Gastroenterology

Baishideng Publishing Group Inc



/{/ (]‘ World Journal of
Gastroenterology

Contents Weekly Volume 24 Number 13 April 7,2018

REVIEW
1373  Dissecting the molecular pathophysiology of drug-induced liver injury
Ye H, Nelson LJ, Gomez del Moral M, Martinez-Naves E, Cubero FJ

MINIREVIEWS
1386  Thrombocytopenia after liver transplantation: Should we care?
Takahashi K, Nagai S, Safwan M, Liang C, Ohkohchi N

ORIGINAL ARTICLE
Basic Study
1398 Systems pharmacology approach reveals the antiinflammatory effects of Ampelopsis grossedentata on
dextran sodium sulfate-induced colitis
Chen YL, Zhang YL, Dai YC, Tang ZP

Retrospective Cohort Study

1410  Potential triggering factors of acute liver failure as a first manifestation of autoimmune hepatitis-a single
center experience of 52 adult patients
Buechter M, Manka P, Heinemann FM, Lindemann M, Baba HA, Schlattjan M, Canbay A, Gerken G, Kahraman A

1419  Helicobacter pylori infection in subjects negative for high titer serum antibody
Toyoshima O, Nishizawa T, Arita M, Kataoka Y, Sakitani K, Yoshida S, Yamashita H, Hata K, Watanabe H, Suzuki H

Retrospective Study

1429 Impact of postoperative TNM stages after neoadjuvant therapy on prognosis of adenocarcinoma of the
gastro-oesophageal junction tumours
Thomaschewski M, Hummel R, Petrova E, Knief J, Wellner UF, Keck T, Bausch D

1440  Mild drinking habit is a risk factor for hepatocarcinogenesis in non-alcoholic fatty liver disease with
advanced fibrosis

Kimura T, Tanaka N, Fujimori N, Sugiura A, Yamazaki T, Joshita S, Komatsu M, Umemura T, Matsumoto A, Tanaka E

1451  Prognostic significance of combined preoperative fibrinogen and CA199 in gallbladder cancer patients
Xu WY, Zhang HH, Yang XB, Bai Y, Lin JZ, Long JY, Xiong JP, Zhang JW, Sang XT, Zhao HT

1464  Fecal microbial dysbiosis in Chinese patients with inflammatory bowel disease
Ma HQ, Yu TT, Zhao XJ, Zhang Y, Zhang HJ

Raishidenge ~ WJG | www.wjgnet.com I April 7,2018 | Volume 24 | Issue 13 |



World Journal of Gastroenterology

Contents Volume 24 Number 13 April 7, 2018

Prospective Study

1478  Hepatocellular carcinoma or interferon-based therapy history attenuates sofosbuvir/ribavirin for Japanese
genotype 2 hepatitis C virus
Yada M, Miyazaki M, Tanaka K, Masumoto A, Motomura K

CASE REPORT
1486  Gilbert syndrome combined with prolonged jaundice caused by contrast agent: Case report
Qian JD, Hou FQ, Wang TL, Shao C, Wang GQ

Raishidenge ~ WJG | www.wjgnet.com I April 7,2018 | Volume 24 | Issue 13 |



Contents

World Journal of Gastroenterology
Volume 24 Number 13 April 7, 2018

ABOUT COVER

Editorial board member of World Journal of Gastroenterology, Feng Yang,
MD, PhD, Associate Professor, Doctor, Surgeon, Pancreatic Surgery, Huashan
Hospital, Fudan University, Shanghai 200040, China

AIMS AND SCOPE

World Journal of Gastroenterology (World | Gastroenterol, WJ]G, print ISSN 1007-9327, online
ISSN 2219-2840, DOI: 10.3748) is a peer-reviewed open access journal. WG was estab-
lished on October 1, 1995. It is published weekly on the 7" 14th, 21, and 28" each month.
The W]G Editorial Board consists of 642 experts in gastroenterology and hepatology from
59 countries.

The primary task of ]G is to rapidly publish high-quality original articles, reviews,
and commentaries in the fields of gastroenterology, hepatology, gastrointestinal endos-
copy, gastrointestinal surgery, hepatobiliary surgery, gastrointestinal oncology, gastroin-
testinal radiation oncology, gastrointestinal imaging, gastrointestinal interventional ther-
apy, gastrointestinal infectious diseases, gastrointestinal pharmacology, gastrointestinal
pathophysiology, gastrointestinal pathology, evidence-based medicine in gastroenterol-
ogy, pancreatology, gastrointestinal laboratory medicine, gastrointestinal molecular biol-
ogy, gastrointestinal immunology, gastrointestinal microbiology, gastrointestinal genetics,
gastrointestinal translational medicine, gastrointestinal diagnostics, and gastrointestinal
therapeutics. WJG is dedicated to become an influential and prestigious journal in gas-
troenterology and hepatology, to promote the development of above disciplines, and to
improve the diagnostic and therapeutic skill and expertise of clinicians.

INDEXING/ABSTRACTING

Waorld Journal of Gastroenterolagy (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 Directory of Open Access Journals. The
2017 edition of Journal Citation Reports® cites the 2016 impact factor for WJG as 3.365 (5-year
impact factor: 3.176), ranking ]G as 29" among 79 journals in gastroenterology and hepatol-

ogy (quartile in category Q2).

EDITORS FOR
THIS ISSUE

Responsible Electronic Editor: Yan Huang
Proofing Editor-in-Chief: Lian-Sheng Ma

Responsible Assistant Editor: Xiang Li

Responsible Science Editor: Xue-Jiao Wang
Proofing Editorial Office Director: Ze-Mao Gong

NAME OF JOURNAL
World Journal of Gastroenterology

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

LAUNCH DATE
October 1, 1995

FREQUENCY
Weekly

EDITORS-IN-CHIEF

Damian Garcia-Olmo, MD, PhD, Doctor, Profes-
sor, Surgeon, Department of Surgery, Universidad
Autonoma de Madrid; Department of General Sur-
gery, Fundacion Jimenez Diaz University Hospital,
Madrid 28040, Spain

Stephen C Strom, PhD, Professor, Department of
Laboratory Medicine, Division of Pathology, Karo-
linska Institutet, Stockholm 141-86, Sweden

Andrzej S Tarnawski, MD, PhD, DSc (Med),
Professor of Medicine, Chief Gastroenterology, VA
Long Beach Health Care System, University of Cali-
fornia, Irvine, CA, 5901 E. Seventh Str., Long Beach,

CA 90822, United States PUBLICATION DATE
April 7, 2018
EDITORIAL BOARD MEMBERS

All editorial board members resources online at http://

www.wignet.com/1007-9327/editorialboard.htm

COPYRIGHT

© 2018 Baishideng Publishing Group Inc. Articles pub-
lished by this Open-Access journal are distributed under
the terms of the Creative Commons Attribution Non-
commercial License, which permits use, distribution,
and reproduction in any medium, provided the original
work is properly cited, the use is non commercial and is
otherwise in compliance with the license.

EDITORIAL OFFICE

Ze-Mao Gong, Director

Waorld Journal of Gastroenterology
Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501,
Pleasanton, CA 94588, USA
Telephone: +1-925-2238242

Fax: +1-925-2238243 SPECIAL STATEMENT

E-mail: editorialoffice@wjgnet.com
Help Desk: http:/ /www.f6publishing.com/helpdesk
http:/ /www.wjgnet.com

PUBLISHER

Baishideng Publishing Group Inc

7901 Stoneridge Drive, Suite 501,

Pleasanton, CA 94588, USA

Telephone: +1-925-2238242

Fax: +1-925-2238243

E-mail: bpgoffice@wjgnet.com

Help Desk: http://www.f6publishing.com/helpdesk
http:/ /www.wjgnet.com

All articles published in journals owned by the Baishideng
Publishing Group (BPG) represent the views and opin-
ions of their authors, and not the views, opinions or
policies of the BPG, except whete otherwise explicitly
indicated.

INSTRUCTIONS TO AUTHORS
Full instructions are available online at http://www.
wignet.com/bpg/getinfo/204

ONLINE SUBMISSION
http:/ /www.f6publishing.com

JRaishideng®

WIJG | www.wjgnet.com

1

April 7,2018 | Volume 24 | Issue 13 |




W J

World Journal of
Gastroenterology

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

DOI: 10.3748 / wjg.v24.i13.1440

World | Gastroenterol 2018 April 7; 24(13): 1440-1450

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

ORIGINAL ARTICLE

Retrospective Study
Mild drinking habit is a risk factor for hepatocarcinogenesis
in non-alcoholic fatty liver disease with advanced fibrosis

Takefumi Kimura, Naoki Tanaka, Naoyuki Fujimori, Ayumi Sugiura, Tomoo Yamazaki, Satoru Joshita,
Michiharu Komatsu, Takeji Umemura, Akihiro Matsumoto, Eiji Tanaka

Takefumi Kimura, Naoyuki Fujimori, Ayumi Sugiura, Tomoo
Yamazaki, Satoru Joshita, Michiharu Komatsu, Takeji
Umemura, Akihiro Matsumoto, Eiji Tanaka, Department
of Internal Medicine, Division of Gastroenterology, Shinshu
University School of Medicine, Matsumoto 390-8621, Japan

Naoki Tanaka, Department of Metabolic Regulation, Shinshu
University Graduate School of Medicine, Matsumoto 390-8621,
Japan

Naoki Tanaka, Research Center for Agricultural Food Industry,
Shinshu University, Matsumoto 390-8621, Japan

ORCID number: Takefumi Kimura (0000-0002-1481-1029);
Naoki Tanaka (0000-0002-0606-2101); Naoyuki Fujimori (0000
-0001-8744-8139); Ayumi Sugiura (0000-0001-5427-7628);
Tomoo Yamazaki (0000-0001-6958-1366); Satoru Joshita (0000
-0002-6364-9654); Michiharu Komatsu (0000-0002-7860 -2816);
Takeji Umemura (0000-0001-7985-919X); Akihiro Matsumoto
(0000-0001-6453-8529); Eiji Tanaka (0000-0002-0724-2104).

Author contributions: Kimura T and Tanaka N designed the
research; Fujimori N, Sugiura A, Yamazaki T, Joshita S, Komatsu
M, Umemura T, and Matsumoto A treated the patients and
collected materials and clinical data; Kimura T analyzed the data;
Kimura T and Tanaka N wrote the paper; Tanaka E supervised
the research.

Institutional review board statement: The study was reviewed
and approved by the Committee for Medical Ethics of Shinshu
University School of Medicine Institutional Review Board.

Informed consent statement: Informed written consent was
obtained from all patients.

Conflict-of-interest statement: The authors declare that no
conflict of interest exists.

Data sharing statement: No additional data are available.
Open-Access: This article is an open-access article which was

selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative

Baishidenge ~ WJG | www.wjgnet.com

Commons Attribution Non Commercial (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: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Invited manuscript

Correspondence to: Naoki Tanaka, MD, PhD, Associate
Professor, Doctor, Department of Metabolic Regulation, Shinshu
University Graduate School of Medicine and Research Center
for Agricultural Food Industry, Shinshu University, 3-1-1 Asahi,
Matsumoto 390-8621, Japan. naopi@shinshu-u.ac.jp
Telephone: +81-263-372634

Fax: +81-263-329412

Received: January 31, 2018
Peer-review started: January 31, 2018
First decision: February 26, 2015
Revised: March 3, 2015

Accepted: March 10, 2018

Article in press: March 10, 2018
Published online: April 7, 2018

Abstract

AIM

The impact of mild drinking habit (less than 20 g/d of
ethanol) on the clinical course of non-alcoholic fatty
liver disease (NAFLD) has not been determined. We
examined the influence of a mild drinking habit on liver
carcinogenesis from NAFLD.

METHODS

A total of 301 patients who had been diagnosed as
having NAFLD by liver biopsy between 2003 and 2016
[median age: 56 years, 45% male, 56% with non-
alcoholic steatohepatitis, 26% with advanced fibrosis
(F3-4)] were divided into the mild drinking group with
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ethanol consumption of less than 20 g/d (mild drinking
group, 7 = 93) and the non-drinking group (7 = 208).
Clinicopathological features at the time of liver biopsy
and factors related to hepatocellular carcinoma (HCC)
occurrence were compared between the groups.

RESULTS

We observed significant differences in male prevalence
(P = 0.01), platelet count (P = 0.04), and gamma-
glutamyl transpeptidase (P = 0.02) between the
test groups. Over 6 years of observation, the HCC
appearance rate was significantly higher in the mild
drinking group (6.5% vs 1.4%, P = 0.02). Multivariate
survival analysis using Cox’s regression model revealed
that hepatic advanced fibrosis (F3-4) (P < 0.01, risk
ratio: 11.60), diabetes mellitus (P < 0.01, risk ratio:
89.50), and serum triglyceride (P = 0.04, risk ratio:
0.98) were factors significantly related to HCC in all
NAFLD patients, while the effect of a drinking habit was
marginal (P = 0.07, risk ratio: 4.43). In patients with
advanced fibrosis (F3-4), however, a drinking habit (P
= 0.04, risk ratio: 4.83), alpha-fetoprotein (P = 0.01,
risk ratio: 1.23), and diabetes mellitus (P = 0.03, risk
ratio: 12.00) were identified as significant contributors
to HCC occurrence.

CONCLUSION

A mild drinking habit appears to be a risk factor for
hepatocarcinogenesis in NAFLD patients, especially
those with advanced fibrosis.

Key words: Non-alcoholic fatty liver disease; Ethanol;
Hepatocellular carcinoma; Risk factor

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This study focused on the impact of a mild
drinking habit on liver carcinogenesis in 301 biopsy-
proven non-alcoholic fatty liver disease (NAFLD)
patients. Multivariate analysis revealed that mild
drinking of < 20 g/d might increase the risk of hepato-
cellular carcinoma in NAFLD patients, particularly those
with advanced fibrosis (F3-4). NAFLD patients with
severe fibrosis should abstain from even small amounts
of regular alcohol consumption.

Kimura T, Tanaka N, Fujimori N, Sugiura A, Yamazaki T, Joshita S,
Komatsu M, Umemura T, Matsumoto A, Tanaka E. Mild drinking
habit is a risk factor for hepatocarcinogenesis in non-alcoholic
fatty liver disease with advanced fibrosis. World J Gastroenterol
2018; 24(13): 1440-1450 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v24/i13/1440.htm DOI: http://dx.doi.
org/10.3748/wjg.v24.113.1440

INTRODUCTION

Over the past several decades, it has become clear
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that non-alcoholic fatty liver disease (NAFLD) and its
advanced form non-alcoholic steatohepatitis (NASH),
are major chronic liver diseases worldwide!**). The
prevalence rate of NAFLD has doubled during the last
20 years, while those of other chronic liver conditions
have remained stable or even decreased™. Recent
evidence has confirmed that NAFLD and NASH inci-
dence is increasing in Japan as well”.

The etiology of NAFLD/NASH has not been fully
elucidated. The most widely accepted theory involves
insulin resistance as an important mechanism leading to
liver steatosis and perhaps steatohepatitis'®.. Others have
proposed that “multiple hits” of additional oxidative stress
and lipotoxicity are necessary for the necro-inflammatory
component of steatohepatitis and carcinogenesis®’.
Liver iron, leptin, anti-oxidant deficiency, and intestinal
microbiota have also been suggested as potential factors
in the progression from steatosis to steatohepatitis® .
However, research on NAFLD/NASH pathogenesis and
carcinogenesis is ongoing.

Although it is widely accepted that more than 60
g/d of ethanol consumption may lead to alcoholic liver
disease and steatosis, steatohepatitis, and hepatic
fibrosis™”, there is in uncertainty on the influence of
a mild drinking habit (< 20 g/d of ethanol) on human
health. For example, mild habitual drinking improved
insulin resistance and hepatic steatosis but either
worsened or improved hepatic fibrosis™'**. Since
NAFLD/NASH is defined as fatty liver disease with
average ethanol intake of less than 20 g daily"”, some
NAFLD patients may habitually consume small amounts
of ethanol while others abstain completely. There are
no reports to date investigating the influence of a mild
drinking habit on NAFLD/NASH patients despite a
growing number of reports on hepatocellular carcinoma
(HCC). To investigate the influence of a mild drinking
habit on liver carcinogenesis from NAFLD, we compared
clinicopathological features and outcomes between
NAFLD patients with a mild drinking habit and the non-
drinking NAFLD patients.

MATERIALS AND METHODS

Ethics

This study was carried out in accordance with the
World Medical Association Helsinki Declaration and
was approved by the ethics committee of Shinshu
University School of Medicine (approval ID: 2802).

Patients

We enrolled 301 patients who were diagnosed as having
NAFLD by liver biopsy between 2003 and 2016 [median
age: 56 years, 45% male, 56% with NASH, 26% with
advanced fibrosis (F3-4)] at Shinshu University Hospital
in Matsumoto, Nagano, Japan. These patients originally
referred to our department from local hospitals in
Nagano prefecture to confirm the diagnosis by liver
biopsy.
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The diagnosis of NAFLD was based on the criteria of:
(1) the presence of hepato-renal contrast and increased
hepatic echogenicity on abdominal ultrasonography
(US), (2) an average daily consumption of < 20 g of
ethanol, and (3) the absence of other causes of liver
dysfunction, such as viral hepatitis, drug-induced liver
injury, autoimmune liver diseases, primary sclerosing
cholangitis, Wilson’s disease, hereditary hemochro-
matosis, and citrin deficiency™'®\. The diagnosis of
NAFLD was confirmed based on histological findings
of biopsied specimens. Pathology details are described
below.

All patients were followed by US or computed tomo-
graphy with measurements of serum alpha-fetoprotein
every 6 mo. HCC was identified radiologically in all
affected patients (n = 9). The radiological diagnosis
of HCC was based on the American Association for
the Study of Liver Diseases practice guidelines on the
management of HCC as either: (1) the presence of a
hepatic lesion > 2 cm in diameter with typical vascular
pattern for HCC on one dynamic imaging technique or
alpha-fetoprotein > 200 ng/mL; or (2) the presence of
a lesion 1-2 cm in diameter with typical vascular pattern
for HCC on two dynamic imaging techniques'”’. Follow-
up time was defined as the number of days from biopsy
to HCC diagnosis or from biopsy to the last follow-up
visit when protocol surveillance confirmed no HCC.
Patient drinking habits were confirmed as remaining
unchanged during follow-up.

Clinical data collection

All laboratory data in a fasting state on the day of liver
biopsy were obtained from our medical database. Past
and current drinking habit data were collected by self-
reported questionnaires and interviews with doctors
performing the liver biopsy. We divided the subjects
into two groups: the mild drinking group with ethanol
consumption of less than 20 g/d (mild drinking group,
n = 93) and the non-drinking group (n = 208). Patients
were considered to be hypertensive if their systolic/
diastolic pressure was > 140/90 mmHg or if they were
taking anti-hypertensive drugs'®. Patients were judged
as having hyperlipidemia if their fasting serum levels of
cholesterol or triglyceride were = 220 mg/dL or = 150
mg/dL, respectively, or if they were taking lipid-lowering
drugs'™. Patients were considered to be diabetic if
they had a fasting glucose level of = 126 mg/dL or
hemoglobin Alc (HbAlc) was = 6.5%, or if they were
taking insulin or oral hypoglycemic agents!*.,

Histological findings

Liver specimens of at least 1.5 cm in length were
obtained from segment 5 or 8 using a 14-gauge needle,
as described previously, and immediately fixed in 10%
neutral formalin®. Sections of 4 um in thickness were
stained by means of the hematoxylin and eosin and
Azan-Mallory methods. The histological activity of NAFLD
was assessed by an independent expert pathologist in a
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blinded manner according to the NAFLD scoring system
proposed by Kleiner et af**. Steatosis grade was scored
as 0 to 3 by the fat degeneration rate of hepatocytes (<
5%, 5%-33%, 33%-66%, and > 66%, respectively).
Lobular inflammation grade was also scored as 0 to 3
by overall assessment of all inflammatory foci (none, <
2 foci/200 x field, 2-4 foci/200 x field, and > 4 foci/200
x field, respectively). Ballooning grade was determined
by the number of degenerating hepatocytes as 0 to 2,
corresponding to none, few, and many, respectively.
NAFLD activity score was the total of steatosis, lobular
inflammation, and ballooning scores. Fibrosis was staged
as 0 to 4 depending on the degree of fibrosis (FO,
none; F1, perisinusoidal or periportal; F2, perisinusoidal
and portal/periportal; F3, bridging fibrosis; and F4,
cirrhosis)!*".

Statistical analysis

Clinical and histological data were expressed as a
number (percentage) or median (range). Chi-square
and Mann-Whitney U tests were used for comparisons
between the groups. Kaplan-Meier analysis was per-
formed to estimate HCC cumulative incidence from the
time of liver biopsy, and plots of cumulative events vs
years of follow-up were constructed. Receiver operating
characteristic curves were plotted, and optimal cut-
off points were determined as the values showing
maximum sensitivity plus specificity. In order to assess
which factors were associated with the development of
HCC after liver biopsy, univariate and multivariate Cox’s
proportional hazard regression analysis was employed.
Variables revealed as significant by univariate analysis
were further tested by multivariate analysis. P < 0.05
was considered to be statistically significant. Data were
analyzed using a statistical software package (SPSS for
Windows, SPSS Inc., Chicago, IL, United States).

RESULTS

Overall HCC occurrence rate

HCC appeared in 9 subjects (3%) within a median of
6 years of follow-up from liver biopsy. Kaplan-Mayer
analysis revealed the HCC occurrence rate in our cohort
to be 0.9/2.6/6.0% in 3/5/10 years, respectively (Figure 1).

Comparison of clinicopathological features at the time
of biopsy between the mild drinking and non-drinking
groups

Comparisons of clinicopathological features at the
time of biopsy between the mild drinking and non-
drinking groups revealed significant differences for
male prevalence (P = 0.01), platelet count (P = 0.04),
and gamma-glutamyl transpeptidase (P = 0.02) (Table
1). No differences were observed between the groups
for co-existing disease rate, serum albumin, bilirubin,
or alpha-fetoprotein, HbA1lc, or pathological features,
such as grades for steatosis, lobular inflammation,
ballooning, or NAFLD activity score (Table 1). The

April 7,2018 | Volume 24 | Issue 13 |



1.0 -

09+ n=301 0.9%/3 yr

0.8 - 2.6%/5 yr

0,

07 L 6.0%/10 yr

0.6 -

0.5+

0.4 -

03+

0.2 -

0.1

W
| 1 | |
0 1000 2000 3000 4000 5000 d

Follow up days
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Figure 2 Comparison of incidence rates of hepatocellular carcinoma
between mild drinking and non-drinking groups. The vertical axis shows
incidence rate (percentage) of hepatocellular carcinoma during follow-up time.

prevalence of liver cirrhosis (F4) was higher in the mild
drinking group compared to non-drinking groups (9
vs 8 cases: 10% vs 4%, P = 0.04) (Table 1), while
the rate of hepatic advanced fibrosis (F3-4) was not
different between the groups. Interestingly, the HCC
appearance rate was higher in the mild drinking group
(6 vs 3 cases: 6.5% vs 1.4%, P = 0.02) (Figure 2).

Comparison of clinicopathological features at the time
of biopsy between the HCC and non-HCC groups

In comparisons of clinicopathological features at the
time of biopsy between HCC and non-HCC patients
(Table 2), those with HCC had significantly higher age
(P < 0.01), higher prevalence of a drinking habit (P =
0.02), diabetes mellitus (P < 0.01), and hypertension
(P < 0.01), higher HbAlc (P = 0.01), type IV collagen
7S (P = 0.03), and alpha-fetoprotein (P < 0.01), and
lower albumin (P < 0.01), cholinesterase (P < 0.01),
total cholesterol (P = 0.02), triglyceride (P = 0.02),
and platelet count (P < 0.01) (Table 2). In pathological
findings, the HCC group had a lower steatosis score
(P = 0.01) and significantly higher fibrosis stage (P <
0.01) (Table 2).
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Kaplan-Meier analysis was carried out for the HCC
and non-HCC groups (Figure 3). Factors associated
with higher HCC occurrence included age = 63 years
at the time of biopsy (P = 0.04, Figure 3A), a mild
drinking habit (P < 0.01, Figure 3B), diabetes mellitus
(P < 0.01, Figure 3C), hypertension (P < 0.01, Figure
3D), albumin < 4.0 g/dL (P < 0.01, Figure 3E), HbAlc
= 6.6% (P = 0.01, Figure 3G), triglyceride < 133
mg/dL (P = 0.02, Figure 3I), platelet count < 13.3 x
10%/uL (P < 0.01, Figure 3J), type IV collagen 7S = 5.0
ng/mL (P = 0.01, Figure 3K), alpha-fetoprotein = 6.0
ng/mL (P < 0.01, Figure 3L), steatosis grade 1 (P =
0.01, Figure 3M), and F3-4 (P < 0.01, Figure 3N).

Multivariate survival analysis using Cox’s regression
model revealed that hepatic advanced fibrosis (F3-4)
(P < 0.01, risk ratio: 11.60), diabetes mellitus (P <
0.01, risk ratio: 89.50), and serum triglyceride (P =
0.04, risk ratio: 0.98) were factors significantly related
to HCC, while a mild drinking habit appeared to be
marginally related (P = 0.07, risk ratio: 4.43) (Table 3).

The result of all HCC patients having advanced
hepatic fibrosis (F3-4) at the time of biopsy corro-
borated the close association between HCC and hepatic
fibrosis. To elucidate the additional impact of mild
drinking on HCC development in the HCC high-risk
group, we evaluated the clinicopathological features of
the HCC and non-HCC groups in NAFLD patients with
advanced fibrosis (Table 4). Compared with the non-
HCC group (n = 68), the HCC group (n = 9) had a
significantly higher rate of a drinking habit (P = 0.03),
diabetes mellitus (P = 0.02), and hypertension (P =
0.01), higher alpha-fetoprotein (P = 0.04), and lower
cholinesterase (P = 0.02), triglyceride (P = 0.02), and
platelet count (P < 0.01) (Table 4). There were no
differences in pathological findings between the groups
(Table 4).

In NAFLD cases with advanced fibrosis, multivariate
survival analysis using Cox’s regression model revealed
that a mild drinking habit (P = 0.04, risk ratio: 4.83),
alpha-fetoprotein (P = 0.01, risk ratio: 1.23), and
diabetes mellitus (P = 0.03, risk ratio: 12.00) were
factors significantly associated with HCC (Table 5).
Accordingly, a mild drinking habit appeared to be a risk
factor for hepatocarcinogenesis in NAFLD patients with
advanced fibrosis.

DISCUSSION

Although continuous and excessive ethanol consumption
is harmful to the liver, a mild drinking habit reportedly
improves insulin sensitivity and decreases cardiovascular
mortality in the general population”?. One question
arises on whether mild drinking is similarly beneficial
for NAFLD patients, but there are few studies on NAFLD
regarding the impact of light ethanol consumption. This
study demonstrated that a mild drinking habit may be
associated with HCC occurrence in NAFLD patients with
advanced fibrosis. We therefore propose the abstinence
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Table 1 Comparison of clinicopathological features at the time of biopsy between mild drinking and non-drinking groups

Mild drinking group (7 = 93) Non-drinking group (» = 208) P value
Age (yr) 55 (19-77) 56 (10-84) 0.50
Male 52 (56) 84 (40) 0.01
Body mass index (kg/m®) 26.5 (18.3-40.0) 26.2 (17.8-41.0) 0.53
Co-existing disease
Diabetes mellitus 32 (34) 78 (38) 0.57
Hypertension 41 (44) 81 (39) 0.44
Hyperlipidemia 55 (59) 135 (66) 0.29
Laboratory data
Albumin (mg/dL) 4.5 (3.2-5.4) 4.5 (3.0-5.2) 0.48
Total bilirubin (mg/dL) 0.91 (0.40-2.20) 0.86 (0.38-2.64) 0.12
Aspartate aminotransferase (IU/L) 44 (20-175) 47 (13-263) 0.80
Alanine aminotransferase (IU/L) 68 (22-237) 67 (13-522) 0.74
Gamma-glutamyl transpeptidase (IU/L) 69 (19-400) 54 (7-544) 0.02
Cholinesterase (IU/L) 363 (171-586) 384 (189-591) 0.05
Fasting blood sugar (mg/dL) 106 (84-215) 108 (77-221) 0.63
HOMA-IR 3.4 (1.0-42.6) 3.3 (0.3-24.5) 0.58
HbAlc (%) 5.9 (5.1-9.8) 6.0 (4.9-12.3) 0.21
Total cholesterol (mg/dL) 205 (138-336) 208 (70-295) 0.68
Triglyceride (mg/dL) 115 (42-404) 133 (32-801) 0.14
Platelet (x10*/uL) 21.1 (5.3-45.4) 22.1 (7.2-40.7) 0.04
Hyaluronic acid (ng/mL) 43 (12-320) 49 (9-1611) 0.57
Type IV collagen 7s (ng/mL) 4.3 (2-20) 4.5 (2-11) 0.93
Alpha-fetoprotein (ng/mL) 3.3 (0.7-13.5) 3.0 (0.7-20.3) 0.41
Pathology
Steatosis 0.86
1 33 (36) 64 (31)
2 36 (39) 90 (43)
3 24 (26) 54 (26)
Lobular inflammation 0.14
0 5(5) 8 (4)
1 47 (51) 83 (40)
2 37 (40) 95 (46)
3 4(4) 22 (11)
Ballooning 0.82
0 18 (19) 41 (20)
1 50 (54) 118 (57)
2 25 (27) 49 (24)
NAFLD activity score 0.79
1 4(4) 5(2)
2 89 16 (8)
3 16 (17) 34 (16)
4 17 (18) 32 (15)
5 25 (27) 62 (30)
6 14 (15) 36 (17)
7 9 (10) 18 (9)
8 0(0) 5(2)
Fibrosis 0.39
0 17 (18) 40 (19)
1 39 (42) 93 (45)
2 10 (11) 25 (12)
3 18 (19) 42 (20)
4 9 (10) 8(4)
Fibrosis 3-4 (Advanced fibrosis) 27 (29) 50 (24) 0.36
Fibrosis 4 (Cirrhosis) 9 (10) 8 (4) 0.04

Data are expressed as median (range) or 7 (%). HbAlc: Hemoglobin Alc; HOMA-IR: Homeostasis model assessment for insulin resistance.

of ethanol, even in small amounts, in such individuals.
Mild to moderate alcohol consumption has been
shown to decrease insulin resistance and improve
components of metabolic syndrome!®!. Dunn et a/**?
and Kwon et al™* reported a positive association
between moderate alcohol intake and decreased
steatosis/ballooning and fibrosis grades in NAFLD
patients, which might explain the protective effects
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of moderate alcohol intake on preventing histological
injury. In our cohort, however, the mild and non-drinking
groups did not differ with regard to steatosis/ballooning
grade and the rate of liver cirrhosis was higher in the
mild drinking group. The reason for these discrepancies
is unknown, along with why there were no significant
reductions in body mass index or homeostasis model
assessment for insulin resistance score between our
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Table 2 Comparison of clinicopathological features at the time of biopsy between hepatocellular carcinoma and non- hepatocellular

carcinoma groups

HCC group (7 = 9) Non-HCC group (7 = 292) P value
Age (yr) 65 (56-84) 55 (10-81) <0.01
Male 3(33) 133 (46) 0.52
Body mass index (kg/m’) 26.0 (18.3-28.7) 26.2 (17.8-41.0) 0.23
Drinking habit 6 (67) 87 (30) 0.02
Co-existing disease
Diabetes mellitus 8 (89) 102 (35) <0.01
Hypertension 9 (100) 113 (39) <0.01
Hyperlipidemia 3(33) 187 (65) 0.06
Laboratory data
Albumin (mg/dL) 4.0 (3.7-4.6) 4.5 (3.0-5.4) <0.01
Total bilirubin (mg/dL) 0.91 (0.44-1.61) 0.88 (0.38-2.64) 0.75
Aspartate aminotransferase (IU/L) 52 (32-95) 46 (13-263) 0.71
Alanine aminotransferase (IU/L) 53 (16-132) 68 (13-522) 0.11
Gamma-glutamyl transpeptidase (IU/L) 65 (28-192) 56 (7-544) 0.48
Cholinesterase (IU/L) 249 (190-434) 380 (171-591) <0.01
Fasting blood sugar (mg/dL) 133 (84-172) 106 (77-221) 0.13
HOMA-IR 5.8 (1.2-9.8) 3.3 (0.3-42.6) 0.18
HbA1c (%) 6.6 (6.0-7.0) 5.9 (4.9-12.3) 0.01
Total cholesterol (mg/dL) 176 (153-264) 208 (70-336) 0.02
Triglyceride (mg/dL) 85 (64-140) 130 (32-801) 0.02
Platelet (x10*/uL) 11.0 (6.4-18.6) 22.0 (5.3-45.4) <0.01
Hyaluronic acid (ng/mL) 42 (17-263) 42 (9-1180) 0.96
Type IV collagen 7s (ng/mL) 5.6 (4.7-8.4) 4.4 (2.0-20.0) 0.03
Alpha-fetoprotein (ng/mL) 6.0 (3.7-20.3) 3.0 (0.7-13.2) <0.01
Pathology
Steatosis 0.01
1 7 (78) 90 (31)
2 2(22) 124 (43)
3 0(0) 78 (27)
Lobular inflammation 0.21
0 0(0) 13 (4)
1 2(22) 128 (44)
2 7 (78) 125 (43)
3 0(0) 26 (9)
Ballooning 0.76
0 1(11) 58 (20)
1 6 (67) 162 (56)
2 2(22) 72 (25)
NAFLD activity score 0.53
1 0(0) 9(3)
2 0(0) 24 (8)
3 3(33) 47 (16)
4 2(22) 47 (16)
5 4 (44) 83 (28)
6 0(0) 50 (17)
7 0(0) 27 (9)
8 0(0) 5(2)
Fibrosis <0.01
0 0(0) 57 (20)
1 0(0) 132 (45)
2 0(0) 35 (12)
3 4 (44) 56 (19)
4 5 (56) 12 (4)

Data are expressed as median (range) or n (%). HCC: Hepatocellular carcinoma; HOMA-IR: Homeostasis model assessment for insulin resistance; HbAlc:

Hemoglobin Alc; NAFLD: Non-alcoholic fatty liver disease.

test groups. We presume that ethnic differences may
account for differences in ethanol consumption effects
on steatosis, ballooning, and fibrosis.

In 2010, Ascha et a/® described that a mild
drinking habit was associated with an increased risk of
carcinogenesis in a NASH-associated cirrhosis cohort.
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Here, we focused on the impact of a mild drinking
habit on liver carcinogenesis originating from NAFLD.
All HCC-developing patients (n = 9) had advanced
fibrosis (F3-4). Among all NAFLD patients, multivariate
analysis revealed that fibrosis, diabetes mellitus, and
serum triglyceride were factors significantly related to
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Table 3 Factors related to hepatic carcinogenesis by multivariate survival analysis using Cox's regression model for all patients

P value Relative risk 95%Cl
Fibrosis <0.01 11.6 2.36-56.9
Diabetes mellitus <0.01 89.5 6.01-1331.2
Triglyceride 0.04 0.98 0.95-0.99
Drinking habit 0.07 443 0.88-22.4

Table 4 Comparison of clinicopathological features at the time of biopsy between hepatocellular carcinoma and non- hepatocellular

carcinoma groups in non-alcoholic fatty liver disease patients with advanced fibrosis (F3-4)

HCC group (7 = 9) Non-HCC group (7 = 68) P value
Age (yr) 65 (56-84) 64 (30-81) 0.32
Male 3(33) 14 (21) 0.39
Body mass index (kg/m?) 26.0 (18.3-28.7) 27.7 (20.1-41.0) 0.05
Drinking habit 6 (67) 21 (31) 0.03
Co-existing disease
Diabetes mellitus 8 (89) 32 (47) 0.02
Hypertension 9 (100) 38 (56) 0.01
Hyperlipidemia 3(33) 35 (52) 0.31
Laboratory data
Albumin (mg/dL) 4.0 (3.7-4.6) 4.3 (3.2-5.0) 0.07
Total bilirubin (mg/dL) 0.91 (0.44-1.61) 0.91 (0.48-2.15) 0.99
Aspartate aminotransferase (IU/L) 52 (32-95) 63 (20-200) 0.13
Alanine aminotransferase (IU/L) 53 (16-132) 71 (19-298) 0.09
Gamma-glutamyl transpeptidase (IU/L) 65 (28-192) 65 (25-205) 0.75
Cholinesterase (IU/L) 249 (190-434) 345 (171-467) 0.02
Fasting blood sugar (mg/dL) 133 (84-172) 110 (82-215) 0.30
HOMA-IR 5.8 (1.2-9.8) 4.3 (1.1-15.6) 0.54
HbA1lc (%) 6.6 (6.0-7.0) 6.1 (5.0-10.9) 0.14
Total cholesterol (mg/dL) 176 (153-264) 201 (131-294) 0.10
Triglyceride (mg/dL) 85 (64-140) 119 (42-351) 0.03
Platelet (x10*/uL) 11.0 (6.4-18.6) 16.6 (5.3-32.6) <0.01
Hyaluronic acid (ng/mL) 42 (17-263) 59 (11-1180) 0.45
Type IV collagen 7s (ng/mL) 5.6 (4.7-8.4) 6.8 (3.5-20.0) 0.61
Alpha-fetoprotein (ng/mL) 6.0 (3.7-20.3) 5.0 (1.1-11.3) 0.04
Pathology
Steatosis 0.07
1 7 (78) 26 (38)
2 2(22) 32 (47)
3 0(0) 10 (15)
Lobular inflammation 0.45
0 0(0) 1(2)
1 2(22) 17 (25)
2 7 (78) 37 (54)
3 0(0) 13 (19)
Ballooning 0.76
0 1(11) 12
1 6 (67) 34 (50)
2 2(22) 33 (49)
NAFLD activity score 0.25
1 0(0) 12
2 0(0) 12
3 3(33) 5(7)
4 2(22) 10 (15)
5 4 (44) 26 (38)
6 0(0) 16 (24)
7 0(0) 8(12)
8 0(0) 1(2)

Data are expressed as median (range) or n (%). HCC: Hepatocellular carcinoma; HOMA-IR: Homeostasis model assessment for insulin resistance; HbAlc:
Hemoglobin Alc; NAFLD: Non-alcoholic fatty liver disease.

HCC, while a mild drinking habit appeared to be only showed a mild drinking habit, alpha-fetoprotein, and
marginally related to carcinogenesis. On the other hand, diabetes mellitus to be factors significantly associated
in NAFLD cases with F3-4, multivariate survival analysis with HCC. Our results indicated that mild drinking may
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Figure 3 Cumulative incidence rate of hepatocellular carcinoma based on data at the time of liver biopsy. A: Age; B: Drinking habit; C: Diabetes mellitus; D:
Hypertension; E: Albumin; F: Cholinesterase; G: HbA1c, H: Total cholesterol; I: Triglyceride; J: Platelet; K: Type IV collagen 7S; L: Alpha-fetoprotein; M: Steatosis; N:
Fibrosis. The horizontal and vertical axes show days from liver biopsy and cumulative incidence rate of hepatocellular carcinoma, respectively. DM: Diabetes mellitus;
HT: Hypertension; Alb: Albumin; CHE: Cholinesterase; TC: Total cholesterol; TG: Triglyceride; PIt: Platelet; TAC7S: Type IV collagen 7S; AFP: Alpha-fetoprotein; F:

Fibrosis.

Table 5 Factors related to hepatic carcinogenesis by multivariate survival analysis using Cox's regression model for patients with

advanced fibrosis (F3-4)

P value Relative risk 95%Cl
Drinking habit 0.04 4.83 1.01-23.00
Alpha-fetoprotein 0.01 1.23 1.04-1.44
Diabetes mellitus 0.03 12.00 1.20-119.66

increase the risk of HCC in NAFLD patients with not only
cirrhosis (F4), but also advanced fibrosis.

The International Agency for Cancer Research
(WHO) has certified that alcohol intake is carcinoge-
nic for humans™!. Indeed, alcohol consumption has
been associated with increased risks of head and
neck, oral cavity, pharynx, larynx, esophagus, bowel,
breast, and liver cancers'®!. Ethanol is metabolized
into acetaldehyde by alcohol dehydrogenase and
cytochrome P450 2E1 (CYP2E1L) in the liver, which is
then oxidized to acetate by aldehyde dehydrogenase
(ALDH)™®. Although the underlying causes of cancers
related to ethanol consumption are not yet clear, various
factors have been proposed as key contributors of
hepatocarcinogenesis, including the direct genotoxicity
of ethanol and its metabolite acetaldehyde, malnutrition,
chronic inflammation, oxidative stress, interactions with
retinoids, methylation level alterations, immunological
surveillance, and angiogenesis’®”. Ethanol also reduces
the levels of glutathione S-transferase, a detoxifier of
oxidative stress, and increases the expression of CYP2E1,
a generator of oxidative stress®®3?, The net increases
in oxidative stress by long-term ethanol consumption
may lead to hepatocarcinogenesis in the presence of
steatosis, while it is undetermined which factor is most
affecting this oncogenic process”*?*, The impact of
ethanol per hepatocyte might be greater in cirrhotic
patients because of the decreases in the number and
function of hepatocytes. Actually, Vidal et al*” reported
that ALDH activity was significantly reduced in patients
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with advanced liver fibrosis compared with those having
mild fibrosis. Therefore, we presume that increased
acetaldehyde and resultant DNA damage may induce
pro-carcinogenic gene mutations and/or epigenetic
changes, even with mild drinking, in NAFLD patients
with advanced fibrosis.

Based on the results of the present study, mild
ethanol consumption should be abandoned for NAFLD
patients, especially those with advanced fibrosis, due
to the possible risk of liver tumorigenesis. The main
limitation of this study was its retrospective design;
there remains a need for future large-scale longitu-
dinal studies that evaluate the outcomes of NAFLD
patients with mild ethanol intake. Prospective studies
investigating the effect of ethanol cession in NAFLD
patients with a mild drinking habit are also required
to confirm the impact of mild drinking on the clinical
course of NAFLD.

In conclusion, in NAFLD patients, especially those
with advanced fibrosis, a mild drinking habit is a
risk factor for hepatocarcinogenesis that should be
discouraged.

ARTICLE HIGHLIGHTS

Research background
The prevalence rate of non-alcoholic fatty liver disease (NAFLD) has doubled
during the last 20 years.

Research motivation
The impact of mild drinking habit (less than 20 g/d of ethanol) on the clinical
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course of NAFLD has not been determined. We examined the influence of a
mild drinking habit on liver carcinogenesis from NAFLD.

Research objectives

A total of 301 patients who had been diagnosed as having NAFLD by liver
biopsy between 2003 and 2016 (median age: 56 years, 45% male, 56% with
non-alcoholic steatohepatitis, 26% with advanced fibrosis (F3-4) were divided
into the mild drinking group with ethanol consumption of less than 20 g/d (mild
drinking group, n = 93) and the non-drinking group (n = 208).

Research methods

Clinicopathological features at the time of liver biopsy and factors related to
hepatocellular carcinoma (HCC) occurrence were compared between the
groups.

Research results

We observed significant differences in male prevalence (P = 0.01), platelet
count (P = 0.04), and gamma-glutamyl transpeptidase (P = 0.02) between
the test groups. Over 6 years of observation, the HCC appearance rate
was significantly higher in the mild drinking group (6.5% vs 1.4%, P = 0.02).
Multivariate survival analysis using Cox’s regression model revealed that
hepatic advanced fibrosis (F3-4) (P < 0.01, risk ratio: 11.60), diabetes mellitus
(P < 0.01, risk ratio: 89.50), and serum triglyceride (P = 0.04, risk ratio: 0.98)
were factors significantly related to HCC in all NAFLD patients, while the effect
of a drinking habit was marginal (P = 0.07, risk ratio: 4.43). In patients with
advanced fibrosis (F3-4), however, a drinking habit (P = 0.04, risk ratio: 4.83),
alpha-fetoprotein (P = 0.01, risk ratio: 1.23), and diabetes mellitus (P = 0.03,
risk ratio: 12.00) were identified as significant contributors to HCC occurrence.

Research conclusions
A mild drinking habit appears to be a risk factor for hepatocarcinogenesis in
NAFLD patients, especially those with advanced fibrosis.

Research perspectives

Prospective studies investigating the effect of ethanol cession in NAFLD
patients with a mild drinking habit are also required to confirm the impact of mild
drinking on the clinical course of NAFLD.
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