Gastroenterology

Baishideng Publishing Group Inc



Jaishideng®

Contents Weekly Volume 26 Number 45 December 7, 2020

GUIDELINES

7088  Chinese guidelines on the management of liver cirrhosis (abbreviated version)
Xu XY, Ding HG, Li WG, Xu JH, Han Y, Jia JD, Wei L, Duan ZP, Ling-Hu EQ, Zhuang H
MINIREVIEWS

7104  Role of pancreatography in the endoscopic management of encapsulated pancreatic collections - review
and new proposed classification
Proenga IM, dos Santos MEL, de Moura DTH, Ribeiro IB, Matuguma SE, Cheng S, McCarty TR, do Monte Junior ES, Sakai
P, de Moura EGH
ORIGINAL ARTICLE
Basic Study

7118  Discovery of unique African Helicobacter pylori CagA-multimerization motif in the Dominican Republic
Ono T, Cruz M, Nagashima H, Subsomwong P, Akada J, Matsumoto T, Uchida T, Suzuki R, Hosking C, Jiménez Abreu JA,
Yamaoka Y

7131  Nimbolide inhibits tumor growth by restoring hepatic tight junction protein expression and reduced
inflammation in an experimental hepatocarcinogenesis
Ram AK, Vairappan B, Srinivas BH
Case Control Study

7153  Altered metabolism of bile acids correlates with clinical parameters and the gut microbiota in patients with
diarrhea-predominant irritable bowel syndrome
Wei W, Wang HF, Zhang Y, Zhang YL, Niu BY, Yao SK

7173 Alteration of fecal tryptophan metabolism correlates with shifted microbiota and may be involved in
pathogenesis of colorectal cancer
Sun XZ, Zhao DY, Zhou YC, Wang QQ, Qin G, Yao SK
Retrospective Cohort Study

7191  High mortality associated with gram-negative bacterial bloodstream infection in liver transplant recipients
undergoing immunosuppression reduction
Chen F, Pang XY, Shen C, Han LZ, Deng YX, Chen XS, Zhang JJ, Xia Q, Qian YB
Retrospective Study

7204  Liver fibrosis index-based nomograms for identifying esophageal varices in patients with chronic hepatitis
B related cirrhosis
Xu SH, Wu F, Guo LH, Zhang WB, Xu HX

WJG | https://www.wjgnet.com I December 7,2020 | Volume26 | Issue45 |



World Journal of Gastroenterology

Contents
Weekly Volume 26 Number 45 December 7, 2020

Clinical Trials Study

7222 Relationship between the incidence of non-hepatic hyperammonemia and the prognosis of patients in the
intensive care unit

Yao ZP, Li Y, Liu Y, Wang HL

Observational Study

7232 Association between ADAMTS13 activity-VWF antigen imbalance and the therapeutic effect of HAIC in
patients with hepatocellular carcinoma

Takaya H, Namisaki T, Moriya K, Shimozato N, Kaji K, Ogawa H, Ishida K, Tsuji Y, Kaya D, Takagi H, Fujinaga Y,
Nishimura N, Sawada Y, Kawaratani H, Akahane T, Matsumoto M, Yoshiji H

SYSTEMATIC REVIEWS
7242  Diagnosis and treatment of iron-deficiency anemia in gastrointestinal bleeding: A systematic review

Cotter J, Baldaia C, Ferreira M, Macedo G, Pedroto I

CASE REPORT
7258  Endoscopic mucosal ablation - an alternative treatment for colonic polyps: Three case reports

Mendoza Ladd A, Espinoza J, Garcia C

7263  Tuberous sclerosis patient with neuroendocrine carcinoma of the esophagogastric junction: A case report

Ishida N, Miyazu T, Tamura S, Suzuki S, Tani S, Yamade M, Iwaizumi M, Osawa S, Hamaya Y, Shinmura K, Sugimura H,
Miura K, Furuta T, Sugimoto K

Bishidengs WIG | https://www.wjgnet.com I December 7,2020 | Volume26 | Issue45 |



World Journal of Gastroenterology

Contents
Weekly Volume 26 Number 45 December 7, 2020

ABOUT COVER

Editorial Board Member of World Journal of Gastroenterology, Professor Udo Rolle is a Distinguished Professor at the
University Hospital of the Goethe-University in Frankfurt, Germany. Having received his doctoral degree from the
University of Leipzig in 1994, Prof. Rolle undertook his postgraduate training, first at the University of Leipzig
(Germany) and then at the University Hospital Dublin (Ireland), receiving his habilitation in 2003. He rose to Full
Professor and Chief Surgeon in the Department of Paediatric Surgery and Paediatric Urology at the University
Hospital Frankfurt in 2008. His ongoing research interests involve neonatal GI surgery, pediatric GI motility
disorders with long-term follow-up in various congenital anomalies. Currently, he serves as President of the
German Association of Paediatric Surgery, General Secretary of the World Federation of Associations of Paediatric
Surgery, and General Secretary of the UEMS section of Paediatric Surgery. (L-Editor: Filipodia)

AIMS AND SCOPE

The primary aim of World Journal of Gastroenterology (W]G, World | Gastroenterol) is to provide scholars and readers
from various fields of gastroenterology and hepatology with a platform to publish high-quality basic and clinical
research articles and communicate their research findings online. WJG mainly publishes articles reporting research
results and findings obtained in the field of gastroenterology and hepatology and covering a wide range of topics
including gastroenterology, hepatology, gastrointestinal endoscopy, gastrointestinal surgery, gastrointestinal
oncology, and pediatric gastroenterology.

INDEXING/ABSTRACTING

The WJG is now indexed in Current Contents®/ Clinical Medicine, Science Citation Index Expanded (also known as
SciSearch®), Journal Citation Reports®, Index Medicus, MEDLINE, PubMed, PubMed Central, and Scopus. The 2020
edition of Journal Citation Report® cites the 2019 impact factor (IF) for W]G as 3.665; IF without journal self cites:
3.534; 5-year IF: 4.048; Ranking: 35 among 88 journals in gastroenterology and hepatology; and Quartile category:
Q2.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yu-Jie Ma; Production Department Director: Xiang Ii; Editorial Office Director: Ze-Mao Gong.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastroenterology https:/ /www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1007-9327 (print) ISSN 2219-2840 (online) https:/ /www.wignet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
October 1, 1995 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Weekly https:/ /www.wijgnet.com/bpg/Getlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Andrzej S Tarnawski, Subrata Ghosh https:/ /www.wijgnet.com/bpg/getinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http:/ /www.wignet.com/1007-9327/editotialboard.htm https:/ /www.wignet.com/bpg/getinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
December 7, 2020 https:/ /www.wijgnet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2020 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2020 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

JBaishideng®

WJG | https://www.wjgnet.com 11 December 7,2020 | Volume26 | Issue45 |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
http://www.wjgnet.com/1007-9327/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.3748 / wjg.v26.i45.7088

World Journal of
Gastroenterology

World | Gastroenterol 2020 December 7; 26(45): 7088-7103

ISSN 1007-9327 (print) ISSN 2219-2840 (online)

GUIDELINES

Chinese guidelines on the management of liver cirrhosis
(abbreviated version)

Xiao-Yuan Xu, Hui-Guo Ding, Wen-Gang Li, Jing-Hang Xu, Ying Han, Ji-Dong Jia, Lai Wei, Zhong-Ping Duan,

En-Qiang Ling-Hu, Hui Zhuang

ORCID number: Xiao-Yuan Xu 0000-
0002-1759-4330; Hui-Guo Ding 0000-
0003-2153-5699; Wen-Gang Li 0000-
0001-7274-6109; Jing-Hang Xu 0000-
0001-8848-3876; Ying Han 0000-
0002-5776-7160; Ji-Dong Jia 0000-
0002-6053-4237; Lai Wei 0000-0003-
2326-1257; Zhong-Ping Duan 0000-
0002-9397-6330; En-Qiang Ling-Hu
0000-0003-4028-1508; Hui Zhuang
0000-0001-9119-6325.

Author contributions: Xu XY edited
and reviewed the manuscript; Ding
HG, Li WG, Xu JH, Han Y, Jia JD,
Wei L, Duan ZP, Ling-Hu EQ, and
Zhuang H approved the final
article.

Conflict-of-interest statement: All
the authors have no conflict of

interest related to the manuscript.

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (CC BY-NC 4.0)
license, which permits others to
distribute, remix, adapt, build
upon this work non-commercially,
and license their derivative works
on different terms, provided the
original work is properly cited and
the use is non-commercial. See: htt

p:/ /creativecommons.org/ License

Jaishideng®

WJG | https://www.wjgnet.com

Xiao-Yuan Xu, Jing-Hang Xu, Department of Infectious Diseases, Peking University First
Hospital, Beijing 100034, China

Hui-Guo Ding, Hepatology and Digestion Center, Beijing You-An Hospital, Capital Medical
University, Beijing 100069, China

Wen-Gang Li, Department of Liver Oncology, Cancer Radiation Therapy Center, Fifth Medical
Center, PLA General Hospital, Beijing 100039, China

Ying Han, Department of Immunology and Liver Diseases, Beijing You-An Hospital, Capital
Medical University, Beijing 100069, China

Ji-Dong Jia, Hepatology Center, Beijing Friendship Hospital, Capital Medical University,
Beijing 100050, China

Lai Wei, Internal Medicine of Hepatopancreatobiliary, Beijing Tsinghua Changgung Hospital,
Beijing 102218, China

Zhong-Ping Duan, Artificial Liver Center, Beijing You-An Hospital, Capital Medical
University, Beijing 100069, China

En-Qiang Ling-Hu, Department of Gastroenterology, First Medical Center, PLA General
Hospital, Beijing 100853, China

Hui Zhuang, Department of Pathogenic Biology, Peking University Health Science Center,
Beijing 100191, China

Corresponding author: Xiao-Yuan Xu, MD, Doctor, Department of Infectious Diseases, Peking
University First Hospital, No. 8 Xishiku Street, Xicheng District, Beijing 100034, China.
Xiaoyuanxu6@163.com

Abstract

Based on reviews of the literature and experts’ consensus, the Chinese Society of
Hepatology developed guidelines for the diagnosis and treatment of liver
cirrhosis, in order to improve clinical practice. In addition to what has been
covered in previously published guidelines on the management of cirrhosis
complications, these guidelines add new sections and provide updates. The
guidelines emphasize the early diagnosis of the cause and assessment of
complications. Comprehensive treatments including etiological treatment and
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complication management should be initiated immediately. In addition, regular
monitoring, especially surveillance of hepatocellular carcinoma, is crucial for
managing patients.

Key Words: Liver cirrhosis; Diagnosis; Therapy; Guidelines; Hypertension portal;
Recompensated stage
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Core Tip: Based on reviews of the literature and experts’ consensus, the Chinese
Society of Hepatology developed guidelines for the diagnosis and treatment of liver
cirrhosis, in order to improve clinical practice. In addition to what has been covered in
previously published guidelines on the management of cirrhosis complications, the
guidelines adds new sections and provides updates. The guidelines emphasizes the
early diagnosis of the cause and assessment of complications. Comprehensive
treatment including etiological treatment and complication management should be
initiated immediately. In addition, regular monitoring, especially surveillance of
hepatocellular carcinoma, is crucial to manage patients.

Citation: Xu XY, Ding HG, Li WG, Xu JH, Han Y, Jia JD, Wei L, Duan ZP, Ling-Hu EQ,
Zhuang H. Chinese guidelines on the management of liver cirrhosis (abbreviated version).
World J Gastroenterol 2020; 26(45): 7088-7103

URL: https://www.wjgnet.com/1007-9327/full/v26/i45/7088.htm

DOI: https://dx.doi.org/10.3748/wjg.v26.i45.7088

INTRODUCTION

Cirrhosis is currently the 11th most common cause of death globally and accounts for
approximately 2 million deaths per year worldwidell. The American Association for
the Study of Liver Disease, World Gastroenterology Organization, European
Association for the Study of the Liver, and International Club of Ascites have
developed and updated multiple guidelines and consensuses for the diagnosis and
treatment of cirrhosis and its complications?..

To promote diagnosis and treatment of cirrhosis, the Chinese Society of Hepatology
(CSH) and the Chinese Society of Gastroenterology (CSG) of Chinese Medical
Association (CMA) developed the Chinese Guidelines for the Diagnosis and
Treatment of Esophageal and Gastric Variceal Bleeding in Cirrhotic Portal
Hypertensionl, Guidelines on the Management of Ascites and Its Related
Complications in Cirrhosis’), and Guidelines on Management of Hepatic
Encephalopathy in Cirrhosis!”! recently. The present guideline adds new sections and
provides updates.

These guidelines were developed according to evidence-based medicine and
Appraisal of Guidelines Research and Evaluation Instrument (AGREE II). A guidance
group, secretary group (writing group), and expert group (including corresponding
experts) were established and included experts in the fields of liver disease,
gastroenterology, infectious disease, surgery, intervention therapy, oncology,
traditional Chinese medicine, pharmacology, nursing and clinical study methodology.

The evidence and recommendations mentioned in these guidelines are graded
according to the grading of recommendations assessment, development and
evaluation (GRADE) system!“.

ETIOLOGY

Common causes of cirrhosis are: Hepatitis B and C, alcoholic consumption, non-
alcoholic fatty liver disease, autoimmune liver diseases, Wilson’s disease,
hemochromatosis, and chronic drug-induced liver injury. Other causes include hepatic
amyloidosis, al-antitrypsin deficiency, hepatic porphyrian, parasitic infections mainly
including schistosomiasis and clonorchiosis, circulatory disturbance such as Budd-
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Chiari syndrome, and right heart failure. Some patients with cirrhosis have no
unknown cause.

Most cases of cirrhosis have a single cause, but sometimes multiple causes co-exist.
Superinfection of hepatitis B and C and alcohol consumption in patients with hepatitis
B or C are common examples. In addition, based on the primary cause, some
synergetic factors can contribute to the exacerbation of cirrhosis such as obesity,
insulin resistance, and some drugst".

EVALUATION OF LIVER FUNCTION AND PORTAL HYPERTENSION

Evaluation of liver function and compensatory capacity

The indicators reflecting hepatic synthetic function include serum albumin (ALB), pre-
ALB, coagulation factors, cholesterol, and cholinesterase!"*. With the short half-life,
coagulation factors is an early indicator. Prothrombin activity (PTA) and prothrombin
international normalized ratio (PT-INR) are the most commonly used.

Scoring systems for assessing the prognosis in cirrhosis patients

Scoring systems for assessing prognosis in cirrhosis patients include Child-Pugh
scorel””! (Table 1), model for end-stage liver disease (MELD), and MELD-Na score!"!
(Table 2).

Common methods of imaging assessments in cirrhosis

Common imaging assessments methods in cirrhosis include sonography, computed
tomography (CT) scan, and magnetic resonance imaging (MRI) scan, which can be
used to screen the liver tumor and evaluate portal hypertension”*l. Recently, liver
stiffness measurement (LSM) and transient elastography (TE) have become the most
convenient non-invasive diagnostic methods for hepatic fibrosis and early cirrhosis.
Fibroscan® (FS) and Fibrotouch® (FT) are the most commonly used LSM tools in the
clinic. Detailed cutoff values and the diagnostic value of LSM in hepatic fibrosis and
cirrhosis can be found in the Consensus on clinical application of transient
elastography detecting liver fibrosis: A 2018 update!'). Magnetic resonance
elastography (MRE), a more recently developed non-invasive staging and diagnosis
method for hepatic fibrosis, can be used in patients with ascites and obesity or
metabolic syndrome, and can test the whole liver. However, MRE is costly, and its
value in staging and diagnosing early cirrhosis and hepatic fibrosis should be further
studied. At present, it is not suitable for conventional monitoring of hepatic fibrosis in
Chinese patients with chronic liver diseases.

Histological evaluation
Histological evaluation is a “gold standard” for diagnosing and evaluating cirrhosis.
Adoption of the Laennec cirrhosis scoring system is suggested (Table 3)!1.

Evaluation of portal hypertension

In addition to imaging technology including sonography, LSM, CT, MRI, and MRE,
endoscopy including gastroscopy and enteroscopy! and hepatic venous pressure
gradient (HVPG) measurement™ are reliable for evaluating the severity of portal
hypertension.

Nutritional risk screening and malnutrition evaluation
Nutritional risk screening and malnutrition evaluation in patients with cirrhosis is
detailed in Chinese clinical guidelines on nutrition in end-stage liver disease (2019)%*1.

DIAGNOSIS

The diagnosis of cirrhosis should comprehensively take into account etiologies,
medical history, clinical manifestations, complications, treatment process, laboratory
tests, imaging, and histological examinations. Traditionally, cirrhosis can be classified
into compensated stage and decompensated stage. However, recent data have shown
that some patients with decompensated cirrhosis became recompensated, which is
defined as no more decompensation for years with the development in the treatment
of cirrhosis. In addition, some patients with cirrhosis present with reversion of
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Table 1 Child-Pugh score!

Clinical biochemical indicators 1 point 2 points 3 points

Hepatic encephalopathy, grade None 1-2 3-4

Ascites None Mild Moderate to severe
Total bilirubin, pmol/L <34 34-51 >51

Albumin, g/L >35 28-35 <28

Prothrombin time prolonged, sec 13 4-6 >6

Child Pugh grading criteria for cirrhosis: Grade A: Child-Pugh score 5-6; Grade B: Child-Pugh score 7-9; Grade C: Child-Pugh score 10-15.

Table 2 Model for end-stage liver disease score!'®

Score, points Significance

<12

12-18 Included into the waiting list of liver transplantation
18-25 Require liver transplantation

25-30 Require emergent liver transplantation

> 30 Require emergent liver transplantation for rescue

Model for end-stage liver disease (MELD) score = 3.8 x loge [bilirubin (mg/dL)] + 11.2 x loge (INR) + 9.6 x loge [creatinine (mg/dL) + 6.4 x (causes of
disease: Biliary or alcoholic 0, other 1). Bilirubin (mg/dL) = bilirubin (umol/L) +17.1; Creatinine (mg/dL) = creatinine (umol/L) + 88.4.

Table 3 Laennec F1-F4 staging system, Laennec fibrosis staging scoring system in hepatic puncture tissue®®?!

Septum, thickness

Criteria Score
and amount

Stage Name

0 No clear fibrosis 0

1 Very mild fibrosis +/- No septum or very few thin septum, portal area enlarged or mild peri-sinusoid 1
fibrosis

2 Mild fibrosis + Occasionally thin septum, portal area enlarged or mild peri-sinusoid fibrosis 2
8 Moderate fibrosis S A medium amount of thin septum, even incomplete cirrhosis 3

4A Cirrhosis, mild, definite ~ +++ Obvious septum, with circle outline or obvious nodules, thin septum mostly (one 4
or possible wide septum allowable)

4B Moderate cirrhosis +H++ At least two wide septum, but no very wide septum; less than 1/2 of puncture 5
tissues in length are composed of nodules

4C Severe cirrhosis 4+ At least one very wide septum, or more than 1/2 of puncture tissues in length are 6
composed of nodules (micronodular cirrhosis)

cirrhosis™. Thus, we suggest that stages of cirrhosis include compensated stage,
decompensated stage, recompensated stage, and/ or cirrhosis reversion.

Diagnosis of compensated cirrhosis is based on one of the following criteria: (1)
Histologically cirrhosis; (2) Gastroesophageal varices or digestive tract ectopic varices
on the basis of excluding noncirrhotic portal hypertension; (3) Imaging of cirrhosis or
portal hypertension, e.g., splenomegaly, portal vein > 1.3 cm; (4) LSM result complying
with diagnostic cutoff of cirrhosis of different causes; and (5) Meeting two or more of
the following criteria: (a) Platelet (PLT) < 100 x 10°/L, without any other reasons; (b)
Serum ALB < 35 g/L, excluding malnutrition or kidney diseases; (c) INR > 1.3 or PT
prolonged (discontinuing thrombolysis or anticoagulant drugs for over 7 d); and (d)
Aspartate aminotransferase (AST)/PLT ratio index (APRI): Adult APRI score > 2.

Diagnosis of decompensated cirrhosis is based on the existence of cirrhosis and any
one of the complications including ascites, gastroesophageal varices hemorrhage,
sepsis, hepatic encephalopathy, and hepatorenal syndrome.
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Cirrhotic recompensation and/or reversion: Accumulating evidence has
demonstrated that effective antiviral treatment in decompensated HBV and HCV
cirrhosis patients can lead to the recompensation of the liver function and reduce liver
transplantation. Even though the definition of recompensation of decompensated
cirrhosis has not been established, Chinese experts agree with the following
preliminary criteria: When decompensation events (ascites, digestive tract
hemorrhage, hepatic encephalopathy) have not recurred for a long time period (at
least 1 year) after effective treatment in patients with decompensated cirrhosis, these
patients will be classified as recompensated population.

Similarly, clinical data have provided evidence of cirrhosis reversion”*! defined as:
Ishak fibrosis staging decreases by 2 1 stage, or P-I-R classification after treatment
decreases.

25-29

Recommendation 1: Cirrhosis can be classified into compensated stage,
decompensated stage, recompensation stage and/ or cirrhosis reversion (B, 1).

Recommendation 2: Diagnosis of compensated cirrhosis: (1) Histologically cirrhosis
(A, 1); (2) Gastroesophageal varices or digestive tract ectopic varices on the basis of
excluding non-cirrhotic portal hypertension (B, 1); (3) Imaging reveals cirrhosis or
portal hypertension (B, 1); and (4) Meeting two or more of the four criteria: (a) PLT <
100 x 10°/L without any other reasons; (b) ALB < 35 g/L, excluding malnutrition or
kidney diseases; (c) INR > 1.3 or PT prolonged; (d) APRI > 2 (B, 1).

Recommendation 3: Diagnosis of decompensated cirrhosis: (1) Cirrhosis; and (2) Any
one of the complications of portal hypertension including ascites, gastroesophageal
varices hemorrhage, sepsis, hepatic encephalopathy, and hepatorenal syndrome (B, 1).

CIRRHOSIS-RELATED COMPLICATIONS

Serous effusion

Serous effusion of patients with cirrhosis includes ascites, pleural effusion, and
pericardial effusion. Refer to the Chinese guidelines on the management of ascites and
its related complications in cirrhosis for the diagnosis of cirrhotic ascites!’. Chylous
ascites (CA), hemorrhagic ascites and pleural effusion are discussed here.

The diagnosis of CA is based on the distinct characteristic of the ascitic fluid which
includes a milky appearance and a triglyceride level > 200 mg/dL. Though CA can
occur in all stages of cirrhosis, it is necessary to exclude other underlying etiologies
such as trauma, congenital diseases, infections (especially pulmonary tuberculosis and
filariasis), neoplasms, operations, or heart diseases.

Hemorrhagic ascites is diagnosed with a red blood cell count level > 50000/ mm?® in
ascites. It is necessary to exclude other underlying etiologies such as tumor, severe
infection (including tuberculous peritonitis), coagulopathy, and peritoneal varicose
vein rupture.

Pleural effusion in patients with cirrhosis is more common in the right side, but can
be bilateral when severe. It can be caused by etiologies other than cirrhosis, such as
tuberculosis, which should be excluded. Diagnosis of pleural effusion can be based on
chest ultrasonography or X-ray"™.

Gastrointestinal tract hemorrhage

Esophageal and/or gastric variceal rupture is the most common reason for
gastrointestinal tract hemorrhage in patients with cirrhosis. See the guidelines for the
diagnosis and treatment of esophageal and gastric variceal bleeding in cirrhotic portal
hypertension 2016F! for details. Other reasons include portal hypertensive gastropathy
(PHG), portal hypertensive enteropathy(PHE), and internal hemorrhoid®-.

Spontaneous bacterial peritonitis and other infections

Refer to the relevant Chinese guidelines for the diagnosis!’. In addition to spontaneous
bacterial peritonitis, common infections in patients with cirrhosis include urinary,
biliary, gastrointestinal, respiratory, skin soft tissue infections, and sepsis.

Hepatic encephalopathy

Refer to the relevant Chinese guidelines for the diagnosis.
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Renal impairment

Renal impairment in cirrhosis patients includes acute kidney injury (AKI), hepatorenal
syndrome-acute kidney injury (HRS-AKI), HRS-non-AKI (HRS-NAKI), and chronic
kidney disease (CKD)1,

The diagnosis of AKI is based on either of the two criterial”: Serum creatinine (Scr)
within 48 h after admission increases > 26.5 pmol/L (0.3 mg/dL) from baseline, or Scr
within 7 d increases = 50% from baseline (last available Scr within 3 mo can be taken as
the baseline value).

The diagnostic criteria of HRS-AKI are as follows: (1) Patients with cirrhosis and
ascites; (2) Patients meeting the criteria for AKI; (3) No response after discontinuing
diuretics and plasma volume expansion by intravenous infusion of ALB at a dose of 1
g/ kg for 48 h; (4) No shock; (5) Patients not using nephrotoxic drugs currently or
recently; and (6) no signs of renal structural injury: (a) No proteinuria (< 500 mg/d);
(b) No minor hematuria (< 50 red blood cells per high power field); and (c) Normal
sonography of the kidneys.

HRS-NAKIP (including HRS-AKD and HRS-CKD) is diagnosed if: (1) Patients have
cirrhosis with or without ascites; (2) HRS-AKI is excluded; and (3) Estimated
glomerular filtration rate (eGFR) < 60 mL/min/1.73 m? in the absence of structural
injury or Scr increases by < 50% from baseline (last available Scr within 3 mo can be
taken as the baseline value).

CKD is defined as an eGFR level of < 60 mL/min/1.73 m? for 3 mo regardless of the
structural injury of the kidneys.

Cirrhotic cardiomyopathy

Cirrhotic cardiomyopathy (CCM) is cardiac dysfunction characterized by suboptimal
contractile response to stress and impaired diastolic function in the absence of
previous cardiac diseases™*). Given that most patients are asymptomatic in the initial
stages of CCM, clinical, laboratory, electrocardiographic and imaging evaluations are
necessary for early diagnosis. Diagnostic criteria of CCM are as follows: (1) Systolic
dysfunction characterized by no increase of cardiac output induced by physical or
pharmacological stress; (2) Diastolic dysfunction*: E/ A ratio < 1.0, deceleration time
> 200 ms, and isovolumic relaxation time > 80 ms; and (3) Supporting criteria:
Electrophysiology abnormality, myocardial chronotropism, QT interval prolongation,
non-synchronous electromechanical systole, left atrial enlargement, myocardial
hypertrophy, brain natriuretic peptide and its precursor increased, and troponin
increased.

Hepatopulmonary syndrome

Diagnostic criteria of hepatopulmonary syndrome (HPS) are detailed in the
International liver transplant society practice guidelines: Diagnosis and management
of HPS and portopulmonary hypertension 2016!*.

Other complications of cirrhosis

Other complications of cirrhosis include portal vein thrombosis (PVT) which can be
classified into acute and chronic PVT!*, primary liver cancer!*), hepatic osteopathy!"”
and cirrhotic amyotrophy™*1.

Recommendation 4: AKI diagnosis: Scr within 48 h after admission increases by > 26.5
pmol/L (0.3 mg/dL) from baseline, or Scr within 7 d increases by > 50% than last
available Scr within 3 mo or from the baseline value (B, 1). CKD diagnosis: regardless
of structural injury of the kidneys, eGFR < 60 mL/min/1.73 m? lasts longer than 3 mo,
and patients have refractory ascites (B, 1).

Recommendation 5: HRS-AKI diagnosis: (1) cirrhosis and ascites; (2) AKL (3) No
response after discontinuing diuretics and supplementing ALB (20-40 g/d) and
expanding the blood volume for 48 h; (4) No shock; (5) No use of nephrotoxic drugs
currently or recently; and (6) No evidence of structural injury of the kidneys (A, 1).

Recommendation 6: Diagnosis of HRS-NAKI: (1) cirrhosis with or without ascites; (2)
HRS-AKI is excluded; and (3) eGFR < 60 mL/min/1.73 m? in the absence of structural
injury or Scr increases by < 50% from baseline (last available Scr within 3 mo can be
taken as the baseline value) (C, 1).

Recommendation 7: The incidence of abnormal electrophysiology in patients with
cirrhosis is high, and screening and monitoring of cirrhotic cardiomyopathy should be
emphasized (C, 1).
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Recommendation 8: PVT includes acute and chronic PVT (B, 1).

Recommendation 9: Once cirrhosis is diagnosed, it is necessary to closely screen liver
cancer (B, 1) by sonography and AFP test every 3-6 mo (C, 1).

Recommendation 10: Cirrhotic osteoporosis is positively correlated with the severity
of liver disease. Bone density should be monitored in patients who are newly
diagnosed with PBC or cirrhosis and in those after liver transplantation. Moreover,
bone density should also be monitored in patients with a history of fragility fracture,
postmenopausal women and those who use glucocorticoids in the long term (> 3 mo)
(B, 2).

TREATMENT OF CIRRHOSIS

When patients are diagnosed with cirrhosis, comprehensive treatments should be
commenced as soon as possible. If feasible, etiological treatment should be started
immediately. Anti-inflammation and anti-hepatic fibrosis therapy are options for those
who present persistent inflammation and/ or fibrosis but are not suitable for or do not
respond to etiological treatment. Prevention and treatment of complications play an
important role in extending lifespan and improving life quality of patients with
cirrhosis.

Etiological treatment

Etiological treatment is key for the treatment of cirrhosis whenever feasible. Detailed
recommendations can be found in relevant Chinese guidelines”*? and Consensus™-""l.
In terms of immunoglobulin G4-associated cholangitis, immunosuppressant,
interventional therapies or surgical intervention may be indicated™.

D-penicillamine and trientine is indicated in cirrhosis patients due to Wilson’s
disease. In addition, these patients should avoid the intake of copper-rich foods. Oral
zinc formulations (e.g., zinc acetate, zinc gluconate) are recommended to reduce
copper absorption*>1.

For cirrhosis patients due to hemochromatosis, it is necessary to restrict the intake of
iron-rich food and prohibit the transfusion of red blood cells. Other options include
therapeutic venesection and iron chelators (e.g., deferoxamine or deferasirox)’l.

Treatment of drug-induced cirrhosis is detailed in diagnosis and treatment
guidelines on drug-induced liver injury®!.

Anti-inflammation and anti-hepatic fibrosis therapy

Anti-inflammation and anti-hepatic fibrosis therapy are indicated when patients
present persistent inflammation and/or fibrosis but are not suitable for or do not
respond to etiological treatment. The most commonly used anti-inflammation drugs
include glycyrrhizic acid preparation, bicyclol, polyene phosphatidyl choline,
silymarin, ademetionine and reduced glutathione!*”. Anti-fibrosis medicines include
Anluohuaxian capsule, Fuzheng huayu capsule, and compound Biejiaruangan
tablet!°1,

Prevention and treatment of complications

Ascites: Refer to the Chinese guidelines on the management of ascites and its related
complications in cirrhosis’. Combination of diuretics, ALB, and vasoconstrictor is
recommended to treat refractory ascites.

For patients with chylous ascites, nutritional support with a low-salt, low-fat,
medium chain triglyceride and high-protein diet and management of the underlying
etiology are the cornerstones of therapy. When these measures fail, other interventions
such as octreotide/somatostatin analogues, terlipressin, surgical ligation, embolization
and transjugular, intrahepatic, portosystemic shunt (TIPS) can be considered® ..

For patients with hemorrhagic ascites, the key therapy is to control the basic
causes"”. When these measures fail, terlipressin and somatostatin can be used.

The treatment for cirrhotic patients with pleural effusion is similar to that for
cirrhotic ascites. Treatment for chylous pleural effusion is similar to that for chylous
ascites.

Gastrointestinal bleeding: Refer to Guidelines for the Diagnosis and Treatment of
Esophageal and Gastric Variceal Bleeding in Cirrhotic Portal Hypertension 2016\ (1)
Esophagogastric variceal bleeding, terlipressin, somatostatin and its analogs, and
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pituitrin are used to treat patients with esophagogastric variceal bleeding. When drug
therapy fails, other interventions can be considered including a Sengstaken-Blakemore
tube, endoscopic variceal ligation or tissue glue injection, TIPS, and surgical therapy.
High-risk patients with acute hemorrhage should receive TIPS therapy as early as
possible (within 72 h). Balloon-occluded retrograde transvenous obliteration is
preferred in patients with gastric variceal bleeding?; and (2) PHG and PHE bleeding:
non-selective beta blocker (NSBB) is preferred to treat patients with bleeding due to
PHG and PHE, and iron supplement is recommended . Terlipressin, somatostatin,
and its analogs can be considered!”>""..

Infections: Refer to the Chinese guidelines on the management of ascites and its
related complications in cirrhosis!! and Expert Consensus on Diagnosis and Treatment
of End-stage Liver Diseases Complicated With Infections!™l.

Norepinephrine is a first-line vasoactive drug for the treatment of infective shock.
Bothe the dose of catecholamines and the risk of cardiac arrhythmia can be reduced
when vasopressin (maximum dose 0.03 U/min) is added to norepinephrine””). With a
longer half-life and similar effect, terlipressin is more effective in raising blood
pressure and is more long-acting,.

For patients with sepsis and severe infection, high-dose ALB can be combined with
antibacterial agents.

Hepatic encephalopathy: Refer to the Guidelines on the management of hepatic
encephalopathy in cirrhosis 2018

Renal impairment: Refer to the Chinese guidelines on the management of ascites and
its related complications in cirrhosis!’ and the Guidelines for Diagnosis and Treatment
of Liver Failure (2018).

Terlipressin combined with ALB is superior to placebo, ALB alone, octreotide or
triple therapy with midodrine, octreotide and ALB in reversing HRS-AKI and HRS-
NAKI and improving renal function®-*\. Terlipressin at a dose of 1 mg per 4-6 h can be
administered in combination with ALB (20-40 g per d) for 3 d. With a < 25% decrease
of Scr level, the dose of terlipressin can gradually increase to 2 mg per 4 h. If effective
(Scr decreases to < 133 pmol/L, along with the increase of arterial pressure, urine
output and serum sodium level), the treatment duration is 7-14 d. Otherwise,
terlipressin is discontinued. Norepinephrine (0.5-3.0 mg/h) in combination with ALB
(10-20 g/L) can also be used.

TIPS can improve the renal function of patients with HRS-AKI and HRS-NAKI® .
However, there are usually contraindications for TIPS in patients with HRS-AKI.
Blood purification therapy can improve the renal function of some HRS-AKI patients.
Liver transplantation is the preferred treatment for HRS-AKI and HRS-NAKI.

Cirrhotic cardiomyopathy: Current pharmacological treatment is not specific. Liver
transplantation is the only proven treatment with specific effect on CCM!#1.

HPS: Other than long-term supplemental oxygen, there are no effective therapies for
HPS currently. The only definitive therapy is liver transplantation. Thus patients with
HPS are recommended for liver transplant evaluation”'l.

Portal vein thrombosis: Anticoagulant therapy or thrombolytic therapy can be
adopted for patients with cirrhotic acute PVT. Low-molecular-weight heparin is
preferred. Warfarin can be considered. Treatment duration ranges from 3 to 6 mo.
Other interventions include TIPS, thrombolysis, and surgery. Individualized treatment
is required for the treatment of chronic PVTU4,

Hepatic osteopathy: Diphosphonate can be used in patients with osteoporosis on the
basis of calcium preparation and vitamin D. Oral alendronate sodium may lead to
variceal bleeding. Zoledronic acid, a new intravenous bisphosphonate is effective in
reducing fracture risk and does not have risk of variceal bleeding"*.

Nutritional support: Refer to the Clinical guidelines on nutrition in end-stage liver
disease 2019, etcl"*1.
Nursing of digestive tract hemorrhage.

Recommendation 11: Etiological treatment is the key. If etiological treatment is not
available or hepatic fibrosis persists or deteriorates after etiological treatment, anti-
fibrosis therapy, such as Anluohuaxian capsule, Fuzhenghuayu capsule, and
compound Biejiaruangan tablet can be used (B, 1).
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Recommendation 12: In terms of refractory ascites, triple therapy including diuretics,
ALB, and vasoconstrictors is recommended (B, 1).

Recommendation 13: In terms of cirrhotic chylous ascites or chylous pleural effusion,
a low-salt, low-fat, medium chain triglyceride high-protein diet is recommended (B, 1).
Terlipressin and somatostatin may be used (B, 2). A portal-systemic shunt procedure
can be performed. If indicated, surgical intervention can be performed (C, 1).

Recommendation 14: For cirrhosis patients with hemorrhagic ascites, the primary
treatment is to control the underlying causes. Terlipressin and somatostatin can be
used (B, 2).

Recommendation 15: In the case of cirrhotic upper gastrointestinal hemorrhage,
terlipressin, somatostatin analogs, proton pump inhibitor or H2 receptor blocker can
be used (A, 1).

Recommendation 16: If drugs fail in treating cirrhotic esophageal and gastric variceal
bleeding, the Sengstaken-Blakemore tube, endoscopic variceal ligation or tissue glue
injection (B, 1), interventional therapies (C, 1) and surgery (C, 2) can be performed.

Recommendation 17: At 5 to 7 d after stopping cirrhotic gastrointestinal bleeding,
secondary prevention should be performed with NSBB (A, 1) or carvedilol (B, 1). In
patients with gastrointestinal bleeding and ascites, carvedilol is not recommended and
the dose of NSBB should be reduced (B, 2).

Recommendation 18: In patients with PHG bleeding, NSBB and iron preparations are
recommended (B; 1). In the case of acute hemorrhage, terlipressin or somatostatin
analogs can be used (B; 2).

Recommendation 19: In cirrhosis patients with infections, empirical anti-infective
therapy should be started as soon as possible. Based on the etiological results, switch
to target therapy as soon as possible (B, 1).

Recommendation 20: In the case of sepsis, severe infection or shock, it is
recommended to adopt triple therapy including antibacterial agents, ALB, and
vasoactive drugs (B, 1).

Recommendation 21: HRS can be treated with terlipressin (1 mg/4-6 h) in
combination with ALB (20-40 g/d) for 7 - 14 d, and the therapy can be repeated if HRS
recurs (B, 1).

Recommendation 22: For HRS-NAKI patients with a large amount of ascites who do
not respond to vasoconstrictors, TIPS can be performed (B, 1). TIPS is not
recommended for HRS-AKI patients (C, 1).

Recommendation 23: For HRS-AKI patients who do not respond to vasoconstrictors,
renal replacement therapy or artificial liver support can be selected. It is not
recommended to perform renal replacement therapy in HRS-NAKI patients. HRS-AKI
and HRS-NAKI patients should be preferentially included into the liver
transplantation plan (B, 1).

Recommendation 24: There is no effective drug for cirrhotic cardiomyopathy. Patients
should be included into the liver transplantation plan (B, 1).

Recommendation 25: There is no effective drug for HPS. Long-term supplemental
oxygen is recommended (C, 1). Patients should be included into the liver
transplantation plan (B, 1).

Recommendation 26: Anticoagulant therapy or thrombolytic therapy can be adopted
for patients with acute PVT and progressive PVT(C, 1). Low-molecular-weight heparin
alone or in combination with warfarin may be used (A, 1).

Recommendation 27: In terms of hepatic osteopathy or osteoporosis, bisphosphonates
can be used on the basis of calcium preparation and vitamin D (C, 2). Nutritional
support is important (B, 1).
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PROBLEMS TO BE SOLVED

Test technology

(1) Smart reader of hepatic pathology; (2) Non-invasive monitoring of HVPG; (3) New
tools of liver stiffness measurement regardless of ascites, jaundice or inflammation;
and (4) Specific and sensitive test of MHE.

Diagnostic method and criteria
(1) Clarification of diagnostic criteria for recompensation and cirrhosis reversion; and
(2) Early identification and diagnosis of HRS.

Therapeutic and preventive measures

(1) Evaluation of traditional Chinese medicine in anti-hepatic fibrosis and anti-
cirrhosis; (2) Evaluation of diuretics, ALB, and vasoactive drugs in refractory ascites;
(3) Evaluation of antibacterial agents, ALB, and vasoactive drugs in sepsis and severe
infections; and (4) Primary and secondary prevention of cirrhotic upper gastro-
intestinal hemorrhage.

CONCLUSION

Liver cirrhosis is a substantial health burden worldwide. To promote diagnosis and
treatment of cirrhosis, the CSH and the CSG of CMA developed the Chinese
Guidelines for the diagnosis and treatment of cirrhosis complications including
esophageal and gastric variceal bleeding, ascites, and hepatic encephalopathy
recently™. However, there is a great need for updates with the development in these
areas. In addition, some important topics, especially those on rare complications, have
not been covered in those guidelines. Therefore, the present guidelines adds new
sections and provides updates, focusing on the early identification of the causes,
evaluation of disease severity, comprehensive assessment of complications, etiological
treatment, and complication management. Lastly, problems to be solved are
addressed.
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