Hepatology

N

) ‘| -",' \
V A’ -\ \
[li‘( Y
Zty
0
75

N 7
N y
\\\\\\TKL\\ ///

,\\\\\\\\\\\

Baishideng Publishing Group Inc

|



# World Journal of
Hepatology

Jaishideng®

Contents Monthly Volume 13 Number 5 May 27, 2021

OPINION REVIEW

522 COVID-19 and the liver: What do we know so far?
Nasa P, Alexander G
MINIREVIEWS

533 Direct, remote and combined ischemic conditioning in liver surgery
Stankiewicz R, Grgt M
ORIGINAL ARTICLE
Clinical and Translational Research

543 Bile acid indices as biomarkers for liver diseases II: The bile acid score survival prognostic model
Alamoudi JA, Li W, Gautam N, Olivera M, Meza J, Mukherjee S, Alnouti Y
Case Control Study

557 Gut dysbiosis is associated with poorer long-term prognosis in cirrhosis
Maslennikov R, Ivashkin V, Efremova I, Alieva A, Kashuh E, Tsvetaeva E, Poluektova E, Shirokova E, Ivashkin K
Retrospective Study

571 Combination of type IV collagen 7S, albumin concentrations, and platelet count predicts prognosis of non-
alcoholic fatty liver disease
Kawanaka M, Nishino K, Ishii K, Tanikawa T, Urata N, Suehiro M, Sasai T, Haruma K, Kawamoto H

584 Surgical treatment outcomes of primary hepatic sarcomas: A single-center experience
Kim SJ, Rhu J, Kim JM, Choi GS, Joh JW
META-ANALYSIS

595 Endoscopic retrograde cholangiopancreatography drainage for palliation of malignant hilar biliary
obstruction — stent-in-stent or side-by-side? A systematic review and meta-analysis
de Souza GMYV, Ribeiro IB, Funari MP, de Moura DTH, Scatimburgo MVCV, de Freitas Junior JR, Sanchez-Luna SA,
Baracat R, de Moura ETH, Bernardo WM, de Moura EGH
CASE REPORT

611 Acquired hepatocerebral degeneration in a metastatic neuroendocrine tumor long-term survivor — an
update on neuroendocrine neoplasm’s treatment: A case report
Mirallas O, Saoudi N, Gomez-Puerto D, Riveiro-Barciela M, Merino X, Auger C, Landolfi S, Blanco L, Garcia-Burillo A,
Molero X, Salcedo-Allende MT, Capdevila J

WJH | https://www.wjgnet.com I May 27,2021 | Volume13 | Issue5



World Journal of Hepatology

Contents

Monthly Volume 13 Number 5 May 27, 2021

ABOUT COVER

Editorial Board Member of World Journal of Hepatology, Stephen DH Malnick, MA (Oxon), MBBS (Lond), MSc,
AGAF Clinical Associate Professor of Medicine, Department of Internal Medicine C, Kaplan Medical Center,
Rehovot 76100, Affiliated to The Hebrew University, Jerusalem, Israel. stephen@malnick.net

AIMS AND SCOPE

The primary aim of World Journal of Hepatology (WJH, World | Hepatol) is to provide scholars and readers from
various fields of hepatology with a platform to publish high-quality basic and clinical research articles and
communicate their research findings online.

WJH mainly publishes articles reporting research results and findings obtained in the field of hepatology and
covering a wide range of topics including chronic cholestatic liver diseases, cirrhosis and its complications, clinical
alcoholic liver disease, drug induced liver disease autoimmune, fatty liver disease, genetic and pediatric liver
diseases, hepatocellular carcinoma, hepatic stellate cells and fibrosis, liver immunology, liver regeneration, hepatic
surgery, liver transplantation, biliary tract pathophysiology, non-invasive markers of liver fibrosis, viral hepatitis.

INDEXING/ABSTRACTING

The WJH is now abstracted and indexed in PubMed, PubMed Central, Emerging Sources Citation Index (Web of
Science), Scopus, China National Knowledge Infrastructure (CNKI), China Science and Technology Journal
Database (CSTJ), and Superstar Journals Database. The WJH's CiteScore for 2019 is 5.8 and Scopus CiteScore rank
2019: Hepatology is 22/61.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: i-[; Wang; Production Department Director: Xiang I7; Editorial Office Director: Xiang Li.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Hepatology https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1948-5182 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
October 31, 2009 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Nikolaos Pyrsopoulos, Ke-Qin Hu, Koo Jeong Kang https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/1948-5182/editorialboard.htm https:/ /www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
May 27, 2021 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2021 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®

WJH | https://www.wjgnet.com I May 27,2021 | Volume13 | Issue5


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/1948-5182/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: 10.4254 / wjh.v13.i5.571

World Journal of
Hepatology

World | Hepatol 2021 May 27; 13(5): 571-583

ISSN 1948-5182 (online)

Retrospective Study

ORIGINAL ARTICLE

Combination of type IV collagen 7S, albumin concentrations, and
platelet count predicts prognosis of non-alcoholic fatty liver disease

Miwa Kawanaka, Ken Nishino, Katsunori Ishii, Tomohiro Tanikawa, Noriyo Urata, Mitsuhiko Suehiro, Takako
Sasai, Ken Haruma, Hirofumi Kawamoto

ORCID number: Miwa Kawanaka
0000-0003-2341-5199; Ken Nishino
0000-0001-7621-4521; Katsunori Ishii
0000-0002-7704-1383; Tomohiro
Tanikawa 0000-0001-9766-9007;
Noriyo Urata 0000-0001-6523-1908;
Mitsuhiko Suehiro 0000-0003-4703-
2192; Takako Sasai 0000-0002-0596-
7013; Ken Haruma 0000-0002-9650-
3555; Hirofumi Kawamoto 0000-
0002-2188-0401.

Author contributions: Kawanaka M
contributed conceptualization, data
curation, formal analysis,
resources, software, supervision,
validation and visualization; Ishii
K and Nishino K contributed
funding acquisition; Tanikawa T
and Urata N contributed
investigation; Suehiro M
contributed methodology; Sasai T,
Haruma K, and Kawamoto H
contributed project administration;
Kawanaka M wrote original draft,
reviewed and edited manuscript.

Institutional review board
statement: The study protocol
complied with guidelines of the
1975 Helsinki Declaration and was
approved by the Institutional
Research Ethics Committee
(approval No. 3027).

Informed consent statement:
Written informed consent was
obtained from all the patients.

Jaishideng®

WJH | https://www.wjgnet.com

Miwa Kawanaka, Ken Nishino, Katsunori Ishii, Tomohiro Tanikawa, Noriyo Urata, Mitsuhiko
Suehiro, Takako Sasai, Ken Haruma, Hirofumi Kawamoto, Department of General Internal
Medicine, Kawasaki Medical School, Okayama 700-8505, Japan

Corresponding author: Miwa Kawanaka, MD, PhD, Associate Professor, Department of
General Internal Medicine, Kawasaki Medical School, 2-6-1, Nakasange, Kitaku, Okayama
700-8505, Japan. m.kawanaka@med.kawasaki-m.ac.jp

Abstract

BACKGROUND

Non-alcoholic fatty liver disease (NAFLD) is the most common cause of chronic
liver disease and affects approximately 25% of the general global adult
population. The prognosis of NAFLD patients with advanced liver fibrosis is
known to be poor. It is difficult to assess disease progression in all patients with
NAFLD; thus, it is necessary to identify patients who will show poor prognosis.

AIM
To investigate the efficacy of non-invasive biomarkers for predicting disease
progression in patients with NAFLD.

METHODS

We investigated biomarkers associated with mortality in patients with NAFLD
who visited the Kawasaki Medical School General Medical Center from 1996 to
2018 and underwent liver biopsy and had been followed-up for > 1 year.
Cumulative overall mortality and liver-related events during follow-up were
calculated using the Kaplan-Meier analysis and compared using log-rank testing.
We calculated the odds ratio and performed receiver operating characteristic
curve analysis with logistic regression analysis to determine the optimal cut-off
value with the highest prognostic ability.

RESULTS

We enrolled 489 patients who were followed-up for a period of 1-22.2 years. In
total, 13 patients died (2.7% of total patients enrolled); 7 patients died due to liver-
related causes. Poor prognosis was associated with liver fibrosis on histological
examination but not with inflammation or steatosis. Blood biomarkers associated
with mortality were platelet counts, albumin levels, and type IV collagen 7S
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levels. The optimal cutoff index for predicting total mortality was a platelet count
of 15 x 10*/pL, albumin level of 3.5 g/dL, and type IV collagen 7S level of 5
mg/dL. In particular, only one-factor patients with NAFLD presenting with
platelet counts < 15 x 10*/pL, albumin levels < 3.5 g/dL, or type IV collagen 7S = 5
mg/dL showed 5-year, 10-year, and 15-year survival rates of 99.7%, 98.3%, and
94%, respectively. However, patients with two factors had lower 5-year and 10-
year survival rates of 98% and 43%, respectively. Similarly, patients with all three
factors showed the lowest 5-year and 10-year survival rates of 53% and 26%,
respectively.

CONCLUSION

A combination of the three non-invasive biomarkers is a useful predictor of
NAFLD prognosis and can help identify patients with NAFLD who are at a high
risk of all-cause mortality.

Key Words: Non-alcoholic fatty liver disease; Non-alcoholic steatohepatitis; Platelet count;
Albumin; Type IV collagen 7S; All-cause mortality

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We investigated biomarkers associated with mortality in non-alcoholic fatty
liver disease (NAFLD) patients who underwent liver biopsy. Blood biomarkers
associated with mortality were platelet count, albumin levels, and type IV collagen 7S
levels. In particular, S-year and 10-year survival rates were reduced for patients with all
three factors: platelet counts below 15 x 10%/uL, albumin levels below 3.5 g/dL, and
type IV collagen 7S levels more 5 ng/dL. In summary, the combination of the three
non-invasive biomarkers is a useful predictor of NAFLD prognosis and helps identify
patients with NAFLD who are at high risk of death from all causes.

Citation: Kawanaka M, Nishino K, Ishii K, Tanikawa T, Urata N, Suehiro M, Sasai T, Haruma
K, Kawamoto H. Combination of type IV collagen 7S, albumin concentrations, and platelet
count predicts prognosis of non-alcoholic fatty liver disease. World J Hepatol 2021; 13(5): 571-
583

URL: https://www.wjgnet.com/1948-5182/full/v13/i5/571.htm

DOI: https://dx.doi.org/10.4254/wjh.v13.i5.571

INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is the most common cause of chronic liver
disease and affects approximately 25% of the general global adult population[1]. The
development of NAFLD is associated with lifestyle-related diseases, such as obesity,
type 2 diabetes, hypertension, and dyslipidemia. Cardiovascular disease is the leading
cause of death among NAFLD patients[2,3]. However, liver-related diseases are also a
major cause of death among patients with NAFLD, and liver-specific and all-cause
mortality rates are higher for these patients than for the general population NAFLD,
and liver-specific and all-cause mortality rates are higher for these patients than for the
general population[1]. The incidence of liver-specific and all-cause mortality among
patients with NAFLD is generally 0.77 and 11.77 per 1000 years, respectively, while it
is 15.44 and 25.56 per 1000 years, respectively, for patients with non-alcoholic steato-
hepatitis (NASH)[1].

The prognosis of NAFLD patients with advanced liver fibrosis is known to be
poor|[1,4-8]. Progression of liver fibrosis in patients with NAFLD is associated with
mortality from various non-liver-related causes[6].

Liver biopsy is typically performed for diagnosing advanced fibrosis in patients
with other liver diseases, such as NASH; however, it is not a practical tool for the
diagnosis of NAFLD. In addition, the limitations of liver biopsies, such as
invasiveness, poor patient tolerance, sampling variability, and high costs, are well
known. Thus, there is increasing interest in developing and validating non-invasive
methods for measuring liver stiffness, such as imaging and elastography techniques

May 27,2021 | Volume13 | Issue5 |
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based on ultrasonography or magnetic resonance imaging[3,4,9-14]. However, a
limitation of these methods is that the images are visualized using an instrument that
is not available in many institutions. Therefore, serum biomarkers that can assess the
progression of liver fibrosis in patients with NAFLD may serve as important tools for
identifying patients with advanced fibrosis. Some biomarkers of interest, such as
procollagen type III N-terminal propeptide, type IV collagen 7S, hyaluronic acid, and
Mac-2 binding protein [WFA(+)-M2BP] levels, and cytokeratin-18 have been used for
identifying patients with NAFLD with advanced fibrosis. Other studies have used
different biomarker scores, such as the BARD score, NAFLD fibrosis score, FIB-4
(fibrosis-4) index, aspartate aminotransaminase (AST) to alanine aminotransaminase
(ALT) ratio, AST to platelet ratio index, FibroTest, and Enhanced Liver Fibrosis score,
for the assessment of liver fibrosis[3,4,11,13,14-24]. However, none of these scores
predict the prognosis of NAFLD patients. Hence, we aimed to investigate the efficacy
of non-invasive biomarkers for predicting disease progression in patients with
NAFLD.

MATERIALS AND METHODS

Patients

We retrospectively identified patients with NAFLD who underwent liver biopsy at the
Kawasaki Medical School General Medical Center from 1996 to 2018 (Table 1). The
exclusion criteria were as follows: history of other liver diseases including hepatitis B
virus or hepatitis C virus infections, autoimmune liver diseases, drug-induced liver
injury, metabolic liver diseases, or history of alcohol intake (men, > 30 g/d and
women, = 20 g/d). Blood tests were performed before the liver biopsy, and we
examined the prognostic factors based on the blood test results. The study protocol
complied with the guidelines of the 1975 Helsinki Declaration and was approved by
the Institutional Research Ethics Committee. Written informed consent was obtained
from all the patients.

Clinical, biochemical, and histological parameters

We investigated the mortality rate and causes of death among the enrolled patients.
We also investigated the development of any complications during the follow-up
period. The start date of the follow-up period was defined as the date of liver biopsy
and the end date of the follow-up period was defined as the date of last follow-up for
surviving patients or the date of death for patients who died during the follow-up
period. All NAFLD patients visited our hospital once every 3-6 mo. The following
clinical parameters were included in the analysis: age at diagnosis of NAFLD; sex;
body mass index calculated as weight (in kg) divided by height (in meters squared);
and the presence of diabetes mellitus, hyperlipidemia, and dyslipidemia. We also
included the following biochemical parameters in the analysis: platelet count, levels of
albumin, total bilirubin, AST, ALT, gamma glutamyl transpeptidase, total cholesterol,
cholinesterase, serum iron, ferritin, leptin, adiponectin, and high-sensitivity C-reactive
protein, and homeostasis model assessment insulin resistance. The FIB-4 index was
calculated as follows: age (years) x AST (U/L)/platelet count (x 10¢/puL) x VAST
(U/L)[13,16,17]. Type IV collagen 7S and procollagen III peptide (P-III-P) were used as
indicators of liver fibrosis.

Liver biopsy and histological analysis

All liver biopsies were performed using 16G or 17G biopsy needles with ultrasound
guidance or using 14G needles with laparoscopic guidance. The histological examin-
ations were performed by two experienced liver pathologists who were blinded to the
patient details. The histological parameters included fibrosis, inflammation, steatosis,
hepatocyte ballooning, and the NAFLD activity score (NAS) system[25]. The
individual histological features of NAFLD were assessed using the following NAS
system proposed by the NASH Clinical Research Network (NASH CRN): lobular
inflammation (0-3), steatosis (0-3), and hepatocellular ballooning (0-2)[26,27]. The liver
fibrosis stages were assessed according to Brunt’s criteria.

Statistical analysis

The cumulative all-cause mortality and liver-related events during follow-up were
assessed using the Kaplan-Meier method and compared using the log-rank test. The
Kaplan-Meier analysis included the following variables: steatosis grade, ballooning
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Table 1 Clinical and histological characteristics of the patient population (n = 489)

Characteristics Values
Age 50.1 (14-82)
Male sex, % 54.6

Body mass index, kg/m?
Fibrosis stage, 0/1/2/3/4
Grade, 0/1/2/3

Steatosis, 0/1/2/3

NAFLD activity score, <4/25
ALT, IU/L

AST, IU/L

y-GTP, TU/L

Total bilirubin, mg/dL
Total cholesterol, ng/dL
Cholinesterase, IU/L
Platelet count, x 10*/pL
Albumin, g/dL

HOMA-IR

Iron, pg/dL

Ferritin, ng/dL

Leptin, ng/dL

Adiponectin, pg/mL
High-sensitivity CRP, mg/dL
P-III-P, U/mL

Type IV collagen 7S, ng/mL
Hyaluronic acid, ng/mL

Fibrosis-4 index

26.9 (20.8-49.5)
65/173/111/122/18
45/204/178/62
13/158/228/90
265/224

69 (2-563)

43 (13-312)

60 (12-736)

0.8 (0.04-2.7)
198 (102-317)
205 (90-337)
20.8 (6.6-44.7)
45 (25-5.4)

2.9 (0.7-22.4)
119 (13-295)
149 (3.9-983)
9.3 (1.1-59.3)
55 (2.0-27.5)
0.117 (0.01-1.92)
0.7 (0.28-3.8)
41 (1.9-15)

28 (9-619)

1.29 (0.17-1.29)

NAFLD: Non-alcoholic fatty liver disease; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; y-GTP: Gamma-glutamyl transpeptidase;

HOMA-IR: Homeostatic model assessment of insulin resistance; CRP: C-reactive protein; P-III-P: Procollagen-III peptide.
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grade, NAS category, fibrosis stage, albumin, platelet counts, type IV collagen 7S
levels, and FIB-4 index. We also calculated the odds ratio and performed receiver
operating characteristic (ROC) curve analysis with logistic regression analysis to
determine the cutoff values with the highest predictive ability. The optimal cut-off
value was determined based on the Youden index. The prognostic performance of the
optimal cutoff value was expressed as the diagnostic specificity, sensitivity, positive
predictive value, and negative predictive value, using area under the ROC (AUROC)
curve analysis. In univariate (unadjusted) and multivariate (adjusted) analyses, the
hazard rate ratio estimates (relative risk) for outcomes were calculated using Cox
proportional hazard regression analysis to control for the effect of potential risk factors
(confounders) while considering the different follow-up durations. A P value < 0.05
was considered significant. All statistical analyses were performed using JMP (version
14.2, SAS system, United States). The statistical methods of this study were reviewed
by Akiyoshi Izumi from Asahigawaso Rehabilitation and Medical Center, Okayama.
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RESULTS

Survival rate

In total, 489 patients were enrolled in the present study; the 5-year survival rate was
98.5%, and the 10-year, 15-year, and 20-year survival rates were 95.4%, 91.9%, and
91.9%, respectively. The follow-up period varied between 1 and 22.2 years (Figure 1).
In total, 13 (2.7%) patients died; of these, 7 patients died of liver-related causes
[hepatocellular carcinoma (HCC) was observed in 1 patient; Table 2]. The complic-
ations that developed during the follow-up period were HCC (n = 12), other organ
cancers (n = 13), and cerebrovascular disorders (n = 9).

Liver histological findings

Patients presenting with progression of advanced liver fibrosis after liver biopsy had
increased mortality. The 5-year and 10-year survival rates of patients with NASH CRN
Stage 4 disease were 81% and 41%, respectively. However, the degree of inflammation
or steatosis was not associated with poor prognosis. The optimal area under the curve
for albumin was 3.8 and 3.5 with specificities of 47% and 39%, sensitivities of 95% and
99%, positive predictive values of 98% and 98%, and negative predictive values of 21%
and 56% (Figure 2).

Blood test factors
A univariate Cox hazard model was used for analyzing factors associated with
mortality at the time of diagnosis of the NASH Clinical Research Network. We found
that the ALT levels, platelet counts, albumin levels, and levels of liver fibrosis markers
(P-III-P, type IV collagen 7S and FIB-4 index) were significantly associated with
mortality (Table 3).

Survival curves were created using the following biomarkers: type IV collagen 7S,
platelet count, albumin, and FIB-4 index. ALT was not included as a biomarker
because the levels frequently varied. To investigate the predictive performance of
these biomarkers with respect to NAFLD mortality, an optimal COI for type IV
collagen 7S level, platelet count, albumin level, and FIB-4 index was determined based
on the ROC curve analysis of all 489 patients with NAFLD. As shown in Figure 3A-D,
the cutoff values for the platelet count, albumin level, type IV collagen 7S concen-
tration and the FIB-4 index were set at 15 x 10¢, 3.8 g/dL, and 3.5 mg/dL, 5.0 ng/mL,
and 1.3 and 2.61, respectively.

At the time of NASH diagnosis, patients with albumin levels < 3.5 mg/dL, platelet
counts <15 x 10¢, type IV collagen 7S levels > 5 ng/dL, and FIB-4 indexes > 2.67 clearly
showed reduced survival (Figure 4A-D). Furthermore, we investigated the prognosis
by combining type IV collagen 7S, which had a high AUROC among liver fibrosis
markers (type IV collagen 7S, P-III-P, and FIB-4 index), the albumin level, and platelet
count. Albumin level < 3.5 mg/dL, platelet count <15 x 10*/pL, and type IV collagen
7S levels > 5 ng/dL were examined individually and in combination. The 5-year, 10-
year, and 15-year survival rates for patients with only one factor were 99.7%, 98.3%,
and 94%, respectively. However, survival rates were low for patients who presented
with more than one factor. For these individuals, the 5-year and 10-year survival rates
were 98% and 43 %, respectively. For those who presented with two factors, the 5-year
and 10-year survival were 53% and 26%, respectively, and for those presenting with
three factors (Figure 5).

DISCUSSION

To the best of our knowledge, this study is the first study to evaluate the predictors of
the prognosis of NAFLD based on the results of a blood test. We found that a
combination of three non-invasive biomarkers, namely, platelet count, albumin level,
and type IV collagen 7S level, is a useful predictor of NAFLD prognosis. The major
causes of death in patients with NAFLD are cardiovascular events, organ cancers other
than liver cancer, and liver-related disease. Among Japanese patients with NAFLD, the
reported mortality rates associated with NAFLD are low during the follow-up period.
The causes of death are more likely to be cancers of other organs and cerebral
cardiovascular events than liver-related pathologies[28].

The most important predictor of outcomes among patients with NAFLD is the
progression of liver fibrosis[1,5-7]. Angulo et al[6] retrospectively analyzed the long-
term outcomes of 619 patients diagnosed with NAFLD in the United States, Europe,
and Thailand during 1975-2005[6] and reported that only liver fibrosis, among various
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Table 2 Summary of the causes of death

n (%)
All deaths 13 (2.7)
Liver-related events 7 (1.4)
HCC + liver failure 3
HCC only 1
Liver failure 3
Cerebrovascular disease 1(0.2)
Non-liver cancers 4(0.8)
Pancreatic cancer 2

Bile duct cancer 2
Infection 1(0.2)

HCC: Hepatocellular carcinoma.

Table 3 Factors associated with mortality among the patients with non-alcoholic fatty liver disease (n = 489)

AUROC Odds ratio 95%Cl P value
AST 0.57 1.00 0.99-1.02 0.9841
ALT 0.71 0.97 0.95-0.99 0.0026
y-GTP 0.521 1.00 0.99-1.01 0.4259
Platelet count 0.748 0.78 0.69-0.88 < 0.0001
Total bilirubin 0.588 1.10 0.55-1.39 0.3208
Total cholesterol 0.580 0.99 0.98-1.01 0.2
Iron 0.553 1.01 1.02 0.1801
Albumin 0.815 0.093 0.04-0.20 <0.0001
Ferritin 0.527 1.00 1.00-1.00 0.7651
Leptin 0.565 1.00 0.94-1.06 0.7441
HOMA-IR 0.731 1.04 1.009-1.06 0.0182
P-III-P 0.786 5.58 2.27-11.6 0.0014
Type IV collagen 7S 0.863 1.48 1.28-1.67 <0.0001
Fibrosis-4 index 0.914 1.799 1.44-2.23 < 0.0001

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; CI: Confidence interval; y-GTP: Gamma-glutamyl transpeptidase; HOMA-IR:
Homeostatic model assessment of insulin resistance; P-III-P: Procollagen-III peptide; AUROC: Area under the receiver operating characteristic curve.

longitudinal histological features, was associated with disease prognosis. Only liver
fibrosis was independently associated with long-term all-cause mortality, liver
transplantation, and liver-related events. Meta-analyses have also reported that liver
fibrosis is an important risk factor for liver-related mortality[1,7]. Compared with
NAFLD patients without fibrosis, NAFLD patients with fibrosis were at an increased
risk of all-cause mortality, and the risk increased as fibrosis progressed[7]. In our
study, patients with advanced liver fibrosis, especially cirrhosis, also showed poor
prognosis; however, an association with inflammation, steatosis, or ballooning was not
noted. Our findings further confirm that the progression of fibrosis markedly affects
the prognosis of patients with NAFLD.

Several biomarkers can be used to evaluate liver fibrosis in patients with
NAFLDI3,4,11,13,14-25,29]; however, previous studies have not examined disease
prognosis using blood biomarker levels recorded at the time of NAFLD diagnosis
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Figure 1 Survival of the 489 patients with non-alcoholic fatty liver disease. The follow-up period varied between 1 yr and 21.2 yr, and all-cause
mortality was considered. The survival rates are 98.5% at 5 yr, 95.4% at 10 yr, 91.9% at 15 yr, and 91.9% at 20 yr.
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Figure 2 Survival rates according to the grading of fibrosis, inflammation, and steatosis. The overall survival rates for stage 4 liver fibrosis are 81%
at5yrand 41% at 10 yr. A: Fibrosis (F0-4); B: Inflammation (A0-3); C: Steatosis (S1-3).

using liver biopsy.

NAFLD may progress rapidly in some patients and slowly in other patients. Singh
et al[5] performed a systematic review and meta-analysis of 11 paired biopsy cohort
studies that included 411 patients with > 2145 person-years of follow-up data and
reported that approximately 30% of the patients developed advanced fibrosis and 70%
of the patients remained stable or the stage of fibrosis in these patients improved.
Furthermore, the annual fibrosis progression rates were 0.07 stages for patients with
NAFLD and 0.14 stages for patients with NASH. Nasr efal[30] conducted a
biochemical, clinical, and histological analysis of 129 patients with NAFLD who were
enrolled between 1988 and 1993 in a prospective cohort study and followed them for
19.8 years. They reported that end-stage liver disease developed in 12 (9.3%) patients
and advanced fibrosis developed in 34% of the patients. Furthermore, among the 113
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Figure 3 Receiver-operating characteristic curves for survival among patients with non-alcoholic fatty liver disease. A: Albumin
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patients with low baseline fibrosis (stage 3), 16% of the patients developed advanced
fibrosis. No differences in clinical, histological, or biochemical variables were observed
between patients who developed liver fibrosis and those who did not. These studies
did not examine the association of PNPLA3 polymorphisms with menopause.
Although the difference in the progression of NASH and NAFLD is not clear, racial
differences and genetic factors, including PNPLA3 expression[31], weight gain, onset
and deterioration of diabetes[32], sex differences, and menopausal factors, affect
prognosis[33].

It is necessary to consider the various factors that affect disease progress in each
case of NAFLD. Although several studies have reported on the evaluation of
biomarkers and elastography methods that can predict the progression of liver
fibrosis[3,4,11,13,14-25], non-invasive biomarkers that can easily predict the prognosis
of NAFLD have not been identified to date.

Our results indicate that patients with NAFLD who present with a combination of
albumin level <3.5 g/dL, platelet count <15 x 10*/pL, and type IV collagen 7S level >
5 ng/mL show poor prognosis. In particular, the 10-year survival rate was only 43%
for patients who presented with all three factors. We observed that type IV collagen 7S
was a more useful indicator of advanced liver fibrosis than other biomarkers (Table 3).
Yoneda et al[24] reported that the type IV collagen 7S level is a more useful marker of
prognosis for patients with advanced fibrosis associated with NASH than for patients
with mild fibrosis. Furthermore, a scoring system that uses type IV collagen 7S and
AST levels, named the CA index, has been reported to predict NASH and fibrosis

May 27,2021 | Volume13 | Issue5 |



A
100
80
9
S 60
©
T 40
s
a 20
0
c 100
~ 80
>
2 60
e
S 4
e
3
2 20
0

Kawanaka M et al. Combination of biomarkers predict NAFLD prognosis

Follow-up period (yr)

Albumin
--__‘l --------
=== 2> 3.8 g/dL
= 3.5-3.7 g/dL
< 3.5¢g/dL
0 5 10 15 20 25
Follow-up period (yr)
Type 1V collagen 7S
Tem——— Leccccaaa
> 5 ng/mL
=== < 5ng/mL
0 5 10 15 20 25

B
100

80
60

40

Survival rate (%)

20

100

80

60

40

Survival rate (%)

20

Follow-up period (yr)

Platelet
=== > 15x10%puL
< 15x10%/pL
0 5 10 15 20 25
Follow-up period (yr)
FIB-4 index
L
_1_‘11 > 2.67
=1.3-2.66
————< 1.3
0 5 10 15 20 25
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associated with NAFLD with sufficient accuracy, thus allowing for convenient
diagnosis and screening of NASH and associated fibrosis[21]. The same index was
found to be useful in 400 Japanese patients from 18 institutes with biopsy-proven
NAFLD and advanced liver fibrosis due to CA or FA fibrosis. The CA index is a
combination of AST and type IV collagen 7S levels, and the FM fiber index includes
type IV collagen 7S and hyaluronic acid levels and vascular cell adhesion[25]. The type
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IV collagen 7S level is useful for determining advanced fibrosis in patients with NASH
and was found to be more sensitive and specific than other fibrosis markers assessed
in our study.

Albumin is also an important biomarker for predicting the prognosis of HCC in
patients with NAFLD. Kawaguchi ef al[34] analyzed the factors affecting survival by
performing a random forest analysis for 247 NAFLD-HCC patients diagnosed between
2000 and 2014 and recruited from 17 medical institutions in Japan. The results showed
that the best prognostic profile for patients with NAFLD-HC comprised treatment for
HCC and serum albumin levels > 3.7 g/dL.

There are some limitations of this study. We did not classify prognosis according to
all-cause mortality; moreover, the study population comprised patients from at a
single center. Nevertheless, it is significant that the study followed a long-term course
of up to 20 years.

In our study, the platelet count, albumin level, type IV collagen 7S level, and the
FIB-4 index were important prognostic factors at the time of diagnosis of NAFLD. Our
findings suggest that these factors should be recorded in patients with NAFLD at the
time of diagnosis to determine future treatment strategies.

Studies conducted in the future should focus on assessing these biomarkers further
and examining long-term prognosis using Fibroscan and magnetic resonance
elastography. Further research is also needed to confirm these findings in other
populations.

CONCLUSION

This study may prove useful in clinical practice because simple predictors of NAFLD
progression, namely, albumin level, platelet count, and type IV collagen 7S level, were
identified; all these parameters are can be easily assessed in daily practice.

ARTICLE HIGHLIGHTS

Research background

Non-alcoholic steatohepatitis has few symptoms until it progresses; thus, it is
necessary to identify non-alcoholic fatty liver disease (NAFLD) patients who will show
poor prognosis.

Research motivation

The limitations of liver biopsies, such as invasiveness, poor patient tolerance, sampling
variability, and high costs, are well known. Thus, there is increasing interest in
developing and validating non-invasive methods for measuring liver stiffness.
However, many current methods involve instruments that are not available in many
institutions.

Research objectives

Serum biomarkers that can assess the progression of liver fibrosis in patients with
NAFLD may serve as important tools for identifying patients with advanced fibrosis.
We aimed to investigate the efficacy of non-invasive biomarkers for predicting disease
progression in patients with NAFLD.

Research methods
We investigated biomarkers with predictable prognosis for NAFLD patients who
underwent liver biopsy. All patients were followed-up for > 1 year.

Research results

The combination of three non-invasive biomarkers involved in NAFLD prognosis
comprised platelet counts, albumin levels, and type IV collagen 7S. Our results
indicate that patients with NAFLD who present with a combination of albumin levels
< 3.5 g/dL, platelet counts < 15 x 10*/uL, and type IV collagen 7S levels = 5 ng/mL
show poor prognosis. In particular, the 10-year survival rate was only 43% for patients
who presented with all three factors.
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Research conclusions
The combination of platelet count, albumin level, and type IV collagen 7S was useful
in further predicting the prognosis of NAFLD.

Research perspectives
Studies conducted in the future should focus on assessing these biomarkers further
and examining long-term prognosis.
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