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31 Az DL ORE

#E (%) 5B 28
HBV 823 (8.7T%) 572 (9. 7T%) 251 (7. 0%)
HBV+AL 171 (1.8%) 122 (2.1%) 49 (1. 4%)
HCV 4099 (43.3%) 2143 (36.6%) 1956 (54.1%)
HCV+AL 358 (3.8%) 321 (5.5%) 37 (1.0W
HBVHHCV 97 (1.0%) 63 (1.1%) 34 (0.9%)
HBVHICV+AL 7 (0.1%) 5 (0. 1%) 2 (0.1%
AL 2327 (24.6%) 2011 (34.3%) 316 (8.7%)
FDih 1551 (16.3%) 591 (10.1%) 960 (26.5%)
F DAL 38 (0.4% 28 (0.5%) 10 (0.3%)
=ris 9471 5856 3615
57—

2901 (30. 6%) 2487 (42. 4%) 414 (11.5%)

HBV : BAUFFZ, HCV : CHAUFFSS, AL: 7L a—/upE

#F2 : TAa—EITEERE TR 5 BAAI0UER &l

Total Male Female
1 HEdEE (g/day) 108.5 109.3 101.1
BiEydEsN 37 37.8 30.0
HEEE ko 1470 1520 1050
iy (y/0) 63.1 63.9 56.4

23 1 TN AITEERE I SRR & SRR OF EIC L S0EE L FE

M ) DM (+)
HCC (&) HCC (%) HCC () HCC ()
1 HEGEE (g/day) 113.0  115.1 107.3 97.2 99.1 94.7
TEGEDE ) 36.3 34.2 42,0 39.5 37.6 42.0
HESEE (ko) 1519 1456 1693 1411 1376 1458
EE (y/0) 62.1 59.6  69.0 65.6 63.6 68.3
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AL 13.7% AL 24.6%
Viral+AL 6.2% Viral+AL 6.0%
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TANAEFROBERTFLLCIE, vIVAE
%2 genotype &\ o2 A VABOEFICME, A
ELHELREDEEZENE R, SNEREREV o7
EEBRIIERTAEEHORFLEET 5. I
FiiFiLEE EFRRIZLAEFH I ROKERE
HTHBH, HECHERFLESL Twa, fEE,
HE SRR B E I IEIMERICHY, bAEEOT VI~
MEEEVRALLTEVKEIZHS, FL TR
RPHERIR, BESKIEL FNEASITEEOKE
HFTHLIEND, FFETANABREREZIZBW
CHEGE, BERFET T AECERSEE L, 4
SRETREZS, BTHERE#E (hepatocellular carcinoma:
HCC) ~DERBDOEBIENEL 5.

AIETIE, EFEEHEREPOELIEERMOY
ANVAERFHEOBERTFLLT, B, HERIR,
BEIEEDOFE DOV T 5.

T e FFEERR(E OV RUVERFIEE, CRIFFRD AL ADERICEFICEI.

o iU PIERR. BRIEVAF, FERLYr Y AUVEREZIERL, CRFRDIVRICE
DRt FBBEREOHBEZERTED.
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WETHIEDS, CHRPF47 1V A (hepatitis C
virus : HCV) IZ XA EZE B 2R L/E A RIZ
2N, BERHFEEEMLET TH S5 sterol regula-
tory element binding protein—-lc (SREBP-1c)
D FE T B854 < microsomal triglyceride transfer
protein MTP) iHFHE TICLABELE)RED
(very low-density lipoprotein : VLDL) 73~ i #J
HIAZFDOREFEL L ORIBEN T,

HCV 7/ AP EEE T WA &I
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IFN RIHEE T ’r

=1 Frigitt, FFEE

1 BEH - T8FRI% - BRIENEICK BRI, REDERER

THHEEZLN TS, FD7:%, B LA VA
WARE BN FNZENTEY, C BB MR Je L AR -
WEIRFOAL, HCV E-#EZEEL TVAMVAE
IS E AR D 5. S512, BB - HERIR
(&, AV A AR B LA ADEREA LT
FREGVERT R OTREERAED, FFRMEL O EIT A IR
T AU R D 5.

CHEIBMEIFA£ICBWTIZMmE ALT 18, BML,
FFAHCV a7 EHENEH{LoRBELHEET 5
ZEND, HBEENEELT, EoERLEM
BIZEB ALT EOETIC Lo TR LZEIHIL,
FEEDEBEZIIFT A HFEING. F/2,
Ay FUHEREDRESREEEISHCV 7/ 4
BHEHAIHT 5 EVMESIN T A

HCV B DRI A v A R, R
HEFELEGTAIEIFHSN T A CEIEME
FREBETRAVA)AEREOEHFEELSL
#50~80%ITFEFET 5. ITHELEBZOERRE
R, CHIFATIRBEFFADIEELHD
(HCV:308%, HBV:118%), HCV B2 L5

AV A AARIUERE G L TR BT EAVRIESNLT
Wh A YA VERPLEDOIRE TH 5 HOMA-IR
(homeostasis model assessment-insulin resis-
tance) [T AR LETREOTFME L2, 1
YA ARBUEE C EAF ROBAE L ESE 5.
L7zh3o T, RMPIE LA > 2) VT
Wi AR FIE, CEFRICBT AHMLERD
fabEEFE25. ZHIETHBRATY 7 IR ERE
DEZE, tumor necrosis factor (TNF)-a & D
FAMNIARVT T2, TTARI T F2EDT
TARNAVEELRLTIZZOZEEDOE, 1F
HREOEAE BN TIR{LRA > 2K
PLEMF (RIS, ZOBOMIEEERHHEL
PERTLEEZLNS (B )Y,

7o, AR VEGUER R EIE, 1¥5—T 20
Y(AFN)BEOHEMRTEELY, 7TF 4R
FI= a7 7=V OEEAIIHE) TNF-a EE
R A0, RIFFFEZME) CBBIERFE
IZBWTIFN GEFEEIMEITR SN A EREL T
b, FAMIA LT TARIA L DFEFAEBEBLT
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FILa—I FILT—Ib +HCV HCV

3 90 ~ 100% ‘ J

EE BT }
,; 10 ~ 20% ‘ ‘ 50 ~ 70%

| mEm A (i) 10 |
4 20~ 30% L 40 ~ 60% ; 15~ 20%

[ 10~30% B / B 20 |
| mrz73e | ez ioe s | mrmiowm

[ 20~40% R 304 i

2 FILO—-IVEEE, CEFR, BSUICZOEHICIZIBERER M3 £

J1ERD)

FONTG Y A TEEREE RS TV,
FEim RO, FRELPREEDIAS
EOLMILICRTFTHLIENRESIN TN,
FD7z0, IR ORI FEE oIHIC
LoD B RN HY, BB AERENE
Fha.

‘74)1/% ﬁﬂ?j@o)%ah\

HCV B%e, BREIEEEOICI SR Er&/-3
75, B 21RL72E91C, HCV o BSZEBEBEL T
1& 50~70% AN IBTERF RIZRATL, # 20 EOZEE
T 15~20%AS TR ZE D IREEICR 795 Y. HCC
AT AIEBEIISRRGEED 19 BREETHA.
—F, BEFKEEDHIH 10~20% T VI~
EFRIIBITT 5. EEOFEEZE/-8 I
bR, FHAEHERED DIFEEIZE LB Eb
20~30%H 7 VA= VIERFEEIZES, HCC I
BITTHEBEEIZLIHL0 g(E— 2 KEE) U,
TOBEICHN, BRGEELTERETH L.
LaL, HCV BRgE P RERIEE R 5L, 40~
60%ASHFEZIZ 2, HCC DO BITEBEIX
126 f5L720, MAREMIfERESETIEN DD 5.
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HCV BB & OMEERITERIL, B
B3NS 5 (K 3)Y.

TNI—=VEREE (FFRIANVA+TIVa— )
W73 —%E&T) OEERAEH 2001~2002
FI TN, T —VEFEZEIC BT
BOBIB)ICBWTHFREIANVADPESLTEDY,
KIBFRIZBIT 5 HCC TidH 80% DERFITHI
ANAT == TH AL EN LD o72 Y.
HCV BEENRKEFEL 2HEOE LT
HCV OUANAEIEIEEEEHIZEML, FF2E
1270 g(1 HYPFHAERE T 05 &) DLk
BB TORTEELRENHL (B 4)Y. L
2L, HCV DI A VAR 4 W BOE BT/ I3 Hr
B LY, FRIKT 54, BEEIEIZTFERL
RA VRV ETEER TR T A AL TED,
R, MERREFERICINLORF THCV w1
ABEOWNEE-TEEZLNDLDS, SHIZHMBLM
REDET GG T AT RS 5.

AR, T — VIEEFEEIC B BT LT A L
AR, FAICETLTETW A 2007~
2008 FEEDFRATIE, TN — VEIHDLD LB
L TWBADIZHL, 74V A& BEEE 1998 4
FED 153% 705 62% LB L, 7AWV AEPFE3
HEEFTHAL TV (ES5)7. ZoREILE
REZ TOIA VAR~ — 7 — 7RG LRI
ETEMIHD, FFrrAVABEOEIZLY,



(%)
100 A
HCV
IV a—)U +HCV *
80 -
it
7 60
E
@ -
g
7 40+
$
201
=

104 204 304 40 %
3 CEFFREEDHBICKIDFERRITER
DZ{, ot 4 LIS - )
* :p<0.01 (by chi-square test)

1998 £E
(21.769 A)

0

2007 ~
(e,

(%)
140+

1201

100 4

HI5% HCV RNA B (meq 10e—5)
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4 EREELIE HCV E0FEcwmes3m-
&)

2008 £E 2012 FE
244 N) (9,471 A)
0 0.4

0.1

0.8
2 HBY B HBV+AL B HCV HCV+AL B HBV+HCV
B HBV+HCV+AL AL ¥ Other . Other+AL

5 HFEEZORERIZEE % @7 sv)
HBV : B BB (JUR, HCV: C BEFRDAILZ, AL: PLa—IL

s QLS EEI AT L RENE
EZOND, Tz, BRIV ARBGE IR ERE
ZHLEPBVICO, BEEBGEE,OOHIE - 25
THENITERNTEEHEREEINS. LAL, 2012
FEEOEAFEBEOMEIL TORMETIL, MK
TV I )VIERFREZE 1 246% £ BHICHE L,
TNI =W+ TV AEFREEDOE EURKEL

TEFEED57%% 505 (E5)". v/ VAt
BTV - VEFEEOREIL, SHBRVERELR
METHY, BFEGEE LRI T e RiThid s
%

IFN 2L C BIF £ OEERRE AT, #FE
BRI AL RIS E DG B RUSEER T &5 2,
2B Tid IFN @ responder %% non-responder
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INZDIZHL, #RiEM ST E Tld non-respond-
er DITH7A%<, responder DEIFALHEE 2 F
LTRATHIELHLN TS, Lz T, IFN
EEICELTL, BEATILEDNH L.

T a—VEFEEZ o7 HCV 25 HCC
DOFEEFEEL, HCV BMIDH 1048 K&
s C BIFF 7AWV ADMAEDL L, FFRE
PRETLIHFELTLEETHAH. CHEFF%
IZBWTaT7TEHDEILAMN AZFET LD, K
EHEIHEIIP TN TEERBILAMN ADEL
B ENERNZITHEEERL VAN AEDE
MIESLT, ThVI—VERE CHRRIITEE
PHERTHEZEZONL (B 1), 72, BFIEIEIC
LB A FRET T % hepcidin A OIHIZ L
TN DL ERT R — T AL OS5 LRES
nTwz?,
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Hepatocellular carcinoma based on cryptogenic liver
disease: The most common non-viral hepatocellular
carcinoma in patients aged over 80 years

Katsutoshi Tokushige,' Etsuko Hashimoto,' Yoshinori Horie,? Makiko Taniai' and

Susumu Higuchi®

‘Department of internal Medicine and Gastroenterology, Tokyo Women's Medical University, *Department of
Internal Medicine, Sanno Hospital, International University of Health and Welfare, Tokyo, and *National Hospital
Organization Kurihama Alcoholism Center, Kanagawa, Japan

Aim: To clarify the clinical features of patients with hepato-
cellular carcinoma (HCC}) with cryptogenic liver diseases, we
analyzed the data from a nationwide survey in Japan.

Methods: The survey was conducted in 2009. The factors
examined included age and underlying liver diseases: alco-
holic liver disease (ALD; n =991), non-alcoholic fatty liver
disease {n = 292), modest alcohol intake (intake between 20
and 70g/day, n=214] and cryptogenic liver diseases
(n =316). We compared the clinical features of cryptogenic
HCC among patient-age subgroups.

Results: HCC with ALD etiology was most common among
the non-viral HCC patients under 80 years old; for those aged
80 years or older, cryptogenic HCC was the most common
etiology. Among the cryptogenic HCC patients, the body mass
index values and the prevalences of liver cirrhosis {LC} and

diabetes mellitus (DM) were significantly lower in the 80 years
or older group versus the 5079 years group. In the 80 years
or older group, 28% of the patients developed HCC without
cirrhosis, obesity and DM.

Conclusion: Inthe HCC patients aged 80 years and over, the
etiology of most of the non-viral HCC cases was classified as
cryptogenic. in light of our finding that the prevalences of
obesity, DM and LC in the 80 years or older group of crypto-
genic HCC patients were significantly lower those in the
younger patients, it is apparent that analyses of HCC cases
must take age differences into account.

Key words: cryptogenic liver disease, diabetes meilitus,
hepatocellular carcinoma, liver cirrhosis, old age

INTRODUCTION

RIMARY LIVER CANCER is the fifth most common

cancer worldwide, and the third most common
cause of cancer mortality.'” According to the most
recent nationwide Japanese registry data, primary liver
cancer ranked fourth for men and sixth for women as a
cause of death from malignancy.* Several recent Japa-
nese surveys of hepatocellular carcinoma (HCC) studies
have shown that the underlying liver diseases for HCC
have changed; the incidence of hepatitis C virus (HCV)}-
related HCC has gradually decreased to approximately
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60-70%, whereas the incidence of HCC associated with
non-viral chronic liver disease has gradually increased to
approximately 15-25%.5® Among the cases of non-viral
HCC, alcoholic liver disease (ALD)-HCC was found to
account for 43-51% of cases, followed by unknown
etiology liver disease HCC (18-35%]) and non-alcoholic
fatty liver disease (NAFLD)-HCC (13-28%).5%

Non-alcoholic fatty liver disease is usually defined by
a daily alcohol consumption of less than 20 g in women
and less than 30 g in men, because ALD can occur above
these thresholds.*'® However, there is no clear consen-
sus regarding the threshold alcohol consumption for
defining NAFLD and non-alcoholic steatohepatitis
(NASH), and because the definitions are not dear, it is
difficult to summarize the etiological analyses of liver
disease underlying non-viral HCC.

To clarify the etiology of HCC in Japanese patients
with non-viral liver disease, we performed a nationwide
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survey of HCC patients in 2009.2 We studied the
clinical features of HCC patienis with NAFLD, ALD
(alcohol consumption, 270 gfday) and chronic liver
disease of unknown eticlogy. We divided the cases of
unknown etiology HCC into two subgroups: no alcohol
intake group (alcohol consumption, <20 g/day} and
modest alcohol intake group (alcohol consumption,
20-70 g/day).

We found that among the non-viral HCC cases, ALD-
HCC was the most common etiology, and we observed
that the patients in the ALD-HCC group were the young-
est and showed the lowest percentage of females. The
patients in the modest alcohol intake HCC group
showed the same tendencies as the ALD-HCC patients
regarding sex, body mass index {BMI), prevalence of
lifestyle-related disease, and liver function. We reported
that a modest intake of alcohol may have a more sig-
nificant role in hepatic carcinogenesis than is presently
thought.

In the present study, we focused on the clinical fea-
tures and pathogenesis of HCC patients who reported
consuming no alcohol and those who had cryptogenic
HCC. In our experience, it is not rare that patients over
80 years old develop HCC in normal liver with no eti-
ology (unpubl. data). To investigate the characteristics
of cryptogenic HCC, we focused on age. Fimst, we
assessed the etiologies of non-viral HCC patients
divided into 10-year age subgroups, and then we com-
pared the clinical features of the cyptogenic HCC
patients in the different age subgroups.

METHODS

N 2009, WE conducted a nationwide survey of

patients who received a diagnosis of HCC in Japan.
We sent questionnaires to all of the hospitals in Japan
that are approved by the Japanese Society of Gastroen-
terology, asking about the etiology of their HCC cases,
and we sent case cards for ALD-HCC, NAFLD-HCC,
modest alcohol intake HCC and cryptogenic HCC cases.
We asked for data on all patients who were diagnosed
with HCC between April 2006 and March 2009.

A total of 115 hospitals across the country responded
to the questionnaire and provided case cards. These insti-
tutions are listed in Appendix I. The present retrospective
study was conducted according to the Declaration of
Helsinki {2000 version). We enrolled 14 530 patients
with a dinical and/or histological diagnosis of HCC.
Among these patients, 2299 {15.8%) were diagnosed as
having non-hepatitis B virus (HBV), non-hepatitis C
virus (HCV)-HCC and we analyzed their case cards.

© 2014 The Japan Sodiety of Hepatology
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All patients with non-viral HCC were shown to be
negative for hepatitis B surface antigen and for anti-HCV
antibody and/or HCV RNA by polymerase chain reac-
tion analysis.

Among the 2299 non-viral HCC patients, we excluded
the cases of 274 patients because their clinical data, such
as the amount of alcchol intake and laboratory data,
were not sufficient for the analysis (Fig. 1}. We catego-
rized each of the remaining 2025 non-viral HCC
patients into one of five groups according to the eticlogy
of their HCC: (i) ALD-HCGC; (il) NAFLD-HCG; (iii)
modest alcohol intake HCG; (iv) cryptogenic HCC; and
(v} miscellaneous disease.

Alcoholic liver disease (ALD-HCC group, n=991)
was diagnosed according to the modified criteria pro-
posed by Takada et al.,'' and the alcohol consumption
in ALD was defined as habitual alcohol consumption
over 70 g daily. The diagnosis of NAFLD {n =292} was
based on the following criteria: (i} detection of hepatic
steatosis {or steatohepatitis} by liver biopsy or
imaging; (ii) intake of less than 20-30 g of ethanol
daily (as confirmed by the attending physician and
family members in close contact with the patient}; and
(ili) the appropriate exdusion of other liver dis-
eases.®>¥ “Modest intake of alcohol” (n=214) was
defined as unknown liver disease with alcohol con-
sumption of 20-70 g/day. “Cryptogenic HCC” was
defined as unknown liver disease without steatosis by
imaging modalities or liver biopsy among patients

Nonviral HCC
2298
—> Exclusion 274
Miscellaneous
212
ALD-HCC | | NAFLD-HCC | | Modest-alcohol- | | Cryptogenic
991 292 intake HCC HCC
214 316

Figure 1 The cases of 2299 patients with non-viral HCC were
collected by a national survey in Japan, and the cases of 274
patients were excluded because of incomplete dlinical data. We
analyzed the cases of the remaining 991 patients with ALD-
HCC, 292 with NAFLD-HCC, 214 with modest-alcohol-intake
HCC, and 316 with cyptogenic HCC; the underlying causes of
the other 212 patients were classified as miscellaneous disease.
ALD, alcoholic liver disease; HCC, hepatocellular carcinoma;
NAFLD, non-alcoholic fatty liver disease.
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with alcohol consumption of less than 20 g/day.
Many miscellanecus diseases were excluded, such as
congestive disease, metabolic disease (e.g. Wilson's
disease, hemochromatosis), primary biliary drrhosis,
autoimmune hepatitis and primary sclerosing cholan-
gitis. The final diagnosis of HCC and the assessment
of etiology were conducted at each participating
institution.

Etiologies of non-viral HCC divided by
10-year age subgroups

To elucidate the etiological characteristics of the non-
viral HCC cases, we investigated the deviations of the
following four non-viral HCC groups: ALD-HCC,
NAFLD-HCC, modest alcohol intake HCC and crypto-
genic HCC. We divided these patients into five sub-
groups according to age in 10-year increments: less than
50, 50-59, 60~69, 70-79 and 80 years or older. We
compared the number of patients and the percentages of
these groups against the total population of non-viral
HCC patients.

Characteristic features of cryptogenic HCC:
comparison of age-dependent groups

We also divided the group of 316 cryptogenic HCC
patients into three broader age subgroups and com-
pared their dlinical data: (i) less than 50 years old
(n=7); (ii}) 50-79 years old {n = 216}; and (iii) 80 years
and over (n=93).

Obesity is defined by the Japanese Obesity Associa-
tion criteria as a BMI of more than 25 kg/m2.™* For the
present patient population, the diagnosis of type II dia-
betes mellitus (DM} was based on the World Health
Organization (WHO) criteria.’® Dyslipidemia was diag-
nosed if the patient was currently on lipid-lowering
medications, or if the patient had shown elevated serum
levels of total cholesterol (>220 mg/dL) and/or triglyc-
erides (>150 mg/dL) on at least three occasions. Hyper-
tension was diagnosed if the patient was receiving
antihypertensive therapy or had a recorded blood pres-
sure of more than 140/90 mmHg on at least three
occasions.

Liver cirthosis (LC) was diagnosed on the basis of
histological biopsy findings, laparoscopy or abdominal
imaging (left lobe hypertrophy with splenomegaly,
nodular changes in the liver surface} and laboratory
findings (lower platelet count, albumin level and/or
prolonged prothrombin time) compatible with
LC. Clinical findings of esophageal varices, ascites
and/or hepatic encephalopathy were also taken into
account.

Cryptogenic HCC in the elderly 3

The following laboratory parameters were
measured: albumin, total bilirubin, aspartate amino-
transferase (AST), alanine aminotransferase (ALT),
v-glutamyltransferase (GGT), fasting blood sugar,
hemoglobin Alc (HbAlc), platelet count, prothrombin
time (PT), des-y-carboxyprothrombin (DCP) and
o-fetoprotein (AFP).

Statistical analysis

The statistical analyses were performed with SPSS
version 13.0 ] software (SPSS, Tokyo, Japan). Data are
shown as the mean * standard deviation (SD}) or as per-
centages. The Mann-Whitney [-test or the y’-test were
used 1o compare data between the 50-79 years and 80
years or older subgroups of the cayptogenic HCC
patients. P < 0.05 was considered significant.

RESULTS

Eticlogies of non-viral HCC in the 10-year
age subgroups

HE DISTRIBUTION OF the patients with ALD-HCC,

NAFLD-HCC, modest alcohol intake HCC and cryp-
togenic HCC divided by each 10-year age subgroup is
shown in Figure 2{a). Among the patients under 70
years old, the number of ALD-HCC cases was markedly
higher in each of the three under 70 years age groups
compared to NAFLD-HCC, modest alcohol intake HCC
and cryptogenic HCC. In contrast, among the patients
aged 80 years or older, ayptogenic HCC was the most
common etiology.

Among the patients with ALD-HCC, the age-grouped
numbers of patients peaked at 60-69 years old, with a
mean + SD age of 67.1 £ 9.10 years, whereas in each of
the groups of patients with NAFLD-HCC (71.6+£8.4
years), modest alcohol intake HCC (70.4 £ 9.0 years)
and cyptogenic HCC (74.1 £10.2 years), the ages
of the three groups peaked at 70-79 years old,
respectively.

Figure 2(b) shows the percentages in the four non-
viral HCC groups (ALD-HCC, NAFLD-HCC, modest
alcohol intake HCC and cryptogenic HCC). Among the
patients under 70 years old, ALD-HCC accounted for
approximately 70% of the cases; among the patients 70
years old or older, this percentage was markedly
decreased, and the percentage of NAFLD-HCC cases was
slightly increased. Among the patients over 70 years old,
the percentage of cryptogenic HCC cases was markedly
increased.

© 2014 The Japan Society of Hepatology
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(a) (b)
400 100% = ™ 77 7 ] Figwe2 (a) Distribution of the
350 M M 90% - f 5 ‘ i patients in the four non-viral HCC
80% - § ; L groups (ALD-HCC, NAFLD-HCC,
300 Lo modest alcohol intake HCC and ayp-
70% - | : togenic HCC). Among the patients
250 80% - i under 70 years old, ALD-HCC was the
. most common etiology; among the
200 50% patients aged 80 years or older, crypto-
150 40% - genic HCC was the most common eti-
30% ology. (b) The percentages in the four
100 non-viral HCC groups. [, ALD-HCGC; B,
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50 10% HCCG; 8, ayptogenic HCC. ALD, alco-
[ ‘ L i holic liver disease; HCC, hepatocellular
0" 29 5059 60-69 70-79 80— 0% " 49 s0-50 60-60 70-79 B0~ carcinoma; NAFLD, non-alcoholic fatty

Years old Years old liver disease.

Cryptogenic HCC cases classified by age

Table 1 shows the clinical characteristics and HCC fea-
tures among the three age groups of less than 50 years,

50-79 years and 80 years or older. As there were only
seven patients in the less than 50 years group, we per-
formed the statistical analysis between the 50-79 years
group {n = 216) and the 80 years oroldergroup (n = 93).

Table 1 Characteristic features among age-dependent groups in ayptogenic HCC

(1) <50 years old

{2} 50-79 years old

(3) 280 years old P-value* (2 vs 3)

(n=7) (n=216) (n=93)

Age (year) 36.0+119 712+ 6.8 84.0+3.4

Sex {female) 49% 54% 63% N§
Obesity (BMI, >25 kg/m?) 0% 42% 33% NS
BMI (kg/m?) 192433 245+ 4.64 232439 0.037
DM 14% 45% 33% 0.048
Hypertension 0% 44% 53% NS
Dyslipidemia 0% 14% 19% NS
Liver cirthosis 0% 62% 49% 0.048
Albumin (g/dL) 41404 3.5+0.7 3.6+£0.7 NS
Total bilirubin (mg/dL) 10405 12412 1.2%2.0 NS
AST (1U/L}) 384159 62+ 68.0 61551 NS
ALT (IU/L) 48+27.2 41+48.1 384355 NS
GGT (1U/L) 95+ 109.3 155+ 2155 107 £110.8 NS
FBS (mg/dL) 110£50.2 124+52.1 119 +49.1 NS
HbAlc (%) 53104 6.0+ 1.4 57409 NS
Platelet count (x10*/mm?) 22.7%6.6 15.6+8.9 17.1+£9.4 NS
PT (%) 98+ 17.5 79+ 168 851+ 16.8 0.008
AFP (ng/mL) 1177922 849 858657379 6903 £30775 NS
DCP (ng/mL) 1460 £ 3373 16 550+ 87 884 69 666145294 NS§
HCC size (mm) 66.2+50.5 474%378 563674 0.076
No. of HCC 55+49 29+£33 24+£29 0.066

Expressed as the mean * standard deviation.

*P-value, comparison between 50-79 years age group and >80 years group.
AFP, o-fetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BMI, body mass index; DCP, des-y-
carboxyprothrombin; DM, diabetes mellitus; FBS, fasting blood sugar; GGT, y-glutamyltransferase; HbAlc, hemoglobin Alc; HCC,

hepatocellular carcinoma; NS, not significant; PT, prothrombin time.

© 2014 The Japan Sodety of Hepatology
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In terms of sex, the percentage of female patients was
not significantly different between the two age groups.
The BMI values of the 80 years or older group were
significantly lower (23.2 £ 3.9 in the 280 years group vs
245+ 4.6 in the 50-79 years group, P=0.037). The
prevalence of DM in the 80 years or older group was also
significantly lower (33% in the 280 years group vs 45%
in the 50-79 years group, P = 0.048).

The percentages of hypertension and dyslipidemia
were not significantly different between the two age
groups. The frequency of cirthosis in the 80 years or
older group was significantly lower (49% in the 280
years group vs 62% in the 50-79 years group, P = 0.048).
In the 80 years or older group, 28% of the patients
developed HCC without cirrhosis, obesity and DM.

The levels of serum albumin, total bilirubin, AST and
ALT levels were similar between these two age groups.
The serum GGT, fasting blood sugar and HbAIC levels
were all slightly higher in the 50-79 years group, but the
differences were not significant. The platelet count was
slightly lower in the 50-79 years group. The percentage
of prothrombin time in the 80 years or older group was
significantly higher (mean PT%, 85% in the 280 years
group vs 79% in the 50-79 years group, P = 0.008). The
serum AFP and DCP levels were similar between the two
groups. The maximum size of the HCC lesion in the
50-79 years group tended to be small, and the number
of HCC tended to be larger.

We also investigated the clinical data of the patients
with cryptogenic HCC as classified in the five age-
dependent groups (<50, 50-59, 60-69, 70-79 and 280
years), shown in TableS1. The largest number of
patients with cryptogenic HCC was in the 70-79 years
group. The 50-59 years group of patients had clinical
features similar to those of the less than 50 years group.
The clinical features of the 60-69 years group were
similar to those of the 70-79 years group. In the group
of cryptogenic HCC patients aged 80 years or older,
compared to the 70-79 years patients, the prevalences
of LC and DM were significantly lower, the BMI values
were significantly lower, and the PT values were signifi-
cantly higher. There were no significant differences in
clinical features between the 80 years or older group and
the other age groups.

DISCUSSION

E FOUND SEVERAL clinical characteristics of
cryptogenic HCC that were related to age: (i) in
the patients aged 80 years or older, cryptogenic HCC
was the most common etiology among the non-viral

Cryptogenic HCC in the elderly 5

HCC etiologies; and (ii) quite a few of the cases of HCC
did not arise from obesity, DM or LC, especially in the
80 years or older group.

The etiology of cryptogenic HCC could include
“burnt-out” NASH, occult HBV infection, HBV carriers
with previous seroconversion to hepatitis B surface anti-
gens and “bumt-out” autocimmune hepatitis. In the
nationwide survey study used here, each hospital’s gas-
trointestinal specialist conducted the final diagnosis of
etiology. In the present study, we believe that the cases
of ayptogenic HCC with obesity or DM did not have
enough evidence of NASH, mild obesity or short history
of DM. To exclude the possibility of including burnt-out
NASH in the etiology of cryptogenic HCC, we compared
the clinical features between the cryptogenic HCC
patients with neither obesity nor DM and the cypto-
genic HCC patients with obesity and/or DM. We found
that except for the between-group differences in the
prevalences of DM and hypertension and the difference
in BMI, HbAIC and fasting blood sugar, no other clinical
data were significantly different between these two
groups (Table S2).

Both our and previous national surveys demonstrated
that ALD is the most common disease among non-viral
liver diseases in Japan.®” However, according to the
present study’s detailed analysis, we found that the eti-
ologies of HCC differed among the non-viral HCC
patients by age: in the patients aged 80 years or older,
cryptogenic HCC was the most common etiology of
HCC.

It is well known that age and liver fibrosis are the most
important risk factors for the development of HCC.'*"
Obesity and DM also have been shown to be risk factors
for HCC in both large cohort and experimental
studies.’®’® The increased risk of HCC associated with
obesity and DM is probably due to two factors: the
increased prevalence of NAFLD and the carcinogenic
potential of obesity and DM. The most interesting
finding of the present study was that the prevalences of
obesity, DM and LC in the 80 years or older group of
ayptogenic HCC patients were lower than those in the
50-79 years group. In this oldest group, 51% of the
patients developed HCC without cirthosis, and 28%
developed HCC without cirthosis, obesity and DM.

There were only seven patients in the cryptogenic
HCC group under 50 years old. These patients had no
risk factors for the development of HCC, such as LC and
DM. Their HCC might have been associated with
hepatoblastoma or genetic faciors and occult HBV
infection. Kato et al. reported that HBV genotype B may
be associated with HCC in young (<50 years old)

© 2014 The Japan Society of Hepatology
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Taiwanese.? However, in the present study’s suivey, we
did not assess the prevalence of the hepatitis B core
antibody due to the survey format. The group under 50
years old was a rather special group. Because a nation-
wide survey was used to query muliiple institutions, we
did not obtain further details of these patients; further
investigation is needed to examine this group.

in summary, our data suggested that in the elderly,
especially in those 80 years or older, there is a possibility
of HCC arising even in the absence of risk faciors for
HCC. This phenomenon may be associated with elderly
individuals’ decreased immune defenses against cancer,
DNA damage and gene mutations.”* Our results may
have significant implications for the future, when there
is expected to be a very large increase in the elderly
population in Japan and around the world.
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APPENDIX |

TOTAL OF 115 hospitals across the country
responded to the questionnaire and provided case
cards in the present study: Hakodate City Hospital,
Harada Hospital, Oji General Hospital, Hokkaido
P.W.F.A.C Engaru-Kosei General Hospital, Dohkohkai
Hospital, Hirosaki University School of Medicine and
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