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Analysis of the correlation between the risk of bleeding fromesophagogastric
varices and glucose metabolism disorders in patients with liver cirrhosis
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[Abstract] Objective To analyze the correlation between the risk of esophagogastric varices bleeding (EVB) and
glucose metabolism disorders in patients with hepatitis B virus related liver cirrhosis (LC-B). Methods A total of 146
patients with LC-B admitted to the Affiliated Hospital of Zunyi Medical University and Suining Central Hospital from
September 2014 to August 2022, who completed gastroscopy and oral glucose tolerance test (OGTT) examinations, were
selected as the study subjects. According to the extent of esophagogastric varices in the gastroscopy, high-risk varices
(HRVs) were determined. “HRVs” were defined as medium/large varices or small varices with red wale marks. The
correlation between HRVs and glucose metabolism disorders was analyzed. Results The study include 146 patients with
LC-B according to the inclusion criteria. Among them, there were 50 patients (34.2%) with HRVs and 96 patients

(65.8%) without HRVs. There were 50 patients with normal glucose tolerance (NGT) (34.2%), 53 patients with im-
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paired glucose tolerance (IGT) (36.3%), and 43 patients with hepatogenous diabetes (HD) (29.5%). The levels of
prothrombin activity, leukocytes, hemoglobin, platelets, alanine aminotransferase (ALT), cholinesterase, albumin, as-
partate aminotransferase (AST), glutamyltransferase, and prealbumin in patients with HRVs were significantly lower
than those in patients without HRVs (P<C0. 05). The prothrombin time, AST/ALT, total bile acid, liver fibrosis factor
4 index. Child-Pugh score, end-stage liver disease score, liver stiffness measurement. and portal vein diameter in patients
with HRVs were significantly higher than those in patients without HRVs (P<C0.05). 22(51.2%) of 43 patients with
HD were associated with HRVs, which was significantly higher than that in patients with NGT (24%) (P=0.009), but
there was no statistical difference when compared with that inpatients with IGT (30.2%) (P>>0.05), and there was no
significant difference in HRVs prevalence between the patients with IGT and NGT(P>0. 05). The incidence of HD in
patients with HRVs was also significantly higher than that in patients without HRVs. Conclusion The occurrence of
high-risk varices in patients with LC-B is related to the degree of liver injury and the degree of glucose metabolism disor-
ders. The incidence of high-risk varices in patients with HD is significantly higher than that in patients with NGT, and

the incidence rate of HD in patients with high-risk varices is also significantly higher than that in patients without high-

risk varices.
[Key words]
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2h plasma glucose, OGTT2h-PG) 58{%& J5 2 h Ifi ¥ (2
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PR H (Globulin, GLB) | il i i 4 & F (Pre albumin,
PA) B H 2 (Total bile acid, TBA) | Ifil 1§ & H 2L %
(TBIL) (ML )RR A (BUN)  JLEF (Cr) JRER (UA) T, Hf
RHE PR FPG .25 1 C Jik (Fasting c-peptide ,FCP) |
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Table 2 Child-Pugh classification standard
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R LT Z (pmol /L) <34 34~51 >51
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2.1 LCB&IHSAKAEIH HRVs & 3L A R b
% LC-B & JF HRVs ## # th, HBeAg B ¥ &
HBeAg FAPEEE HRVs K B3 m . B EVB KUFS 5
B (P <<0.05); 4% B # Child-pugh 4 2% It # & W
HRVs k% R4 W # 2 5 (P <0.05), H v Child-
pugh B %5 Child-pugh A %% % %, HRVs % %%
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(P=0.101), &3 HRVs 4 # Child-pugh ¥4
I bk A 42 98 B L FIB-4 45 %0 MELD 35> & LSM 25

BEET ARSI HRVs 4 (P<<0.05), M 2k 5 4E #5 .
BMI K APRI 4L #E 2R (P>0.05), W% 3,

x3 HEULEHS5REH HRVs BEMERBFMELLBE[2(X1072), (xEs), M(Pss, Prs)]

Table 3 Basic characteristics of patients with liver cirrhosis and HRVs

H4E&IF HRVs 41

A3 HRVs 4

H (n=96) (n=50) X/l P
Bk 83 (86.5) 42 (84.0) 0.161 0. 864
AERY () 49.08+12. 29 53.16+11. 92 —1.92 0. 057
BMI (kg/m?) 23. 36 (20.89, 26.15) 22.05 (20. 80, 25.03) 2 141 0. 287
HBeAg 7.136 0. 009

[ieRas 55 (57.3) 17 (34.0)

¥ Pk 41 (42.7) 33 (66.0)

Child-pugh 43 (43 7(5, 9 8 (7, 10) 1617.5 0. 001
Child-pugh 73 % 13. 719 0.001

A 41 (42.7) 8 (16.0)

B 45 (46.9) 28 (56.0)

C 10 (10.4) 14 (28.0)
1T bk P A2 98 BE (mm) 11 (18, 14) 15 (12, 17) 1105.5 <0. 001
APRI 2.25 (1.37, 4.8) 2.48 (1.81, 3.89) 2192.5 0.391
FIB-4 45 %k 4.62 (2.29, 8.24) 9.86 (6.5, 12.4) 1146 <0. 001
MELD 43 (43) 10. 46 (7.28, 14.39) 12. 24 (9.85, 16.53) 1723.5 0. 005
LSM (kPa) 18.55 (13. 68, 26.83) 24.15 (16. 08, 30.25) 1.870.5 0. 029

2.2 LC-B &IF5AKE I HRVs B F WL L2 RE
l# 4 3 HRVs 23 INR.PT.AST/ALT.TBA
mTARAGIF HRVs i . 2R EARITEE L (P<
0.05),1ii PTA.WBC.HGB.PLT.ALT,AST.GGT,

CHE.ALB.A/G.PA B %M T K& JF HRVs &
(P<<0.05), & 3 HRVs B #% ALP. TBIL. GLB,
BUN.Cr.UA 5443 HRVs R ¥ Wi LB 2% &
(P>0.05), WL 4,

F4 FELEGHEREIHF HRVs BHNENFZHELLBELM(Pss . Prs) . (x£5) ]

Table 4 Biochemical characteristics of patients with liver cirrhosis and HRVs

i { KA HRVs 4 (n=96) 43 HRVs 4 (n=50) XZ,/u,/z P
PT (S) 12.65 (11.5,14. 85) 15.5 (13.4,18.23)® 1324.5 <0.001
PTA (%) 86.5 (62.25,107.08) 60.1 (50.38,74.48)D 1210 <0. 001
INR 1.05 (0.96,1.19) 1.29 (1.16,1.53)@ 1134.5 <<0. 001
WBC (X109/L) 4.27 (3.23,5.72) 2.98 (2.24,3.86)D 1223 <<0. 001
HGB (g/L) 137.5 (116,150) 112 (105,129 @ 1271 <<0. 001
PLT(X109/L) 99.5 (61.25,143. 25) 53 (35.75,70.75)@ 1093 <<0. 001
ALT (U/L) 87 (38.50,184) 30 (21.5,51.25)@ 1072 <0.001
AST (U/L) 79.5 (49,167.5) 51.5 (36.75,76.75)® 1624.5 0. 001
AST/ALT 0.91 (0.55,1.42) 1.72 (1.37,2.12)® 908 <0. 001
GGT (U/L) 103. 5 (60. 25,198) 33.5 (20.25,68)@ 961.5 <0.001
ALP (U/L) 146.5 (108.5,176) 122.5 (92.75,174.75) 2 071.5 0.176
CHE(kU/L) 4.36 (2.96,5.99) 2.6 (2.07,3.9@ 1222.5 <<0. 001
TBIL(pmol/L) 34.7 (17.8,78.5) 35.05 (23,74.05) 2191.5 0.392
TBA (pmol/L) 42.4 (8.56,124.68) 70. 71 (34.01,138.51)@ 1905 0. 041
ALB (g/L) 33.45 (29.35,37.9) 29.7 (27.63,33.63)0 1558.5 <<0. 001
A/G 1.2 (0.93,1.43) 1(0.8,1.3)@ 1830.5 0.018
GLB (g/L) 29 (25,32.75) 30 (26.25,35.08) 2 151 0. 306
PA (mg/L) 82 (60.25,129.5) 61.5 (47,95. 1)@ 1743 0. 006
BUN (mmol/L) 4.6 (3.8,5.53) 4.78 (3.3,6.21) 2 244 0.522
Cr (pmol/L) 75.5 (68.25,82.75) 76 (66.00,85.00) 2 352.5 0. 846
UA (pmol/L) 298. 84+92.51 290. 02+92. 37 0.524 0. 601

W5 A4 HRVs 41 i, D P<0. 05,

2.3 LCB @AM TLS HRVs (A 5170
it T A 8 B X 35 AL R B I E L HRV's i

KPEE FFH(P=0.018), HD.IGT M NGT &4 3+
HRVs [ F 1 43 5 . 51. 2% (22/43) .30.2% (16/
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53) J% 24%(12/50)  HD % 5 NGT 4 & M ik,
43F HRVs B2 b i 5 (P=0.009), HD 4
HIGT A8 %, . IGT 415 NGT 4l 2% HRVs k4%
F#, LB EZE R (P>0.05), BAh, &I HRVs ¥
& HD HBi (44 %) 1 8 3% & TR & J9F HRVs [ #
(21.9%0)(P=0.007), &I HRVs i3 OGTT2h-

PG B % & F K4 I HRVs %, OGTT2h-CP i %
TR A I HRVs % (P<0.05), HOMA2-3, HO-
MA2-IS, HOMAZ2-IR, FPG, FINS, FCP, OGTT2h-
INS5KEGJH HRVs B HF LB LW & 2 5 (P>
0.05), W#ES5,

RS FEASEFQETHKEKH MK SERHEHEXE(X1072) . M(P2s . Prs) |

Table 5 Correlation between risk of esophagogastric variceal bleeding and glucose metabolism in patients with liver cirrhosis

i H K44I HRVs H (n=96) 4 93F HRVs 40 (n=50) XZ/u/t P

i 45 PR 8.183 0.018

NGT 38(39.6) 12(24.0)

1GT 37(38.5) 16(32. 0)

HD 21(21.9) 22(44.0)@
FPG (mmol/L) 4.73(4.20,5.15) 4.66(4.34,5.27) 2 187.5 0. 383
FINS(pIU/mL) 10. 00(6. 30,14. 88) 9.3(7.10,12.05) 2 243.5 0.652
FCP (pmol/L) 766.4(598. 75,1 087.75) 825.1(609. 45,1 017.75) 2 385.5 0.953
OGTT2h-PG (mmol/L) 8.59(6.73,10. 34) 10.15(7. 80,13.56)© 1 891 0.036
OGTT2h-INS (pIU/mL) 104. 6(65.9,161.95) 87.1(50.1,149.8) 1615.5 0. 287
OGTT2h-CP (pmol/L) 3 779(3 102,5 004) 2993(2 277,4 080)® 1 350 0. 006
HOMA2-3( %) 160. 1(124. 85,204. 08) 138(116. 63,190. 83) 2 036.5 0.134
HOMAZ2-1S 60.9(42.45,76.53) 57.3(45. 38,78.13) 2 359 0. 867
HOMAZ2-IR 1.67(1.33,2.4) 1. 75(1.28,2.20) 2 314 0.725

5 ARAIH HRVs 4l L% . D P <0. 05,
3 it

K 8 22 1 B T e BB AR I 2R L A T A AL AR
B UL I RE 2 — . 80 o By IF A AL B 38 A O A B4R
WAL I 5 R Ak R 3 WS B K A K
Ige it & EVB.L I i LA S R Y 55 1 & A % VDM
K [l B 3 0 T R Y R AR KU DA B BB B T
R ORIE Y S BV A AL R R AR U SR L AR S
1 A R R A DG I T U 9 s 1 2 R T p W i
S R Ry L JS OB R O ) DML, 38 OR AR
ZETLAE A A o 7R b BE B N RE Ak R EE Y 1S 0
wm L A HRVs JEIFAE 1L & A4 B kiE Kb
M f R 22—, & 3F EVB & A0 42 30 1T 1 4k R
BT WM EEFERZ —., Wik, 5 T 6L R &
HRVs (%41 3¢ KR %F BE AR 6 fL B e TR 2 X
B,

AW E SRR T TR AR R E S IF HRVs (1l
TR Bz AL 4R AE & B0 HBeAg BME# HBeAg FHYE T
WAL EVB XURS T s LR RIS R, T RE S
HBeAg [IPE 8 & HBV J& e i ] 44 | IE 2F 4 16 72
FEWEA &, AW LB Child-pugh B 9 & C %%
HH EVB KU % Child-pugh A 208 &, & JF HRVs
# ¥ INR, PT,AST/ALT, TBA, FIB-4, Child-pugh
W4 . MELD 43 LSM K ] # ik N 42 & 3% = T G
HRVs #3% ,1M PTA,WBC,HGB,PLT,ALT,AST,

GGT.CHE.ALB.A/G K& PA & %{£ T HRVs H#
HLUESE T NF )BT ER KR ) B R B R
S 5 AL B A O HRVs e BB &,

Y2 A I 9 45 SRR R IR AL s PH S50 3R
GLAFAEE 22 A BEAE . — J7 T . 2 50 5% 3% B i 4
LB H A9 DM K IR J5 o] Jin 5/ AE 2F 4 £k S i 1
£k BT #R KR S & EVB XU A BFSE & B PBG K&
IR 5 HVPG RIEM XY, B—Trm. AR 2
I PH B 248 BRI B J5 B I i £ 2 K306 BEAIC, in
IR, I A AT WF 58 & B JF PH 23 15 Jin e s 27 4 fb 72
JEE S 405 J 2 B AT B Lk i B 2R b AR AR T 2R
BLI KA AR AR AL R BRI R AL R S
HRV's [ % 1 0] B8 A7 76 #0052 i . (H BE A 5F 75 o IF
Ak g PR 32 2 A RS M L S BN 5% L B B e T R
i H 28058 R OGTT, i 580 17 X & I B
R EALBRENRE. Hik, RIEEGLS LCB &
# HRVs BYAHC A AT 2

AT HE B T A D D 5 1R R PR e B Al i
PRI LR 1 JFF A Ak % T A5 S8 64T T AR e OGTT £
L 0T LGB B A IF HRVs I IR A (L RHAE S 5
PRI AL AR G M . AP R R, ORi % LC-
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B e B R Bt 7 oK A I HVPG A I, A T 57 91
KA HVPG # i}, B Bi k& HRVs 45 FRBE9E &
K HVPG, Hit, LC-B B & FAC S 8L 507 7 Bk
JE 1 WA G MEATY A R 3 — 2B 5K
4 Zig

LC-B 3 HRVs i % A4 5 1 E 451 45 78 B KAt
WEEELRE A OC . & JF HD 68 fk &2 % HRVs &
R HETE . A HRVs i HD &Rt g
e

(&% x#k]

[1] GARCIA-COMPEAN D. GONZALEZ-GONZALEZ J A. LA-
VALLE-GONZALEZ F ], etal. Hepatogenous diabetes: Is it a
neglected condition in chronic liver disease?[J]. World J Gastro-
enterol, 2016, 22(10): 2869-2874.

[2] NISHIDA T. Diagnosis and Clinical Implications of Diabetes in
Liver Cirrhosis: A Focus on the Oral Glucose Tolerance Test
[J]. J Endocr Soc, 2017, 1(7) . 886-896.

[3] SILVA T E, RONSONI M F, SCHIAVON L L. Challenges in
diagnosing and monitoring diabetes in patients with chronic liver
diseases[ J]. Diabetes Metab Syndr, 2018, 12(3): 431-440.

[4] SEHRAWAT T, JINDAL A, KOHLI P. ez a/. Utility and
Limitations of Glycated Hemoglobin (HbAlc) in Patients with
Liver Cirrhosis as Compared with Oral Glucose Tolerance Test
for Diagnosis of Diabetes[]J]. Diabetes Ther, 2018, 9 (1):
243-251.

[5] GRANCINI V, TROMBETTA M, LUNATI M E, et al. Cen-
tral role of the p-cell in driving regression of diabetes after liver

transplantation in cirrhotic patientss[ J]. ] Hepatol, 2019, 70

(5): 954-962.
(6]  WAWS, MR . 0 [ O . 25 T U5 1k B SR 5 & 95 HL 1 14 d5e 7 ok e
LI, 1 PR I ME 5 24 7, 2021, 37(2) : 429-432.

[7] GARCIA-TSAO G, ABRALDES J G, BERZIGOTTTI A, et al.
Portal hypertensive bleeding in cirrhosis: Risk stratification, di-
agnosis, and management: 2016 practice guidance by the Ameri-
can Association for the study of liver diseases[ J]. Hepatology,
2017, 65(1): 310-335.

[8]  ZA=Uids, LR, IR, 55, JHFREAL I bk s F 00 0 B R Hg [R3A
SFLTT. I PRI 2 &5 . 2022, 8(6) - 1224-1228.

[9] AP S o 4 o3 AR R 2 ST AL 5 43 % AR R 4
T AL B2 43 2 JFRE A T I o T £ 48 1 ok ol sk o # By
wAER L] AR, 20238.62(1)  7-22.

[10] COMAN L I, COMAN O A, BADARAU I A, et al. Associa-
tion between liver cirrhosis and diabetes mellitus: a review on
hepatic outcomes[JJ. Clin Med, 2021, 10(2): 262.

[11] BB = BN, ok EGe , 45 5% 38 RL X I R Ak A1 GO & 9 1 3%
WA LT 6 AT R 24 5, 2021, 37(5) : 1197-1200.

(%5 1041 TT)



WA EF 2025 F 7 A % 37 %% 78 Med ] West China,July 2025, Vol. 37,No. 7 .

1041 -

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

circulating immune cell subpopulations [ J]. Front Immunol,
2022, 13. 878226.

CAI X X, ZENG D F, DENG ]J. A systematic review and meta-
analysis of the efficacy of aerobic exercise combined with resist-
ance training on maintenance hemodialysis patients[]J]. Ann Pal-
liat Med, 2022, 11(4): 1360-1368.

BARBAR T, TUMMALAPALLI S L., SILBERZWEIG J. In-
fluenza vaccines in maintenance hemodialysis patients: does se-
roresponse vary with different vaccine formulations? [J]. Am J
Kidney Dis, 2022, 80(3) . 304-306.

ALMEIDA B M. MORENO D H. VASCONCELOS V., et al.
Interventions for treating catheter-related bloodstream infections
in people receiving maintenance haemodialysis[ J]. Cochrane Da-
tabase Syst Rev, 2022, 4(4). CD013554.

AGRAWAAL K K. Maintenance hemodialysis among patients
visiting nephrology unit in a tertiary care centre: a descriptive
cross-sectional study[J]. JNMA ] Nepal Med Assoc, 2022, 60
(255): 931-934.

TR EHEL T 5 AL g R 08 E BT R LA S TR B A
R R RERAR-RIET SR LT b E s a1k,
2022,21(10) :744-748.

JEIRAE TSN BN L A5 AT I U X 2 A A il R A AR
FHUF M. S BE 2% 24, 2023,39(10) : 1269-1273,
WA B RAE BHIOR G5 PE S 2 B R R X A 5 M il R A AR
FHRA B DIHe 5 S A iR e L) 1. A AR By I 2 gk g, 2021,
21(4) :746-749.

ST TR B ST AN e 7 I T T R OG I T 2T A4 A v
PEHI BT BERE LY. A B ME A4 A, 2022, 38 (1) . 57-61.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

oS, R BB, 45 PIBK/Akt/mTOR {5 53 #f1 40 g 5
Wk 5 B 35 AT AH O I S 27 e A i B R i R [T ], ) AR BE 2%, 2019,
40(13) :1960-1962.,1966.
FBN AU R AR L A BOR TR R ) Medh 2 k80 1
TE U WA 28 Ak rh g /R LT 0. B DR 5 3 BT RS A 2% R
2022,31(1) :39-44.
SeTEWT KT L L Z0bk O LB BE B I miR-423-5P,
Bel-2 A1 LC3-11 7K V- & ik 5 15 A 5GP 0 58 ) 1. SAR A 38 1 2%
R7,2023(1):117-120,134.
TR A T Bk T A 2 RE M I B BT R LT Beclin
A LC3- 11 2235 /K - 5 148 45 4k i AR & Pk 4 BT [T BRARAS 36 1= 2
Ze7,2022,37(2):132-136,152.
oA Wk 2R I L AE. B R KT IS A0 A R T R R 9
B WFFE LT, [ S50 1 2 2% 75 2022, 30(6) : 1655-1660.
SRR M. A2 R TTIG IBT AT IR T X 2 448 M 0 AR
TR TIRE R AER S A R R R A [T ], b AR A g
#,2023,43(5):1117-1120.
SEOR W B« SESEAR, 05 IR - HE 748 L 55 BUREIR S B i
% PTH(1-84) BALP K - 46 W 76 2 335 P il 38 3% A7 ' 1B s vh
B i R 75 SCLT . b BE 27,2023, 29(6) : 941-946.
Ak, AR B BEH L 2. hs-CRPNLR & FGF23 X 18 1 5 52 38 4
IR AT AR A TS PP AR M LT PG BR A, 2021, 33
(11):1633-1636.
FEEE, S E, e 21, 25, PCT. CRP, SAA. HMGBI X J§ 7 4
I K M AT T A M 2 WA (R LT . [ BRG 50 B 2
#,2022,43(11) :1300-1303,1309.

(75 B A :2024-07-05; 1€ [B] H 5 :2025-06-27 ; 4558 - X R &

(E#% 1036 1)

[12]

[13]

[14]

[15]

[16]

[17]

YOSHIJT H, NAGOSHI S, AKAHANE T, et al. Evidence-
based clinical practice guidelines for Liver Cirrhosis 2020[J]. J
Gastroenterol, 2021, 56(7): 593-619.

GUNARATHNE L S, RAJAPAKSHA H., SHACKEL N, et
al. Cirrhotic portal hypertension: From pathophysiology to no-
vel therapeutics[J]. World ] Gastroenterol, 2020, 26 (40):
6111-6140.

PATERNOSTRO R. BECKER J, HOFER B S, et al. The
prognostic value of HVPG-response to non-selective beta-block-
ers in patients with NASH cirrhosis and varices[ J]. Dig Liver
Dis, 2022, 54(4): 500-508.

PRAS %2 B R B8 55 R 4 b 5 3 29K Ok By T RE AL 2
b b K U L B T ORE S LT L P BR A, 2020, 49 (1) 1 93+
96,101.

YANG C H, CHIU Y C, CHEN C H, et al. Diabetes mellitus
is associated with gastroesophageal variceal bleeding in cirrhotic
patients[ J]. Kaohsiung ] Med Sci, 2014, 30(10): 515-520.
IMAMURA Y, KUMAGI T, KURODA T, er al.

Pancreas

[18]

[19]

[20]

[21]

[22]

stiffness in liver cirrhosis is an indicator of insulin secretion
caused by portal hypertension and pancreatic congestion [ J].
Hepatol Res, 2021, 51(7) . 775-785.
SUK K T, BAIK S K, YOON ] H, et al. Revision and update
on clinical practice guideline for liver cirrhosis[J]. Korean ]
Hepatol, 2012, 18(1): 1-21.
JEON H K, KIM M Y, BAIK S K, eral. Hepatogenous diabe-
tes in cirrhosis is related to portal pressure and variceal hemor-
rhage[J]. Dig Dis Sci, 2013, 58(11): 3335-3341.
HONG Y S. CHANG Y., RYU S, et al. Hepatitis B and C vi-
rus infection and diabetes mellitus: A cohort study[J]. Sci Rep,
2017, 7(1): 4606.
CHUNG W. PROMRAT K. WANDS J. Clinical implications.
diagnosis, and management of diabetes in patients with chronic
liver diseases[J]. World J Hepatol, 2020, 12(9): 533-557.
KUMAR R. Hepatogenous Diabetes: An Underestimated Prob-
lem of Liver Cirrhosis[J]. Indian J Endocrinol Metab, 2018, 22
(4): 552-559.

(Y7 B H8:2024-04-19; 18 2] B #5:2025-03-19; %i 45 - X R D



