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Abstract

AIM: To reveal the manner of hepatocellular carcinoma
(HCC) development in patients with nonalcoholic stea-
tohepatitis (NASH) focusing on multicentric occurrence
(MO) of HCC.
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METHODS: We compared clinicopathological charac-
teristics between patients with and without MO of HCC
arising from NASH background. The clinical features
were implicated with reference to the literature avail-
able.

RESULTS: MO of HCC was identified with histological
proof in 4 out of 12 patients with NASH-related HCC (2
males and 2 females). One patient had synchronous
MO; an advanced HCC, two well-differentiated HCCs
and a dysplastic nodule, followed by the development of
metachronous MO of HCC. The other three patients had
multiple advanced HCCs accompanied by a well-differen-
tiated HCC or a dysplastic nodule. Of these three patients,
one had synchronous MO, one had metachronous MO
and the other had both synchronous and metachronous
MO. There were no obvious differences between the pa-
tients with or without MO in terms of liver function tests,
tumor markers and anatomical extent of HCC. On the
other hand, all four patients with MO of HCC were older
than 70 years old and had the comorbidities of obesity,
type 2 diabetes mellitus (T2DM), hypertension and cirr-
hosis. Although these conditions were not limited to
MO of HCC, all the conditions were met in only one of
eight patients without MO of HCC. Thus, concurrence
of these conditions may be a predisposing situation to
synchronous MO of HCC. In particular, old age, T2DM
and cirrhosis were suggested to be prerequisite for MO
because these factors were depicted in common among
two other cases with MO of HCC under NASH in the
literature.

CONCLUSION: The putative predisposing factors and
necessary preconditions for synchronous MO of HCC in
NASH were suggested in this study. Further investiga-
tions are required to clarify the accurate prevalence and
predictors of MO to establish better strategies for treat-
ment and prevention leading to the prognostic improve-
ment in NASH.
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INTRODUCTION

With the increasing prevalence of obesity and type 2 dia-
betes mellitus (T2DM), nonalcoholic fatty liver disease
(NAFLD) has become pandemic, particularly in deve-
loped countries, causing public health problems. Within
the broad spectrum of the pathophysiology of NAFLD,
nonalcoholic steatohepatitis (NASH) is the most serious
form because of its propensity to progress toward a fa-
tal event. Although NASH was previously thought to
be often indolent'™, the following analyses revealed that
NASH leads to fibrosis of the liver, cirrhosis and even-
tually hepatocellular carcinoma (HCC) in a substantial
number of patientsml. HCC is currently regarded as a
late complication of NASH according to a number of
recent reportspﬂ. In addition, it was recently shown that
the development of HCC is associated with mortality
in cirrhotic NASH in a prospective study in Japanese co-
hort”, Thus, it is very important to elucidate the natural
course of NASH in terms of the development of HCC
for better management.

Multicentric occurrence (MO) and intrahepatic metas-
tasis (IM) are characteristic in the development of HCC
with chronic liver diseases that are caused by hepatitis B
virus (HBV) or hepatitis C virus (HCV)* . It is very im-
portant to distinguish MO from IM so that appropriate
treatment options may be selected in a variety of clinical
settings. Unfortunately, there have been few studies that
focus on the characterization of MO in NASH-related
HCC despite the increasing number of case reports on
HCC based on NASH.

In this report, characteristic features of NASH cases
that developed HCC with MO are discussed.

MATERIALS AND METHODS

Patients
From July 2002 to March 2010, we diagnosed and treated

(49

Gz
Raishideng®

WJH | www.wjgnet.com

16

40 adult patients with NASH at the Division of Gastro-
enterology and Hepatology, Niigata University Medical
and Dental Hospital. Of these, HCC was observed in 12
cases including 4 with MO of HCC. The proportion of
HCC patients is high in our series with NASH because
our hospital is a tertiary referral center and most of the
NASH patients who are referred to us are complicated
cases.

Definitions

NASH was defined to satisfy all of the following require-
ments: (1) an absence of clinically significant alcohol
intake (less than 20 g/d of ethanol consumption); (2) his-
tological features showing steatosis with various combina-
tions of ballooning liver cells, inflammatory infiltrate of
neutrophils, pericellular fibrosis and Mallory bodies; and
(3) no other liver diseases. All non-tumorous specimens
were histologically scored according to the classification
by Brunt ¢ a/'".

MO of HCC was pathologically determined according
to the classification of the Liver Cancer Study Group of
]apan“s] as follows: 2 or more separate lesions including an
eatly HCC with a dysplastic nodule or no substantial de-
struction of the preexisting hepatic framework, or moder-
ately and/or pootly differentiated HCCs with a margin of
well-differentiated HCC. When histological specimens of
HCC could not be obtained, MO was identified by pat-
tiCL}Iar findings that cortespond to MO on imaging stud-
ies"*".

Advanced HCCs were defined when they had a vascu-
lar pattern that was consistent with contrast enhancement
in the arterial phase followed by rapid washout in the
portal and/or equilibrium phases on dynamic computed
tomography (CT) and/or dynamic magnetic resonance
(MR) imaging, A nodule was also diagnosed with an ad-
vanced HCC when the lesion was depicted as a defect on
CT during arterial portography (CTAP) and as a hyperat-
tenuated lesion in the first phase of double-phase CT
during hepatic arteriography (CTHA) followed by corona-
like enhancement in the second phaselm’m. A nodule-in-
nodule appearance on dynamic CT, dynamic MR imaging
or CTHA was regarded as a specific finding that indicated
the emergence of a dedifferentiated component (moder-
ately or pootly differentiated HCC) within a well-differen-
tiated HCC, even without histological proof. Otherwise,
well-differentiated HCCs or dysplastic nodules were diag-
nosed based on histological examinations.

The clinical stage of HCC was stratified according to
the TNM classification of the Liver Cancer Study Group
of Japan"".

Obesity was defined as body mass index (BMI) = 25
kg/m” according to the criteria proposed by the Japan
Society for the Study of Obesitym]. The definition was
based on the fact that obesity-related diseases increase
with BMI = 25 kg/m” in the Japanese population. T2DM
was diagnosed according to the criteria advocated by the
Japan Diabetes Society as follows: fasting plasma glucose
= 126 mg/dL, random plasma glucose = 200 mg/dL
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HCC with MO HCC without MO
Case 1 2 3 4 5 [ 7 8 9 10 11 12
Age at Dx of NASH 73 81 78 71 68 75 71 80 75 78 81 66
Gender F M M F M F M F F M M M
History of BTF - - - - - - - + - - - -
BMI (kg/m’) 31.0 263 255 320 268 23.0 270 321 340 231 245 252
T2DM + + + + = + + = + = = -
Hypertension + + + + - - - + + - + +
Dyslipidemia - - - + - + + + - + + -
Varices - - - - + - + - + - - -
Ascites - - - - - - - - - - - -
AST (IU/L) 91 67 43 83 34 43 36 34 43 25 83 78
ALT (IU/L) 46 48 49 21 17 32 22 85 40 20 37 75
y-GTP (IU/L) 122 129 418 72 30 222 46 67 73 104 360 279
Total bilirubin (mg/dL) 1.0 0.7 0.8 11 14 11 13 0.6 12 0.6 0.6 0.8
Albumin (g/dL) 3.8 3.7 34 2.9 33 4.0 2.9 4.1 3.7 3.8 3.4 4.2
Prothrombin time (%) 55 72 97 62 69  NA® 59 69 86 75 84  NA®
Platelet (x 10*/uL) 21.1 123 104 11.2 45 145 6.4 316 11.7 121 26.4 11.4
Child-Pugh score A A A B B - B A A A A B
HBsAg - - - - - - - - - - - -
Anti-HBc + = = + = = = = + + = +
Anti-HCV - - - - - - - - - - - -
Histological features (Classification by Brunt)
Grade 2 2 2 2 1 2 2 1 1 1 2 2
Stage 4 4 4 4 4 4 4 4 4 1 2 4
Type of cirrhosis Mixed Mixed Macro Mixed Micro Mixed Mixed Mixed Mixed - Macro
AFP (ng/mL) 11 26 15 25 7 9 3 8757 12 2963 900100 8
DCP (mAU/mL) 18 24 20 116 24 NA® 14 35 907 131 10700 NA®
Maximum size of HCC (mm) 35 50 40 28 22 17 50 26 40 40 110 70
Number of HCC Mul Mul Mul Mul Mul  Sol Mul Sol Mul  Mul Mul Sol
TNM stage I I I il VA I I il iif IVB I il
Initial treatment Ope TACE Ope TACE TAI RFA TACE TACE Ope Chemo Ope TAI

+RFA + RFA +Ope +RFA +Ope
Outcome Alive Dead Dead Alive Alive Alive Alive Alive Dead Dead  Alive  Alive
Cause of death - LR NLR - - - - - LR LR - -
Follow-up period after Dx of HCC (days) 2599 1706 288 1140 280 1011 687 2198 1525 489 162 330

HCC: hepatocellular carcinoma; MO: multicentric occurrence; Dx: diagnosis; BTF: blood transfusion; BMI: body mass index; M: Male; F: Female; T2DM:
type 2 diabetes mellitus; AST: aspartate aminotransferase; ALT: alanine aminotransferase; y-GTP: y-glutamyltranspeptidase; NA: not available; AFP:

alpha-fetoprotein; DCP: des-y-carboxy-prothrombin; Mixed: mixed nodular cirrhosis; Macro: macronodular cirrhosis; Micro: micronodular cirrhosis; Mul:

multiple; Sol: solitary; TACE: transcatheter arterial chemoembolization; TAI transcatheter arterial infusion chemotherapy; RFA: radiofrequency ablation;

Ope: operation; LR: liver-related death; NLR: non-liver-related death; *An oral administration of warfarin prevented the evaluation.

or hemoglobin Aic =2 6.5% on two separate occasions.
The diagnosis of hypertension was made if the patient
was on antthypertensive medication or had blood pres-
sure = 140/90 mmHg on at least two separate occasions.
Dyslipidemia was defined as total cholesterol level = 220
mg/dL and/or fasting triglyceride level = 150 mg/dL on
at least two separate occasions or continuously receiving
lipid-lowering agents.

Laboratory examinations

The following laboratory tests were recorded at diagnosis
of HCC in all patients: aspartate aminotransferase (AST),
alanine aminotransferase (ALT), y-glutamyltranspeptidase
(y-GTP), total bilirubin, albumin, prothrombin time, plate-
let count, Child-Pugh score, hepatitis B surface antigen
(HBsAg), hepatitis B core antibody (anti-HBc), HCV
antibody (anti-HCV), alpha-fetoprotein (AFP) and des-y-
carboxy-prothrombin (DCP).
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RESULTS

The clinical and laboratory data from 12 patients with
NASH-related HCC are shown in Table 1. Of these, MO
of HCC was observed in cases 1 to 4. Regarding common
characteristics, all 4 patients with MO were over 70 years
old, obese and had T2DM, hypertension and cirrhosis.
Although these conditions were not limited to MO of
HCC, all the conditions were met in only one (case 9)
of eight patients without MO of HCC. There were no
obvious differences between the patients with or without
MO in terms of liver function tests, tumor matkers and
stages of tumor development. Although a few patients
had positive anti-HBc, the titer of the antibody was low
and no attribution of HBV infection to background liver
disease was histologically ascertained.

The clinical courses of the 4 patients with MO of
HCC are detailed below.
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Case 1

A 73 year old female had been diagnosed with hyperten-
sion at age 40 and T2DM at age 70. After the diagnoses,
she was treated with an angiotensin II receptor blocker
and an oral anti-hyperglycemic agent at our affiliated
hospital. A liver tumor measuring 35 mm in diameter in
segment 6 was found with a nodule-in-nodule appear-
ance on a sutveillance dynamic CT in January 2003. The
finding was consistently shown on dynamic MR imag-
ing, CTAP and CTHA. Near the tumor, another nodule
8 mm in diameter was depicted as a hyperechoic nodule
on ultrasonography (US) and as a perfusion defect on
CTAP without early enhancement on CTHA. A well-
differentiated HCC or a dysplastic nodule was suspected.
The patient was referred to our hospital and underwent
surgical resection of segment 6. During the operation,
multiple hyperechoic nodules measuring less than 10 mm
in diameter in addition to the main tumor were detected
in segment 6 and segment 8 by intraoperative US which
led to an additional resection of segment 8. The largest
tumor in segment 6 was histologically diagnosed with a
moderately differentiated HCC (Figure 1A). In addition,
two well-differentiated HCCs and one dysplastic nodule
were observed among the other small nodules (Figure 1B,
C and D). All of these tumors were considered to occur
in a multicentric manner.

In October 2008, recurrence of HCC was found in
segment 8 on dynamic CT with early enhancement and
the patient underwent transcatheter arterial chemoem-
bolization. In March 2009, one and two nodules were
detected in segments 8 and 3, respectively, as hypovascular
tumors measuring less than 15 mm in diameter on dyna
mic MR imaging that were suspicious for well-differen-
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Figure 1 Histological exami-
nation of resected specimen
in Case 1 showing four liver
tumors of multicentric ori-
gin (HE stain, x 200). A:
A moderately differentiated
hepatocellular carcinoma
(HCC); B: A well-differentiated
HCC; C: A well-differentiated
HCC; D: A dysplastic nodule.

tiated HCCs or dysplastic nodules. The tumors subse-
quently increased in diameter and were compatible with
well-differentiated HCCs on imaging studies which sug-
gested metachronous MO. The patient was treated with
percutaneous ablation therapy and has had no recurrence
of HCC after the therapy.

Case 2

An 81 year old male had been diagnosed with hyperten-
sion at age 40 and T2DM at age 75. After the diagnoses,
he was treated with a calcium channel blocker and an
oral anti-hyperglycemic agent. When he was admitted
to the Division of Dermatology at our hospital for the
treatment of psoriasis vulgaris, dynamic CT and MR ima-
ging depicted multiple tumors in the bilateral lobes of
the liver. The classical pattern of contrast enhancement
that indicated advanced HCCs was observed in those
tumors with the exception of a nodule measuring 10
mm in diameter in segment 3. This distinct nodule was
recognized as hypoattenuation in the arterial and equili-
brium phases on dynamic CT. Dynamic MR imaging
demonstrated hypointensity only in the equilibrium phase
but isointensity in the arterial phase and other sequences.
The nodule was also shown as isoattenuation on CTAP
and CTHA. We regarded this nodule as an equivocal
lesion and decided to follow it closely. The combination
therapy with transcatheter arterial infusion chemotherapy
and percutaneous radiofrequency ablation was repeated
four times for the advanced HCCs. Approximately 1
year later, the follow-up study with dynamic MR imaging
showed an altered appearance of the nodule in segment 3;
it was hypointense in the arterial and equilibrium phases
and on T1- and T2-weighed images (W1s) and was slightly
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enlarged, 18 mm in diameter. This nodule was finally
diagnosed with a well-differentiated HCC by tumor bio-
psy and the surrounding nontumorous parenchyma was
histologically defined as cirrhosis derived from NASH.
Thus, the development of this well-differentiated HCC
was considered MO and the tumor was treated with lo-
cal ablation therapy. Afterward, multiple HCCs recurred
via intrahepatic metastases and transcatheter arterial che-
moembolization therapies were repeated. Unfortunately,
the patient died of hepatic failure with marked extension
of HCCs at age 86.

Case 3

A 78 year old male was referred to our hospital for further
workup and treatment of liver tumors detected on CT.
Abnormal liver function tests had been found for 8 years.
The patient had a 2 year history of treatment for hyper-
tension and T2DM with oral drugs. Two tumors, 40 mm
in diameter in the posterior segment and 20 mm in dia-
meter in segment 8, respectively, were discovered on US,
performed as part of the regular screening. Other imag-
ing studies, including dynamic CT, MR imaging, CTAP
and CTHA, indicated advanced HCCs. Other than those
tumors, a nodule measuring 8 mm in diameter with diffe-
rent characteristics was detected in segment 5. The nodule
was slightly hypointense in the arterial and equilibrium
phases and isointense on T1- and T2-WIs of dynamic
MR imaging; It was exhibited as isoattenuation on CTAP
and hypoattenuation in both phases of CTHA. On the
basis of these results, the tumor was suspicious for a well-
differentiated HCC or a dysplastic nodule. The patient
underwent surgical resection of the right hepatic lobe.
The histological examination revealed cirrhosis of a nontu-
morous liver caused by NASH. The advanced tumors in
the posterior segment and segment 8 were diagnosed with
moderately differentiated HCCs and the distinct nodule
in segment 5 was confirmed as a well-differentiated HCC
which implied MO. After the surgery, the patient suffered
from pneumonia, renal insufficiency and subsequent hepa-
tic failure and he finally died of multiple organ failure
approximately 2 mo later.

Case 4

A 71 year old female had received medical treatment for
hypertension, dyslipidemia and T2DM at a clinic 7 years
ptior to presentation. At age 66, abnormal liver function
tests were revealed on a routine examination and the pa-
tient was diagnosed with cryptogenic cirrhosis by liver
biopsy at another hospital. Multiple liver tumors were de-
tected on periodic US and the patient was referred to our
hospital for further management. The definitive diagnosis
of NASH was made as the cause of cirrhosis by a pathol-
ogist at our hospital with reevaluation of the previously
obtained liver specimen. Two tumors in segment 8 and
one tumor in segment 3, both less than 30 mm in diam-
eter, were demonstrated as advanced HCCs on dynamic
CT, MR imaging and CTHA. CTAP was not informative
because of insufficient portal perfusion due to hepatofu-
gal portal flow through a gastrorenal shunt. Meanwhile,
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a nodule in segment 1 with a diameter of 28 mm was
shown as a nodule-in-nodule appearance on dynamic MR
imaging, Therefore, this tumor was considered multicen-
tric in origin. The patient was treated with transcatheter
artetial chemoembolization and/or percutaneous ablation
therapy. Furthermore, 18 mo after the treatment, another
well-differentiated histologically confirmed HCC emerged
in segment 7 and was treated with RFA. Thereafter, the
patient remains alive without recurrence of HCC.

DISCUSSION

HCC occurs frequently through multicentric carcinoge-
nesis in chronic liver diseases caused by HBV or HCV
infection. In the present study, we found the prevalent
occurrence of HCC with multicentric manner in patients
with NASH as well. According to the previous studies
based on pathological examinations, frequencies of syn-
chronous MO in patients with HBV- or HCV-related
HCC were 3.7%-16.5% and 11.9%-34.1%, respective-
ly[mm. As for metachronous MO, it was reported that the
1 yeat, 3 year and 5 year MO rates were also as high as 5.3%,
28.9% and 50.8%, respectively, in HCC patients, most
of whom were associated with HCV infection”. HCV
infection that causes persistent active inflammation in the
liver is believed to be one of the most important factors
for MO of HCC™". Contrary to the abundant clinical
data on MO in HBV- and HCV-related HCC, there is no
epidemiological study addressing MO in NASH-related
HCC. However, informative observations were reported
by Oikawa e al'”. They evaluated the liver specimens
surgically obtained from 94 cases with nonB-nonC HCC
and detected synchronous MO of HCC in 12 cases
(12.8%). They speculated that these cases might have
occult HBV infection or other undefined hepatitis virus
infection. Although the etiology of the underlying chronic
liver disease in this group could not be further estimated
because of the lack of clinical profiles and histological
findings of noncancerous liver tissues, it is not difficult to
suppose a causal attribution to NASH in some cases. In
addition, Tokushige e# a/*" revealed a high recurrence rate
of HCC with NASH after two years or more of curative
treatment. Those recurrent tumors in the later follow-up
years were found in 9 of 16 patients (56.3%) and some of
them were presumed to be of multicentric origin. There-
fore, even in our cases without synchronous MO of HCC,
it is possible that HCC may develop metachronously in
the future. MO may be a frequent manner of HCC deve-
lopment in NASH as well and it is crucial to clarify the
exact prevalence of MO with further studies.

Clinical features of patients with MO of HCC re-
lated to NASH are also quite obscure. There are only
two case reports that have documented MO of HCC in
NASH with histological proof. Zen et al” reported a 72
year old female with HCC arising multicentrically from
cirthotic NASH. The patient was diagnosed with T2DM.
Three tumors developed synchronously and metachro-
nously and were histologically defined as a moderately
differentiated HCC, a well-differentiated HCC and a
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Table 2 Clinical characteristics of patients with nonalcoholic steatohepatitis-related hepatocellular carcinoma with multicentric

occurrence in previous and present reports

Author Cases  Age older than 70 yr Gender Metabolic diseases Histological features
M F OB DM DL HT LC Non-LC
Zen et al" 1 1 0 1 0 1 0 0 1 0
Sasaki et al”! 1 1 0 1 1 1 0 0 1 0
Present authors 4 4 2 2 4 4 1 4 4 0
Total 6 6 2 4 5 6 1 4 6 0
(%) = (100) (33.3) (66.7) (83.3) (100) (16.7) (66.7) (100) (0)

M: male; F: female; OB: obesity; DM: type 2 diabetes mellitus; DL: dyslipidemia; HT: hypertension; LC: liver cirrhosis; Non-LC: non-liver cirrhosis. All
values represent number of cases.

Table 3 Clinical characteristics of patients with solitary hepatocellular carcinoma related to nonalcoholic steatohepatitis in previous

and present reports

Author Cases Age older than 70 yr Gender Metabolic diseases Histological features
M F OB DM DL HT LC Non-LC

Cotrim et al™ 1 0 1 0 1 1 0 0 1 0
Orikasa et al™ 1 0 0 1 0 1 0 0 1 0
Shimada et al"® 4 1 2 2 3 2 1 2 4 0
Mori et al® 1 1 1 0 1 1 0 0 1 0
Bullock et ™! 2 1 2 0 2 2 0 2 0 2
Cuadrado et al® 2 1 2 0 2 2 0 0 1 1
Sato et al™ 1 0 1 0 1 0 1 0 0 1
Ichikawa et al™ 2 0 1 1 1 0 1 1 0 2
Ikeda et ™ 1 0 1 0 1 1 0 1 1 0
Hai et al™ 2 1 2 0 2 2 0 1 1 1
Hashizume et al™ 7 5 4 3 5 5 6 5 5 2
Maeda et al™ 3 0 2 1 NA NA NA NA 3 0
Kawada et al™ 6 4 3 3 2 3 1 4 0 6
Malik et al™! 8 2 6 2 5 6 NA 5 8 0
Chagas et al™ 4 3 2 2 4 3 1 NA 4 0
Takuma et al® 8 5 4 4 4 6 3 6 3 5
Present authors 3 2 1 2 2 1 2 2 3 0
Total 56 26 35 21 36 36 16 29 36 20
(%) = (46.4) (62.5) (37.5) (67.9) (67.9) (35.6) (59.2) (64.3) (35.7)

M: male; F: female; OB: obesity; DM: type 2 diabetes mellitus; DL: dyslipidemia; HT: hypertension; NA: not available; LC: liver cirrhosis; Non-LC: non-liver
cirrhosis. All values represent number of cases.

dysplastic nodule, respectively. Sasaki ez al” described a spectively. Thus, it is appropriate to consider that those
73 year old female with MO of HCC based on cirrhotic conditions (old age, T2DM and cirrhosis) are necessary
NASH. The patient was complicated by T2DM and obe- preconditions of synchronous MO.

sity. Two liver tumors were detected metachronously and The role of each factor in the pathogenesis of MO
both were diagnosed with well-differentiated HCCs. of HCC is not understood. Old age and cirrhosis have

In the present report, the clinical profiles of old age, been shown to be the strongest risk factors for the de-
obesity, T2DM, hypertension and cirthosis are identified velopment of HCC in NASH with a prospective cohort
as common characteristics of the 4 patients with MO studym. Obesity has been confirmed as an independent

of HCC (Table 1); these may be predisposing factors to risk factor for the development of HCC in several stud-
MO of HCC. Moreover, of these characteristics, old age, ies™ . as has T2DM" . With regard to the association
T2DM and cirrhosis are recognized as common condi- of T2DM, it was postulated that chronic hyperinsulinemia
tions among the 2 patients with MO of HCC in previous and insulin-like growth factor 1 might be involved in cat-
reports (Table 2). Although these conditions are also ob- cinogenesis[46]. Although MO of HCC may be attributable

served in some patients with solitary HCC which is unac- to independent factors, a concurrence of the factors of
companied by MO as described in the present report and old age, metabolic abnormalities and cirrhosis perhaps
previous literature (Table 3)* ", they do not always satisfy significantly raises the malignant potential in the liver and
these conditions. A literature search shows that the pro- probability of subsequent synchronous and multifocal

portion of patients with age older than 70 years, T2DM development of HCCs. The exact mechanism of MO of
and cirrhosis with solitary HCC is 46.4% (26 of 56 cases), HCC under those conditions needs to be elucidated.
67.9% (36 of 53 cases) and 64.3% (36 of 56 cases), re- It is unclear whether the same conditions can be
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adapted to cases with metachronous MO because it may
not be long enough to observe metachronous MO of
HCC in the present study. Even in patients without MO
of HCC at diagnosis, HCC of multicentric origin might
occur metachronously after longer periods of follow up.
Moreover, the number of subjects is too small to draw a
clear conclusion. These are limitations of this study and
warrant further exploration with a larger scale and longer
duration.

Discrimination of MO from IM is critical for select-
ing an appropriate method of treatment for HCC caused
by HCV infection. The prognosis of HCV-related HCC
patients with MO is thought to be better than that with
IM because of the low rate of recurrence by IM in the
MO group"”. Therefore, it is reasonable to adopt locore-
gional therapy such as surgical removal or radiofrequency
ablation which is more effective than transcatheter arterial
chemoembolization or systemic chemotherapy, even in
cases with multiple HCCs when they are considered of
multicentric origin. However, whether the same strategy
can be adapted to NASH-related HCC remains unclear
because outcomes of HCC with or without MO in NA-
SH have not been clarified. To establish an adequate strate-
gy against HCC with NASH, their outcomes should be
analyzed with stratification on the basis of not only tumor
staging, hepatic reserve and kinds of treatment but also
the manner of HCC development.

Furthermore, it is important to prevent MO of HCC.
In patients with HCV-related HCC, eradication of HCV
by interferon therapy after curative treatment for HCC
provided promising effects on the prevention of HCC
recurrence in several reports’” ™. Adjuvant therapy using
interferon reduced late recurrence of HCC after two or
more years of curative treatment. This fact may be attrib-
utable to the suppression of multicentric carcinogenesis
through the inhibition of chronic inflammation. Even in
NASH, it would be possible that anti-inflammation or
anti-fibrosis therapy for the liver leads to the prevention
of HCC development with multicentric manner. Based on
this, it may be worth attempting to intensely treat underly-
ing liver disease as well as HCC to produce consequent
improvement in the prognosis of NASH.

In summary, synchronous and/or metachronous MO
was recognized in 4 of 12 patients with NASH-related
HCC. MO may be frequently provoked in NASH-related
HCC as well as in chronic liver diseases caused by HBV
or HCV infection. The clinical status of age older than
70 years, obesity, T2DM, hypertension and cirrhosis was
identified as common characteristics of the patients with
MO of HCC and they might be predisposing factors to
at least synchronous MO. Of these characteristics, old
age, T2DM and cirrhosis are also common features of
the other 2 patients from the previous case reports so
these confined conditions may be necessary precondi-
tions for synchronous MO. Adequate methods of treat-
ment and prevention for MO of HCC are necessary and
may lead to a consequent improvement in the prognosis

of NASH.
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COMMENTS

Background

Hepatocellular carcinoma (HCC) is an often fatal event of nonalcoholic steato-
hepatitis (NASH). Although multicentric occurrence (MO) is frequently observed
characteristics in the development of HCC caused by HBV or HCV infection, the
manner of HCC development in NASH remains unclear.

Research frontiers

Although many clinicopathological and epidemiological studies on NASH have
been conducted to define the incidence of HCC and the predisposing factors to
HCC, there has been no study that focuses on MO of HCC with NASH.

Innovations and breakthroughs

The authors demonstrated that MO of HCC was found in 4 of 12 patients with
NASH-related HCC. The common characteristics among the patients with MO
of HCC were old age, obesity, type 2 diabetes mellitus (T2DM), hypertension
and cirrhosis, suggesting putative predisposing factors to synchronous MO of
HCC with NASH. Of these characteristics, old age, T2DM and cirrhosis are also
common features of the other 2 patients from previous case reports so these
confined conditions may be necessary preconditions for synchronous MO.

Applications
Understanding the manner of HCC development in NASH may be helpful for
developing an adequate treatment strategy for HCC.

Terminology

MO of HCC means development of multiple HCCs with independent origins.
When multiple HCCs include an early HCC with a dysplastic nodule or a
moderately and/or poorly differentiated HCC with a margin of well-differentiated
HCC, they are referred to as multicentric in origin.

Peer review

The present manuscript reports four cases of NASH patients that developed
HCC with multicentric occurrence. The results showed are potentially interesting,
and the conclusions are, in general, adequately supported by the experimental
findings. All these considerations plus the interest of the data reported make the
paper to be considered worth publishing.
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