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The Development of Hepatocellular Carcinoma in Non-alcoholic Fatty Liver Disease

Oh Sang Kwon, Joon Hwan Kim and Ju Hyun Kim

Department of Internal Medicine, Gachon University Gil Medical Center, Incheon, Korea

Non-alcoholic fatty liver disease (NAFLD) may be one of the important causes of cryptogenic hepatocellular carcinoma (HCC).
NAFLD-related HCCs (NAFLD-HCCs) have the following clinical features: high body mass index, deranged lipid profiles, diabetes melli-
tus, hypertension, and metabolic syndrome. Among them, obesity, diabetes mellitus, and high Fe contents in the liver are risk factors
of developing HCC in patients with NAFLD. Inflammatory cytokines, adipokines, insulin like growth factor-l, and lipotoxicity are inter-
mingled and may cross react with each other to develop HCC. Because there is no guideline for early detection of HCC in patients
with NAFLD, NAFLD-HCCs tend to be greater in size and in advanced stages when detected compared with hepatitis virus-related
HCCs. Therefore, there is an urgent need of a surveillance program for the early detection of HCC. Treatment of NAFLD-HCCs is not
different from other causes-related HCCs. However, patients with NAFLD-HCCs have cardiovascular disease and other metabolic prob-
lems, which may complicate treatment. (Korean J Gastroenterol 2017;69:348-352)
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Fig. 1. Natural course of NAFLD. HCC can develop not only from
cirrhotic liver, but also from non-cirrhotic liver. The prevalence of
HCC without cirrhosis in NAFLD-related HCC was 34-48%. NAFLD,
non-alcoholic fatty liver disease; HCC, hepatocellular carcinoma;
NASH, non-alcoholic steatohepatitis; LC, liver cirrhosis; NAFLD-
HCC, NAFLD related HCC.

HCC without
cirrhosis

34-48% of NAFLD-HCC

o

S AA71A Bk

Pt
Hl, i SRl ZAERFS] WAl Z7RITh: A
o AFEAAE FUHAS B ohjel, LHEYE
JYAIES A=

71eidtta el A ek

b

o o
I'll'LI Q. Fll‘

HENNE
|o
b
S
>
H
o2
ofN
10 4
i3
oZ
o

3) ¢ W =2
NASH®} dahel 7Hg W Aol A ko] 2k i HiZo
TAEREE FLIA7E 2o deiA ok HRL A3t

AEGAS Z7IAA 92, A9l oF Wol a3t oJste

v TTaEa

-

b

O
(1

Sl=d], NASH ¥4}l A iron-induced oxidative DNA dam-
age’} AA3] F713) 9lgo] A ok

2. NAFLDOIM ZrMIZZ2tEQ| HYut ZHFHS S| 27

|o

(o]

o,
2l
30 T
£
o
H

o
o

bt Jo hu
[ i il

o
0,

lo

o oX
N
oA
Mo %o
o
&
i ©
2

Jo M
e
in)

1o o ol
=
=
2
R
%
)

T
<
(RS
ol
M
Ix
lo
N
=,
F@
o
F)]
=
2

L
RO i

o\ offl
fo
ok
Ho
ek
A

-
9,

r\l
od
rE
o
% g0
rr
|'\I
=
H
o2
OfA
1l s
0=
=
[0

=,
H

oz
ofN

o

|o

)

Z

o>

251

=

(@)

fo

g (o

rJ

4,

Y
>
T
o=

rE i

oy L

° K
o,

> 2L 8N
Ju
Shs
1o
™ oM
2,

f
N b
=
>
1
il
oX
o,
b
=
1,
SURE
%9,
i
44
=
-
2,
>
1
Ry

Obesity, . .
Metabolic syndrome, Adipose tissue
DM 1. Adipokines
1. Insulin resistance 2. Lipotoxicity
2.IGF-1

Inflammatory cytokines ]—) (—[Reactive oxygen species]

—

Fig. 2. Mechanism of HCC development in NAFLD. HCC, hep-
atocellular carcinoma; NAFLD, non-alcoholic fatty liver disease;
DM, diabetes mellitus; IGF-1, insulin-like growth factor 1.
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