosis patients with different Child-Pugh grades

Item Child-Pugh A (n=162)
FBG/(mmol-L™") 6.59+2.82
HbAlc/% 5.98+1.41
Fasting insulin/(mIU-L"™") 9.04+8.36
HOMA-IR 3.02+4.47

2.4 FURPENTREAE B 5 0 A DRTE R 1L S5 Y
BEAC NG DL LL 4%
B 71 B DEE ITBE AL £ AR LR bR 55 305 491

F3 RIEERENSH M RBATEL BEERGTERILE

Child-Pugh B (n=148) Child-Pugh C (n=66) P value
6.79+2.88 4.98+1.26 0.002
5.69+1.17 5.45+2.27 0.350
6.49+5.26 5.62+5.75 0.010
2.01+£2.11 1.54+1.68 0.038

HoAb 2SR BF A fb B B A7 e, S5 BoR (383).
2 41 H # 7F FBG. HbAlc. 75§ i 5 £ K F M
HOMA-IR S TG E L (¥4P>0.05).

Tab 3 Comparison of glucose metabolism indexes between patients with cryptogenic cirrhosis and those with cirrhosis of other etiologies

Item Cryptogenic cirrhosis (n=71)
FBG/(mmol-L™") 6.47+2.69
HbA1c/% 5.9542.28
Fasting insulin/(mIU-L™") 6.69+5.66
HOMA-IR 2.254£3.09

3 idie

AW MR 4 HOMA-IR J2& 5 K F 1.64, H A {k
BE RN A S ZIRPTAL M e S E kbl . 45
WoR: R, AR R R Ly
43.75%; SO RBP4, A BRS REHPTH
JT AL B2 2% BMI4¢ 5 , Child-Pugh C 2% H 3% [0 ) 4%
fiX, BAEIFEK; 2485 G EVB HTHE 1 L 4]
T EER

BRI S LA R Ak i 5 Pl A7 e . AP A

http://xuebao.shsmu.edu.cn

Cirrhosis of the other etiologies (n=305) P value
6.2242.57 0.464
5.73+1.29 0.287
7.95+7.34 0.277
2.43+3.51 0.746

B FEE AR ReTH#E . BHRAR . MLLEA
KAEFEAG . L, HbAlc I/ BE MM S e i fifi £k &
F T MAE S L. HOMA-IR HA 1R 8 4
i . XA TSR, B &trfE—
JiR I 2R 1F ) % B 2 (hyperinsulinemic euglycemic
clamp, HEC) A9 5 2 8Ostk /A ht B AT K 457 19 48
Ko X B R A B AH SRR RS I A HHE rh [ REAETE
Hiit HOMA-IR 7 JI- £k £8 35 [ &% APt o8 b )iz A
FI 1Y, HOMA-IR B L #2008 i 1% 2 41 b ™
HoOWF5E P R, ERFEELE R T, HOMA-IR>
p
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1.64 #8278 1Z AT AP TE W 8 R B R AP . AR
PIFR S HEECHOMA-IR 28 K T 1.64 HbrifE, 74T
T Ak B 1 5 RIS . S5 RBR, AEE R
FEBT A B L £ 25 BMI S 3 3 T 0 J 5 Kb i &
EIE YN N R AT U R i R
HE

REFEA B0 A S BFITRE AL 5 2, B4 1 AR A
% BTt (oral glucose tolerance test, OGTT) . i
FRHORY Y, K RT R R S R RO
IEH R BB 2L SEIR I FLE & R /K5 Child-Pugh
SYHRIEMSE . L RFRE AL 5B T e i,
AR S RN 5 ZR AT RR B W, VT RE H ARRE R A
G, WEE AR, FRATAY A 5 & B
Child-Pugh 732 5 i 5 R LB EIFIE R B, B
5 Z P P Child-Pugh C 2R F B B i 441
FIRERY R R, AP TE R B RACPUR IR RE AL R A, 1E
EA O T2DM, 3 2 (B H2 32 BE R R T 23 5% i L
FBG. 758 R oK-F, M50 HOMA-IR $4{f .
WAL, B R AL 1 HE R, T BE 2 R R
JHRE TG A sk /b, A0 8] i bR 2K OF- e B SRR, X AR
Child-Pugh CEE TS W, KK, AL
Child-Pugh C 48 # BRI ZEELE A B, WY
R IR IR o PR Ak B 5 B BT AR S IR I K Y
P A, 3k Al e 5 TR R ARPTE & P Child-Pugh A
RREBLEZA K, A RS R EH S
JF EVB M HE [y L )37 A W 2 Tk, X S5 RETEm
T2 e —3 2
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[Axmig] = #

EFERBRFEFRS/NRIREHR H“GK R ZE"F R I, BEET S A

Th B PR RS R Bk Sz B F 24 2 B /R 9% i R WA AN TN BE PR 65

20235 142608, LERBRFEFRG DA A LT EDXF KIS A RS E Advanced
Science iE X, & % T # # Nano-brake halts mitochondrial dysfunction cascade to alleviate neuropathology and rescue
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