Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 10 Number 23 August 16, 2022

OPINION REVIEW

8057  Invasive intervention timing for infected necrotizing pancreatitis: Late invasive intervention is not late for
collection

Xiao NJ, Cui TT, Liu F, Li W
8063  Clinical utility of left atrial strain in predicting atrial fibrillation recurrence after catheter ablation: An up-
to-date review

Yu ZX, Yang W, Yin WS, Peng KX, Pan YL, Chen WW, Du BB, He YQ, Yang P

MINIREVIEWS
8076  Gut microbiota and COVID-19: An intriguing pediatric perspective

Valentino MS, Esposito C, Colosimo S, Caprio AM, Puzone S, Guarino S, Marzuillo P, Miraglia del Giudice E, Di Sessa A

8088  Beta receptor blocker therapy for the elderly in the COVID-19 era
Santillo E, Migale M

ORIGINAL ARTICLE

Retrospective Cohort Study

8097  Nonselective beta-blocker use is associated with increased hepatic encephalopathy-related readmissions in
cirrhosis

Fallahzadeh MA, Asrani SK, Tapper EB, Saracino G, Rahimi RS

Retrospective Study
8107  Different squatting positions after total knee arthroplasty: A retrospective study
Li TJ, Sun JY, Du YQ, Shen JM, Zhang BH, Zhou YG

8115  Outcomes of seromuscular bladder augmentation compared with standard bladder augmentation in the
treatment of children with neurogenic bladder

Sun XG, Li YX, Ji LF, Xu JL, Chen WX, Wang RY

8124  Distinctive clinical features of spontaneous pneumoperitoneum in neonates: A retrospective analysis

Kim SH, Cho YH, Kim HY

8133  Cognitive training for elderly patients with early Alzheimer’s disease in the Qinghai-Tibet Plateau: A pilot
study

Wang XH, Luo MQ

8141  Diagnostic value of elevated serum carbohydrate antigen 125 level in sarcoidosis

Zhang Q, Jing XY, Yang XY, Xu ZJ

WJCC | https://www.wjgnet.com I August 16,2022 | Volume10 | Issue23 |

Jaishideng®



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 23 August 16, 2022

8152  Evaluation of progressive early rehabilitation training mode in intensive care unit patients with
mechanical ventilation

Qie XJ, Liu ZH, Guo LM

8161  Comparison of demographic features and laboratory parameters between COVID-19 deceased patients
and surviving severe and critically ill cases

Wang L, Gao Y, Zhang ZJ, Pan CK, Wang Y, Zhu YC, Qi YP, Xie FJ, Du X, Li NN, Chen PF, Yue CS, Wu JH, Wang XT,
Tang YJ, Lai QQ, Kang K

Clinical Trials Study

8170 Role of H,receptor blocker famotidine over the clinical recovery of COVID-19 patients: A randomized

controlled trial
Mohiuddin Chowdhury ATM, Kamal A, Abbas MKU, Karim MR, Ali MA, Talukder S, Hamidullah Mehedi H, Hassan H,
Shahin AH, Li Y, He S
Observational Study

8186  Short-term prognostic factors for hepatitis B virus-related acute-on-chronic liver failure
Ye OX, Huang JF, Xu ZJ, Yan YY, Yan Y, Liu LG

8196  Three-dimensional psychological guidance combined with evidence-based health intervention in patients
with liver abscess treated with ultrasound

Shan YN, Yu Y, Zhao YH, Tang LL, Chen XM

8205  Role of serum 2-microglobulin, glycosylated hemoglobin, and vascular endothelial growth factor levels in
diabetic nephropathy

Yang B, Zhao XH, Ma GB

SYSTEMATIC REVIEWS

8212  Gallbladder neuroendocrine carcinoma diagnosis, treatment and prognosis based on the SEER database: A
literature review

Cai XC, Wu SD

CASE REPORT

8224  Sepsis complicated with secondary hemophagocytic syndrome induced by giant gouty tophi rupture: A
case report

Lai B, Pang ZH

8232  Spontaneous remission of autoimmune pancreatitis: Four case reports

Zhang BB, Huo JW, Yang ZH, Wang ZC, Jin EH

8242  Epstein-Barr-virus-associated hepatitis with aplastic anemia: A case report

Zhang WJ, Wu LQ, Wang J, Lin SY, Wang B

8249  Aspiration as the first-choice procedure for airway management in an infant with large epiglottic cysts: A
case report

Zheng JO, Du L, Zhang WY

Bishidenge WVJCC | https://www.wjgnet.com I August 16,2022 | Volume10 | Issue23 |



Contents

World Journal of Clinical Cases

Thrice Monthly Volume 10 Number 23 August 16, 2022

8255

8262

8271

8277

8284

8291

8298

8304

8312

8323

8330

8336

8344

8352

Sequential multidisciplinary minimally invasive therapeutic strategy for heart failure caused by four
diseases: A case report

Zhao CZ, Yan Y, Cui Y, Zhu N, Ding XY

Primary ascending colon cancer accompanying skip metastases in left shoulder skin and left neck lymph
node: A case report

Zhou JC, Wang JJ, Liu T, Tong Q, Fang YJ, Wu ZQ, Hong Q

Clinical and genetic study of ataxia with vitamin E deficiency: A case report

Zhang LW, Liu B, Peng DT

Complete resection of large-cell neuroendocrine and hepatocellular carcinoma of the liver: A case report

Noh BG, Seo HI, Park YM, Kim S, Hong SB, Lee SJ

Immunotherapy combined with antiangiogenic agents in patients with advanced malignant pleural
mesothelioma: A case report

Xuan TT, Li GY, Meng SB, Wang ZM, Qu LL

Bladder malacoplakia: A case report

Wang HK, Hang G, Wang YY, Wen Q, Chen B

Delayed inflammatory response evoked in nasal alloplastic implants after COVID-19 vaccination: A case
report

Seo MG, Choi EK, Chung KJ

Phosphoglyceride crystal deposition disease requiring differential diagnosis from malignant tumors and
confirmed by Raman spectroscopy: A case report

Ohkura Y, Uruga H, Shiiba M, Ito S, Shimoyama H, Ishihara M, Ueno M, Udagawa H

Vulvovaginal myeloid sarcoma with massive pelvic floor infiltration: A case report and review of literature
Wang JX, Zhang H, Ning G, Bao L

Femoral neck stress fracture and medial tibial stress syndrome following high intensity interval training: A
case report and review of literature

Tan DS, Cheung FM, Ng D, Cheung TLA

Periosteal chondroma of the rib: A case report

Gao Y, Wang JG, Liu H, Gao CP

Papillary thyroid carcinoma occurring with undifferentiated pleomorphic sarcoma: A case report

Lee YL, Cheng YQ, Zhu CF, Huo HZ

Laparoscopic treatment of bilateral duplex kidney and ectopic ureter: A case report

Wang SB, Wan L, Wang Y, Yi ZJ, Xiao C, Cao JZ, Liu XY, Tang RP, Luo Y

Incontinentia pigmenti with intracranial arachnoid cyst: A case report

Li WC, Li ML, Ding JW, Wang L, Wang SR, Wang YY, Xiao LF, Sun T

JBaishideng®

WJCC | https://www.wjgnet.com 111 August 16,2022 | Volume10 | Issue23 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 23 August 16, 2022

8360  Relapsing polychondritis causing breathlessness: Two case reports

Zhai SY, Zhang YH, Guo RY, Hao JW, Wen SX

8367  Endodontic management of a fused left maxillary second molar and two paramolars using cone beam
computed tomography: A case report

Mei XH, Liu J, Wang W, Zhang QX, Hong T, Bai SZ, Cheng XG, Tian Y, Jiang WK
8375  Infant biliary cirrhosis secondary to a biliary inflammatory myofibroblastic tumor: A case report and

review of literature

Huang Y, Shu SN, Zhou H, Liu LL, Fang F

8384  Metastatic low-grade endometrial stromal sarcoma with variable morphologies in the ovaries and
mesentery: A case report

Yu HY, Jin YL

8392  Bronchogenic cysts with infection in the chest wall skin of a 64-year-old asymptomatic patient: A case
report

Ma B, Fu KW, Xie XD, Cheng Y, Wang SQ

8400  Incidental accumulation of Technetium-99m pertechnetate in subacute cerebral infarction: A case report

Han YH, Jeong HJ, Kang HG, Lim ST

8406  Metal stent combined with ileus drainage tube for the treatment of delayed rectal perforation: A case
report

Cheng SL, Xie L, Wu HW, Zhang XF, Lou LL, Shen HZ

8417  Using ketamine in a patient with a near-occlusion tracheal tumor undergoing tracheal resection and
reconstruction: A case report

Xu XH, Gao H, Chen XM, Ma HB, Huang YG

LETTER TO THE EDITOR

8422  Reflections on the prevalence of human leukocyte antigen-B27 and human leukocyte antigen-B51 co-
occurrence in patients with spondylarthritis

Gongalves Junior J, Sampaio-Barros PD, Shinjo SK

8425  Comment on “Disease exacerbation is common in inflammatory bowel disease patients treated with
immune checkpoint inhibitors for malignancy”

Argyriou K, Kotsakis A

8428 Intranasal sufentanil combined with intranasal dexmedetomidine: A promising method for non-
anesthesiologist sedation during endoscopic ultrasonography

Wang Y, Ge ZJ, Han C

Guieidenge WICC | https://www.wjgnet.com X August 16,2022 | Volume10 | Issue23 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 23 August 16, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Peng Liang, MD, Associate Professor, Day Surgery
Center, Department of Anesthesiology, West China Hospital of Sichuan University, Chengdu 610041, Sichuan
Province, China. 39485572@qq.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®),
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central,
Scopus, Reference Citation Analysis, China National Knowledge Infrastructure, China Science and Technology
Journal Database, and Superstar Journals Database. The 2022 Edition of Journal Citation Reports® cites the 2021
impact factor (IF) for WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator:
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's
CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Hua-Ge Yu; Production Department Director: Xiang 1i; Editotial Office Director: [in-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wijgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16,2013 https:/ /www.wijgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https:/ /www.wjgnet.com/bpg/Gerlnfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja | https://www.wignet.com/bpg/gerinfo/208
Hyeon Ku

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2307-8960/editorialboard.htm https:/ /www.wignet.com/bpg/getinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
August 16, 2022 https:/ /www.wijgnet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2022 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®

WJCC | https://www.wjgnet.com X August 16,2022 | Volume10 | Issue23 |



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
https://www.wjgnet.com/2307-8960/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

7|0\

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

DOI: 10.12998 / wijcc.v10.i23.8186

World Journal of
Clinical Cases

World | Clin Cases 2022 August 16; 10(23): 8186-8195

ISSN 2307-8960 (online)

Observational Study

ORIGINAL ARTICLE

Short-term prognostic factors for hepatitis B virus-related acute-on-

chronic liver failure

Qiao-Xia Ye, Jin-Fa Huang, Zheng-Ju Xu, Yan-Yan Yan, Yan Yan, Li-Guan Liu

Specialty type: Medicine, research
and experimental

Provenance and peer review:
Unsolicited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): 0
Grade C (Good): C

Grade D (Fair): D

Grade E (Poor): 0

P-Reviewer: Gerlich W, Germany;
Leowattana W, Thailand

Received: January 24, 2022
Peer-review started: January 24,
2022

First decision: March 8, 2022
Revised: May 12, 2022

Accepted: July 11, 2022

Article in press: July 11, 2022
Published online: August 16, 2022

Jaishideng®

WJCC | https://www.wjgnet.com

Qiao-Xia Ye, Jin-Fa Huang, Zheng-Ju Xu, Yan-Yan Yan, Yan Yan, Li-Guan Liu, Department of
Infectious Diseases, The 910" Hospital of the Chinese People's Liberation Army Joint Logistic
Support Force, Quanzhou 362000, Fujian Province, China

Corresponding author: Li-Guan Liu, MD, Professor, Department of Infectious Diseases, The
910" Hospital of the Chinese People's Liberation Army Joint Logistic Support Force, No. 180
Huayuan Road, Fengze District, Quanzhou 362000, Fujian Province, China.
liuliguan8255@126.com

Abstract

BACKGROUND
Acute-on-chronic liver failure (ACLF) is the abrupt exacerbation of declined
hepatic function in patients with chronic liver disease.

AIM

To explore the independent predictors of short-term prognosis in patients with
hepatitis B virus (HBV)-related ACLF and to establish a predictive short-term
prognosis model for HBV-related ACLF.

METHODS

From January 2016 to December 2019, 207 patients with HBV-related ACLF
attending the 910th Hospital of Chinese People's Liberation Army were conti-
nuously included in this retrospective study. Patients were stratified based on
their survival status 3 mo after diagnosis. Information was collected regarding
gender and age; coagulation function in terms of prothrombin time and interna-
tional normalized ratio (INR); hematological profile in terms of neutrophil-to-
lymphocyte ratio (NLR) and platelet count (PLT); blood biochemistry in terms of
alanine aminotransferase, aspartate aminotransferase, total bilirubin (Tbil),
albumin, cholinesterase, blood urea nitrogen (BUN), creatinine, blood glucose,
and sodium (Na); tumor markers including alpha-fetoprotein (AFP) and Golgi
protein 73 (GP73); virological indicators including HBV-DNA, HBsAg, HBeAg,
Anti-HBe, and Anti-HBc; and complications including hepatic encephalopathy,
hepatorenal syndrome, spontaneous peritonitis, gastrointestinal bleeding, and
pulmonary infection.

RESULTS
There were 157 and 50 patients in the survival and death categories, respectively.
Univariate analysis revealed significant differences in age, PLT, Tbil, BUN, NLR,
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HBsAg, AFP, GP73, INR, stage of liver failure, classification of liver failure, and incidence of
complications (pulmonary infection, hepatic encephalopathy, spontaneous bacterial peritonitis,
and upper gastrointestinal bleeding) between the two groups (P < 0.05). GP73 [hazard ratio (HR):
1.009, 95% confidence interval (CI): 1.005-1.013, P = 0.000], middle stage of liver failure (HR: 5.056,
95%CI: 1.792-14.269, P = 0.002), late stage of liver failure (HR: 22.335, 95%CI: 8.544-58.388, P =
0.000), pulmonary infection (HR: 2.056, 95%CI: 1.145-3.690, P = 0.016), hepatorenal syndrome (HR:
6.847, 95%CI: 1.930-24.291, P = 0.003), and HBsAg (HR: 0.690, 95%CI: 0.524-0.908, P = 0.008) were
independent risk factors for short-term prognosis in patients with HBV-related ACLF. Following
binary logistics regression analysis, we arrived at the following formula for predicting short-term
prognosis: Logit(P) = Ln(P/1-P) = 0.013 x (GP73 ng/mL) + 1.907 x (middle stage of liver failure) +
4.146 x (late stage of liver failure) + 0.734 x (pulmonary infection) + 22.320 x (hepatorenal
syndrome) - 0.529 x (HBsAg) - 5.224. The predictive efficacy of the GP73-ACLF score was
significantly better than that of the Model for End-Stage Liver Disease (MELD) and MELD-Na
score models (P < 0.05).

CONCLUSION

The stage of liver failure, presence of GP73, pulmonary infection, hepatorenal syndrome, and
HBsAg are independent predictors of short-term prognosis in patients with HBV-related ACLF,
and the GP73-ACLF model has good predictive value among these patients.

Key Words: Hepatitis B virus; Acute-on-chronic liver failure; Golgi protein 73; Short-term prognosis model

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The stage of liver failure, presence of Golgi protein 73 (GP73), pulmonary infection, hepatorenal
syndrome, and HBsAg are independent predictors of short-term prognosis in patients with hepatitis B
virus-related acute-on-chronic liver failure (ACLF). In addition, the GP73-ACLF model has good
predictive value, in the short term, among these patients.

Citation: Ye QX, Huang JF, Xu ZJ, Yan YY, Yan Y, Liu LG. Short-term prognostic factors for hepatitis B virus-
related acute-on-chronic liver failure. World J Clin Cases 2022; 10(23): 8186-8195

URL: https://www.wjgnet.com/2307-8960/full/v10/i23/8186.htm
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INTRODUCTION

Acute-on-chronic liver failure (ACLF) is a consequence of the sudden exacerbation of chronic liver
disease. The syndrome manifests through worsening of acute jaundice and coagulopathy that can cause
complications including hepatic encephalopathy, ascites, electrolyte imbalance, and extrahepatic organ
failure[1]. Both hepatic and extrahepatic precipitating events have been implicated in the causation of
ACLF[2]. The short-term mortality rate of ACLF is estimated to be in the range of 50%-90%[3]. It is
critical to avert a drastic decline in hepatic function and general patient health due to a complexity of
factors early and assess the severity and prognosis of ACLF accurately. This can facilitate proper timing
of liver transplantation with the potential to improve the survival rate of ACLF patients.

Recent studies found that several indicators including age, hepatic encephalopathy, total bilirubin
(Tbil), prothrombin or international normalized ratio (INR), and alpha-fetoprotein (AFP) have
prognostic value in evaluating liver failure. These parameters have been included in classical prognostic
models of liver failure such as Child-Turcotte-Pugh (CTP) score, Model for End-Stage Liver Disease
(MELD) score, MELD-sodium (Na) score, and the King’s College Hospital (KCH) criteria[1,4-7]. Since
the classical prognostic model of liver failure encompasses several types of ACLF, the sensitivity and
specificity of the classical prognostic models for ACLF due to a specific cause are lacking. In China, the
main cause of cirrhosis in patients with ACLF is hepatitis B virus (HBV) infection.

While Kladney et al[8] found high expression of Golgi protein 73 (GP73) in hepatocytes of giant cell
hepatitis, Iftikhar et al[9] found that GP73 is a novel marker for the evaluation of advanced liver disease
and hepatocellular carcinoma (HCC)[9]. Some studies have shown GP73 levels to gradually increase
with advancing liver inflammation in patients with HBV infection[10]. It has also been reported that
serum GP73 has higher sensitivity and specificity than bilirubin in predicting the short-term prognosis
of patients with HBV-related ACLF[11]. The revised Guidelines for the Prevention and Treatment of
Liver Failure, in 2018, specified new clinical types and clinical stages for patients with HBV-related
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ACLEF[1]. Therefore, the study of mentioned indicators could be helpful to establish a prognostic model
for HBV-related ACLF.

The objective of this study was to explore the independent predictors of short-term prognosis in
patients with HBV-related ACLF and to establish a predictive short-term prognosis model for HBV-
related ACLF.

MATERIALS AND METHODS

Patient population

From January 2016 to December 2019, 207 patients with HBV-related ACLF attending the 910* Hospital
of Chinese People's Liberation Army were continuously included in this retrospective study. According
to the survival status 3 mo after diagnosis, the patients were divided into either a survival or a death
group. All patients underwent venous blood examination and color Doppler ultrasound and received
antiviral therapy within 24 h after admission. The antiviral treatment of choice was entecavir or
tenofovir dipivoxil. The study protocol was formulated in accordance with the requirements of the
Declaration of Helsinki of the World Medical Association and received approval of the Ethics
Committee of the 910" Hospital of Chinese People's Liberation Army (No. 32). Written informed consent
was obtained from each subject prior to participation.

Inclusion and exclusion criteria
Patients were allowed to participate in the study if they met the clinical diagnostic criteria for ACLF[1]
and were willing to provide informed consent as a prerequisite to take part in the study.

We did not permit patients into the study for any one or a combination of the following reasons:
Hepatitis A, C, D, or E virus infection; autoimmune liver disease; drug-induced liver injury; alcoholic
liver disease; Wilson's disease; malignancy including HBV-related HCC; obstructive jaundice; history of
liver transplantation; use of anticoagulants. Similarly, those who did not grant informed consent to
participate in the study were excluded.

Diagnostic, classification, and staging criteria for HBV-related ACLF

The diagnosis of HBV-related ACLF was determined based on a positive HBsAg test over a 6-mo
period; coagulopathy (an INR of > 1.5 or prothrombin activity < 40%); Tbil 2 10 upper limit of normal,
or Thil increase > 1 mg/dL daily[1].

We stratified the HBV-related ACLF as follows: (1) Type A: ACLF based on chronic non-cirrhotic
liver disease; (2) Type B: ACLF based on compensatory cirrhosis, usually within 4 wk; and (3) Type C:
ACLF based on decompensated cirrhosis.

HBV-related ACLF was further staged into early, middle, or late stage as described previously[1].
Briefly, for early stage, the prothrombin time activity (PTA) was between 30%-40% or 1.5 <INR < 1.9
and there was not any complications or other extrahepatic organ failure. For the middle stage, the PTA
was between 20%-30% or 1.9 < INR < 2.6 together with one complication and/or failure of one
extrahepatic organ. The late stage was determined by a PTA less than 20% or INR > 2.6 together with
two complications and/or failure of two or more extrahepatic organs.

Observation indicators
General demographics regarding gender and age were obtained alongside coagulation function
parameters including prothrombin time and INR.

Routine blood test and coagulation function were analyzed using the Sysmex XN (Sysmex, Kobe,
Japan) automatic analyzer with Sysmex kit reagents. The indicators included neutrophil-to-lymphocyte
ratio (NLR) and platelet count (PLT).

Blood biochemistry captured alanine aminotransferase, aspartate aminotransferase, Tbil, albumin,
cholinesterase, blood urea nitrogen (BUN), creatinine (Cr), blood glucose, and Na. The TBA120FR
automatic biochemical analyzer (Toshiba, Japan) was used for analyses. The kit was purchased from
Beijing Kangda Taike Medical Technology Co., LTD.

The tumor marker AFP was analyzed using the Cobas E601 biochemical immunoanalyzer (roche
Diagnostics, Germany). The kit was purchased from Roche Diagnostics (Shanghai) Co., LTD. GP73 was
detected by ELISA, which was provided by Beijing Reking Biotechnology Co., LTD.

For virological indicators, HBV-DNA was determined by fluorescence quantitative polymerase chain
reaction (PCR). Both Taq enzyme, deoxyribonucleoside-triphosphates, and uracil glycosylation enzyme
were purchased from Shanghai Huamei Biological Engineering Company. Standard substance, negative
and positive control substance, and PCR buffer were purchased from Shanghai Fosun Industrial
Company. Primers were synthesized by Shanghai Shenyou Co., LTD. Fluorescence quantitative gene
amplifiers were produced by Roche Light Cycler Co., LTD. HBV markers were measured by electro-
chemiluminescence assay using Cobas 6000 biochemical immunoassay [Roche Diagnostics (Shanghai)
Co., LTD.] The kit was purchased from Roche Diagnostics (Shanghai) Co., LTD.
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Information regarding existence of any of the following complications were also noted: Hepatic
encephalopathy, hepatorenal syndrome, spontaneous peritonitis, gastrointestinal bleeding, and
pulmonary infection.

Other prognostic prediction models

We referred to previously defined models to compare the results from the current study. These are: (1)
MELD score = 3.78 x In [bilirubin (mg/dL)] + 11.24 x In (INR) + 9.57 Ln [Cr (mg/dL)] + 6.43[4]; and (2)
MELD-Na score = MELD + 1.59 x [135-Na (mmol/L)][5].

Statistical analysis

All study data were analyzed using SPSS 19.0 software and MedCalc statistical software. The normality
of continuous variables was tested by the Kolmogorov-Smirnov test. Normally distributed
measurement data are expressed as the mean + SD, while non-normally distributed measurement data
are expressed as median (P25, P75), and the comparisons were examined by Student’s t-test and Mann-
Whitney test (non-parametric distribution). Categorical data are expressed as n (%), and the differences
between two groups were examined by the chi-square test or Fisher's exact test. The risk factors
affecting short-term prognosis of HBV-related ACLF were examined by Cox regression analysis. The
establishment of a diagnostic model for HBV-related ACLF was based on Logistic analysis. The
predictive short-term prognosis model for HBV-related ACLF was evaluated by receiver operating
characteristic (ROC) analysis. Delongs method in MedCalc software was used for ROC curve analysis
and comparison of various diagnostic criteria. The statistical significance level was set at 0.05 for a two-
sided test.

RESULTS

Demographic and clinical characteristics

This study recruited 207 patients with HBV-related ACLF, of whom 157 were in the survival group. The
proportion of male patients was higher in the survival group (130, 82.8%) compared to the group in
which patients died (27, 54.0%). On the other hand, patients who survived were on average 10 years
younger compared to those who died. Specific patient demographic and clinical characteristics are
shown in Table 1.

Univariate analysis of factors affecting short-term prognosis in HBV-related ACLF

Univariate analysis revealed significant differences in several parameters, including age, disease
condition, and biochemical profile as summarized in Table 1. PLT, Tbil, BUN, NLR, HBsAg, HBeAg,
AFP, GP73, INR, stage of liver failure, classification of liver failure, and incidence of complications
(pulmonary infection, hepatic encephalopathy, spontaneous bacterial peritonitis, hepatorenal syndrome,
and upper gastrointestinal bleeding) differed significantly between the two groups (P < 0.05) (Table 1).

Cox regression analysis of factors affecting short-term prognosis in HBV-related ACLF

Independent variables were included in the collinearity analysis. The tolerance of each variable was
greater than 0.1, and the variance inflation factor was less than 10, showing no obvious multicollinearity
amongst the variables. Amongst factors included in the Cox analysis, GP73, stage of liver disease,
pulmonary infection, hepatorenal syndrome, and HBsAg were independent risk factors for short-term
prognosis in patients with HBV-related ACLF (P < 0.05) (Table 2).

Establishment of prognostic model (GP73-ACLF)

The formula for calculating the predicted survival 3 mo after diagnosis, derived from binary logistics
regression, was Logit(P) = Ln(P/1-P) = 0.013 x (GP73 ng/mL) + 1.907 x (middle stage of liver failure) +
4.146 x (late stage of liver failure) + 0.734 x (pulmonary infection) + 22.320 x (hepatorenal syndrome) -
0.529 x (HBsAg) - 5.224. In this case, P represents the survival probability of patients after 3 mo. A score
of 1, in the case of 1-P, indicates that the patient has advanced stage of liver disease, pulmonary
infection, and hepatorenal syndrome. If other factors, as mentioned previously, were existent, a score of
0 (as to read “0-P”) was applied instead. This multifactor model displayed good fitting of data based on
the Hosmer-Lemeshow test (P = 0.467).

ROC curve analysis of the GP73-ACLF prognostic model

Results from the GP73-ACLF prognostic model were compared with those obtained using MELD and
MELD-Na scores (Figure 1). The specific ROC curve analysis values for the models are shown in
Table 3. The predictive efficacy of the GP73-ACLF score was significantly better than those of MELD
and MELD-Na scores in patients with HBV-related ACLF (P < 0.05) (Table 4).
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Table 1 Demographic and clinical characteristics

Survival group (n = 157) Death group (n = 50) P value
Age (yr) 40 (32, 48) 51(39, 55) 0.000
Gender (male, %) 130/157, 82.8 42/50, 84.0 0.844
Classification of liver failure (%) 0.006
A 116/157, 73.89 29/50, 58.00
B 92/157, 58.60 16/50, 32.00
C 2/157,1.27 5/50, 10.00
Stage of liver failure (%) 0.000
Early 101/157, 64.33 5/50,10.00
Middle 42/157,26.75 13/50, 26.00
Late 14/157,8.92 32/50, 64.00
Complications (%)
Pulmonary infection 39/157,24.84 24/50, 48.00 0.003
Hepatic encephalopathy 10/157, 6.37 23/50, 46.00 0.000
Spontaneous bacterial peritonitis 10/157, 6.37 11/50, 22.00 0.005
Hepatorenal syndrome 0/157,0 4/50, 8.00 0.003
Upper gastrointestinal hemorrhage 2/157,1.27 6/50,12.00 0.003
PLT (10°/L) 128 (102, 154.50) 103 (87.50, 153) 0.044
ALB (g/dL) 3.28 +£0.50 3.21+0.53 0.381
Tbil (mg/dL) 13.55 (9.59, 19.88) 17.19 (12.36, 25.65) 0.011
ALT (U/L) 948.50 (400, 1984.7) 838.8 (331.40, 1705.78) 0.626
AST (U/L) 687.90 (273.85, 1258.50) 721.50 (252.50, 1554.35) 0.800
CHE (U/L) 4359 (3288, 5429) 3898 (2786.75, 5029.50) 0.197
Glu (mmol/L) 4.26 (3.65, 5.23) 4.64 (3.73,5.75) 0.276
BUN (mg/dL) 9.08 (7.21, 12.30) 10.97 (8.42, 15.16) 0.014
Cr (mg/dL) 0.73 (0.61, 0.84) 0.76 (0.62, 0.94) 0.309
Na (mmol/L) 136.30 (134.30, 138.00) 135.22 (132.48, 138.33) 0.172
NLR 2.66 (1.89, 4.05) 4.00 (2.42, 6.43) 0.000
INR 1.83 (1.65, 2.13) 2.23 (1.93, 3.18) 0.000
HBsAg (log,,[U/L) 3.70 (3.31, 3.91) 3.23 (2.65, 3.74) 0.001
HBeAg positive (%) 89/157 (56.70) 16/50 (32.00) 0.002
HBV-DNA (log,;,IU/L) 6.34 (5.14, 7.46) 6.39 (4.87,7.82) 0.698
AFP (ng/mL) 63.15 (15.35, 204) 16.18 (6.79, 48.33) 0.000
GP73 (ng/mL) 237.92 (208.84, 309.79) 305.83 (215.32, 366.49) 0.003

AFP: Alpha-fetoprotein; ALB: Albumin; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; BUN: Blood urea nitrogen; CHE:

Cholinesterase; Cr: Creatinine; Glu: Blood glucose; GP73: Golgi protein 73; HBV: Hepatitis B virus; INR: International normalized ratio; NLR: Neutrophil-
to-lymphocyte ratio; PLT: Platelet count; Tbil: Total bilirubin.

DISCUSSION

The current treatment of HBV-related ACLF mainly relies on use of drugs, artificial liver support
therapy, and liver transplantation. Liver transplantation remains the only effective approach to manage
HBV-related ACLF[1]. In China, the scarcity of liver donors, and concerns due to post-surgical complic-
ations and continuous postoperative immunotherapy present hurdles in the application of liver
transplantation to varying degrees. Therefore, early and accurate judgment of the severity and
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Table 2 Cox regression analysis of factors affecting short-term prognosis in hepatitis B virus-related acute-on-chronic liver failure

B SE Wald HR P value 95%Cl
GP73 (ng/mL) 0.009 0.002 23.872 1.009 0.000 1.005-1.013
Stage of liver failure (middle) 1.621 0.529 9.373 5.056 0.002 1.792-14.269
Stage of liver failure (late) 3.106 0.490 401.135 22.335 0.000 8.544-58.388
Pulmonary infection 0.721 0.298 5.832 2.056 0.016 1.145-3.690
Hepatorenal syndrome 1.924 0.646 8.867 6.847 0.003 1.930-24.291
HBsAg -0.371 0.140 6.998 0.690 0.008 0.524-0.908

CI: Confidence interval; GP73: Golgi protein 73; HR: Hazard ratio; SE: Standard error; B: Beta (Regression coefficient).

Table 3 Receiver operating characteristic curve analysis of the prognostic model

Prognostic Area under o ... .. Youden’s Positive predictive Negative predictive
g 95%Cl  Sensitivity Specificity . P g P
model curve index value value
MELD 0.699 0.631- 0.652 0.543 0.196 31.24 82.80
0.761
MELD-Na 0.734 0.668- 0.684 0.554 0.238 32.81 84.63
0.793
GP73-ACLF 0.916 0.870- 0.816 0.597 0.413 39.20 91.06
0.950

ACLF: Acute-on-chronic liver failure; CI: Confidence interval; GP73: Golgi protein 73; MELD: Model for End-Stage Liver Disease.

Table 4 Comparison of prediction effectiveness between different prognostic models

Prognostic model Difference in area 95%Cl z P value
GP73-ACLF vs MELD 0.217 0.122-0.312 4.487 <0.0001
GP73-ACLF vs MELD-Na 0.183 0.087-0.278 3.746 0.0002
MELD vs MELD-Na 0.035 -0.018 to 0.087 1.286 0.198

ACLF: Acute-on-chronic liver failure; CI: Confidence interval; GP73: Golgi protein 73; MELD: Model for End-Stage Liver Disease.

prognosis of HBV-related ACLF patients is essential for the development of a suitable clinical treatment
plan.

The development of HBV-related ACLF involves various cytokines. The study of these cytokines is
helpful in understanding the pathogenesis of HBV-related ACLF. In this study, univariate analysis
showed that age, PLT, Tbil, BUN, NLR, HBsAg, HBeAg, AFP, GP73, INR, stage of liver failure, classi-
fication of liver failure, and incidence of complications were associated with survival outcomes 3 mo
after diagnosis. Tbil and INR have been recognized as prognostic indicators of viral hepatitis-associated
liver failure[3]. As liver damage worsens, the liver's ability to clear endotoxins decreases. The accumu-
lation of endotoxin in turn induces platelet aggregation and their subsequent activation and damage,
resulting in a decrease in platelet count. On the other hand, hypersplenism secondary to cirrhosis can
also cause a decrease in platelet count. Therefore, platelet level can reflect liver function and the degree
of cirrhosis, to a certain extent. The results of this study suggest that platelets may play a role in
predicting the prognosis of chronic subacute liver failure.

Similar findings were found in studies on NLR, which was significantly higher in ACLF patients than
in patients with chronic hepatitis B at admission. Furthermore, NLR was associated with the severity of
the disease and 3-mo mortality[12]. The increase in NLR in patients in the death group was mainly due
to a decrease in the number of lymphocytes. NLR reflected the severity of inflammation, and in patients
with malignancies, NLR was markedly increased in peripheral blood and significantly decreased after
receiving treatment[13]. In patients with HBV-related ACLF, changes in NLR during treatment may be
used as an indicator to determine the prognosis.
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Figure 1 Receiver operating characteristic curve analysis of the prognostic model. ACLF: Acute-on-chronic liver failure; GP73: Golgi protein 73;
MELD: Model for End-Stage Liver Disease.
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This study showed that age and hepatic encephalopathy were independent predictors of short-term
prognosis in patients with HBV-related ACLF, consistent with previous studies[14,15]. GP73 is
expressed in the hilar bile duct epithelial cells, with little or no expression in normal liver cells, and
increased in autoimmune hepatitis, hepatitis B, or C virus infection[16]. Iftikhar et al[9] found that GP73
was mainly derived from hepatocytes and activated hepatic stellate cells, suggesting that serum GP73
could better reflect the pathological changes of the liver[9]. An increasing number of current studies
have confirmed that GP73, as a liver cancer marker, has increased cellular expression levels in acute or
chronic liver disease, and that serum GP73 levels gradually increased in patients with aggravated
inflammation[17]. In the current study, GP73 was also confirmed as an independent predictor of short-
term prognosis in HBV-related ACLF. High GP73 expression by hepatocytes has been associated with
liver inflammation resulting from an HBV-induced immune response[18]. However, this association
coexisted in viral and non-viral liver diseases[9]. In patients with chronic hepatitis B, serum GP73 levels
were not associated with HBeAg status or HBV-DNA levels[17]. Although the exact mechanism of GP73
on liver injury is not clear, studies have shown that GP73-deficient mice are more likely to develop
severe liver cell injury, suggesting that GP73 levels have a certain role in predicting the severity of liver
injury[19].

Current prognostic evaluation models for liver failure include CTP score, MELD score, MELD-Na
score, and KCH criteria. In one study, the evaluation of ascites and hepatic encephalopathy in CTP score
was subjective, and the prognosis of patients in the same grade varied greatly. This limits the
application of the model predicting prognosis among patients with liver failure[20]. MELD score was
first used for the short-term prognostic assessment of patients undergoing transjugular portosystemic
shunting and was modified to rely on objective experimental parameters to distinguish the severity of
the patient's condition[21]. In recent years, MELD score has been widely used to predict the mortality of
patients with end-stage liver disease, and many studies have used it to assess the prognosis of HBV-
related ACLF[22]. However, MELD score did not take liver failure-related complications, such as
hepatic encephalopathy and gastrointestinal bleeding, into account. At present, the most widely used
prognostic model for liver failure, KCH criteria, had the strongest predictive power and high specificity,
and can also be used to evaluate patients undergoing liver transplantation, but the sensitivity was
relatively poor[6]. In this study, the area under the ROC curve of the GP73-ACLF model for prognostic
prediction of HBV-related ACLF patients reached 0.916, with a sensitivity of 81%, specificity of 60%,
positive predictive value of 39%, and negative predictive value of 91%, which was higher than that of
the MELD score and MELD-Na score. Moreover, the model could accurately determine whether
patients with HBV-related ACLF require liver transplantation as a treatment approach in the short term.
This can be reassessed based on disease progression.

Our study, despite offering promising insights, suffers some limitations. First, this was a single-center
retrospective study with a small sample size that may not be generalized. Second, the specificity (60%)
of the GP73-ACLF model was only modest; this can negatively affect the predictive power of the model.
Notably, however, the specificity of the GP73-ACLF model was significantly improved by combining it
with the KCH criteria.
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CONCLUSION

Overall, GP73, stage of liver disease, pulmonary infection, hepatorenal syndrome, and HBsAg are
independent risk factors for short-term prognosis in patients with HBV-related ACLF. In addition, the
GP73-ACLF model displays good predictive value for clinical outcomes in the short term.

ARTICLE HIGHLIGHTS

Research background

Acute-on-chronic liver failure (ACLF) refers to a syndrome precipitated by sudden worsening of chronic
liver disease, seen as severe acute jaundice, coagulopathy, and other manifestations of liver failure. The
short-term mortality rate of ACLF is 50%-90%.

Research motivation

Early and accurate assessment of disease severity and short-term prognosis in patients with ACLF can
help determine the timing of liver transplantation, which can significantly improve the survival rate of
patients with ACLF.

Research objectives
To explore the independent predictors of short-term prognosis in patients with hepatitis B virus (HBV)-
related ACLF and to establish a predictive short-term prognosis model for HBV-related ACLF.

Research methods

Patients were divided into either a survival group or a death group according to their survival 3 mo
after diagnosis. Data of relevant observation indicators of patients were retrospectively collected and
analyzed. After determining the influencing factors of short-term prognosis, a prognostic model was
established based on binary logistics regression and the prediction value of this model was tested by
comparing with selected classical prognostic models.

Research results

Univariate analysis showed significant differences in age, platelet count, total bilirubin, blood urea
nitrogen, neutrophil-to-lymphocyte ratio, HBsAg, alpha-fetoprotein, Golgi protein 73 (GP73), interna-
tional normalized ratio, stage of liver failure, classification of liver failure, and incidence of complic-
ations between the groups. In addition, GP73, stage of liver failure, pulmonary infection, hepatorenal
syndrome, and HBsAg were independent risk factors for short-term prognosis in patients with HBV-
related ACLF. The predictive efficacy of the GP73-ACLF score prognostic model was significantly better
than those of both the Model for End-Stage Liver Disease (MELD) and MELD-Na score models.

Research conclusions

The GP73-ACLF model has good predictive value, while GP73, stage of liver disease, pulmonary
infection, hepatorenal syndrome, and HBsAg are independent risk factors for short-term prognosis in
patients with HBV-related ACLF.

Research perspectives
Combined with the King’s College Hospital Criteria, the low specificity of GP73-ACLF prognostic
model can be greatly enhanced; this is worth verifying in subsequent studies.
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