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Current Status and Future Directions of Hepatocellular Carcinoma Surveillance Test

Based on Cost-effective Analysis

Jihyun An

Department of Gastroenterology and Hepatology, Hanyang University Guri Hospital, Hanyang University College of Medicine, Guri, Korea

Detection of hepatocellular carcinoma (HCC) at an early stage enables patients to receive curative treatment with survival gains. Current
international liver society guidelines recommend the enroliment of patients at high risk for HCC in surveillance programs. In Korea,
surveillance for HCC advocated for patients with chronic hepatitis B, chronic hepatitis C, and liver cirrhosis. The established surveillance
tool for HCC is liver ultrasonography plus serum alpha-fetoprotein measurement every 6 months. However, there would be obstacles
to the improvement of efficacy and cost-effectiveness of the HCC surveillance test. Assessing who is at risk of developing HCC remains
incompletely validated. Also, which surveillance tools to use according to patients’ characteristics are controversial. The present paper
reviews the latest knowledge regarding the strategies and cost-effectiveness of HCC surveillance. (Korean J Gastroenterol 2021;78:255

-260)
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Table 1. Target Population and Surveillance Strategy for Hepatocellular Carcinoma According to the Clinical Practice Guideline of Major Academic

Society

Target population

Surveillance interval Surveillance test

KLCA-NCC (2018)  Chronic hepatitis B® 6 months US+AFP
Chronic hepatitis C*
Cirrhosis®
AASLD (2018) Cirrhosis 6 months US+AFP
Asian male hepatitis B carriers over age 40
Asian female hepatitis B carriers over age 50
Hepatitis B carrier with family history of HCC
African and/or North American blacks with hepatitis B
EASL (2018) Cirrhosis, Child-Pugh stage A and B 6 months us
Cirrhosis, Child-Pugh stage C awaiting liver transplantation
Non-cirrhotic HBV patients at intermediate or high risk of HCC®
Non-cirrhotic F3 patients, regardless of etiology may be considered for
surveillance based on an individual risk assessment
APASL (2017) Cirrhosis 6 months US+AFP

Chronic HBV carriers, noncirrhotic
Asian females >50 years
Asian males >40 years
Africans aged >20 years
History of HCC in the family

KLCA-NCC, Korean Liver Cancer Association-National Cancer Center; AASLD, American Association for the Study of Liver Disease; EASL, European
Association for the Study of the Liver; APASL, Asian Pacific Association for the Study of the Liver; US, ultrasonography; AFP, alpha-fetoprotein; HBY,

hepatitis B virus; HCC, hepatocellular carcinoma.

“National Cancer Screening Program recommends the surveillance test for the high risk patients at the age of 40 year or older.
bAcn:ording, to PAGE-B classes for Caucasian subjects, respectively 10-17 and >18 score points.

The Korean Journal of Gastroenterology



o M= vt 1 RS BAHY] ICER #12 £3,814/qual-
ity-adjusted life month (QALM)Z 7]5X%]¢] £ 3,000/QALM
of =ekslA] Sot9iet™ weba] EASL 7ho|=atelo e 11
AT 2 T Child A9F B 559 P75 123l o4
g7] %<l Child C 5F A2 Algtear ot

WA SOl 2E A A QA 9 el
Hog JAFEALolE Eolal, AA YA A= 7+
W3 k9] 20-30% o] A 02 7R THA] HAE Bk
101, 714t0] AHE Aol A WARE A9Eo] weprt 71
oF TAl AA] FRES S97] S AAL AAR ti ARl A
o 2 B Aol ol v|FelA B9 g A
T7F =R, SH oS B2 FollA] THAESE A
A HAE W g F7ktto] BATE® A wd
Aol M= ZrolEefeloA] Hilst= Al AAR HeHgold
standard monitoring; 670 L0t 283} HALE Agsty 23
of WY A 271 BAES AWT A W B(cealife
monitoring)& B WG w], ZTIPA 9l njd ITE Lo
4 FISRRIN ARt 29 31 A Aol i

< o, TSRS SRS 2710l €A HEE v 4= QU

fEozA o ulg-ale] JFE k" oAz 2t
HAl AALS] S/l et SEe dYol, 20031 =7}
AX 48 15 S%OM 20194l 735%% A& Z7el=
eI T FEBEA Bl HE
Ho A= 20129 A7F 1,000 4.7
=

SFe OFARS B oirh 218 Zos)
e]

o[N
=2 i

O
=
u\l

~ Mo o2
=
S ek

o
lo
>

o
—
©
[nm
o
N
ol
lo 4
I
N o[N
N
N
F

oY, o
rE
olN

ot
24_4 h
=
)
>
2
Jp
2
o r

o

Ho
O
ok
£
oY,
>,

= O AN N o O O A A
:o:l.,‘

i
B

olo

oy
e Mo
SoHr fu

o

Rl

R=N=)
e
4>

oL > K
N
o
re
o
=2

lus]
oft
L
of
oM,
?{o
)
oM,
I
o\
o
>

K

0,

I
)

I
olN
)
ot
B9
Ir
)
o,
I
olN
o 2
9
ir

=
T %
ok
_a 1=
Pm ol

$ o N

ofo

- S

20

filo iﬁ N
é oz

ne i o
Y, o
>

)
e

®
2
|o
il
N
=l
o

=2

oZ,
Ol
z 1

ST
o 3o
ofN

ar N o

R
ok
_\::l
_}I_{

AN
u
_Q

o]
A4S AFPE 7
Rl 9 BY7HY HME%

R

o,
rE
o[)J
3
re,

30 N

H Ao A=
Sl 02% o]l - Al AAE B--R 14 o

ol wigog SEyel w7k ¢ A Aol E ¢
40A4] olfel v BEE SRS TAIESE DAl A
o Fgete] Uit 7 283} BASH AFP AAE
ABB Atk AASLDS] 2%, BEZ0] Qi 404 o))
b0t 413 504l ol4te] obAlot oidl, BRZH ofzels)
TAELE F1Elo) Sl BT BaAE oA

s

S L - do ux
. lo =
ok
re
m
t]lo

)

Al wl=e,

O 709 A AARE AlE AE Haskl EASLE BY
kol lomA LA EeE A e] 9]l o Harst
W, IYPLORE PAGEB (B4t ¢, o], ) H 109

257

An J. Surveillance for HCC Based on Cost-effective Analysis

B3t 4o
QHAB] AfehA
x%g_a; A]ﬁﬂsﬂo]:

off O o Bt 2
AN EH oo &
ok

) ¥

flo E i

g ol

> 1

S )

g oM,

B rE

2

.-<

il

N

N

)

[

h

w F

S

o

S

N

>

,_<

it

)
o,
(g
o\
<3
£,
rlr

QM4“
%ﬂou S 209 A ZA eI
AST AAol2i19] 39, A5 B3

2re S| A9 29t 7 A
soick mu& AASLDOIAE F3 415371 9
obl Al BAke] sl thet A7} 5%
efolaizA A2S 59 CYUHe
o ZM AAF Aol o)A o4
AEtehs CYIPOT QI3
%, v, obAloh-g 5
%A AAPE Basich 4
uhy CHzke 8L bl
| 2Ake)

A+7h FIEE AL, F3 ﬁ%ﬁ}i—i
= S

o]{-(I'l i
R
S
30,
T

-

r E
O -
rlr rOP
=
oZ:
ul

ol qfr

oz
o
b
r_‘

b3

=
ox
oft
(B
of
rlo

J

i)
k1
rlot Hg Q
g5
o,
-
oo

d

32 Aok
lo
oM,
o
lo,
r—r‘ o9

£ oy 2.
0
it
B
b
k)
|o
bl
B
3
E‘r‘
0|

)
8%
o
ok
A
=
o lo

©

o
T,
oZ
ok
o,
o
=2
fr
it
:(o

™o
]
o,
N
N,
M

H]-§- g o]
o18] A7k 7hor

2 H g $E %ﬁ}ﬁu}.m e, A W O
7} oo e

== EOL_

of thafrl= &
coholic fatty liver disease, NAFLD)2
Feo) gelow W) £71813 9o NAFLD Aol
A53t, HE SOl LAt AT 4 glon], A2
5ol WEH THA EFo] AT NAFLD 2H4F2] 20%
PelA 245 gle] MAstaIh” shalwt obal7ka) 2174
0 9 NATLD BAldel GASE e 2]
of THHIZSE AAl HAE HIE- 'ﬁﬂfﬂolﬂ

St NAFLD $HollA] Zhsete
ol Hiet dAqtso] % dasict

>
rr
oo

o

Rl JPN H &

2. ZMEUE ZA| LA WD} HI-HI A7 Za}
SH=t31} APASLS
4 B e o

+ B, AFPE

1)

18 o
[
=
S
£
[
e
o>
>
wn
=
@]
2
>

=

AL, EASLOM e 25t

Vol. 78 No. 5, November 2021



ol it} mebA ZHAE

_]

S
=

o

7} 24

il

(=2
S

UNELE A Al |

2R,

258

o ONMPT L ET TR VR G A %Wﬂ%mﬂﬂoﬁ@ﬁﬂ < T oX
g PepiRiToxr TXgaxPimTde S¥s pTafeo ©lg
B =y - " N ofF mo M oy oA N = B g ~ o VT - = )
gl 1H A= ol B T : T W i
ofn oo oA gy O Ne X oF BN S LMl X ey HaE
A A Eogmwuﬁeﬁ,._ﬂ_._mﬁdo& W%‘ﬂ71oru7LMO_|ﬂﬁﬂ_ EMHdL%WM@MﬂQWﬂX‘_ M o
To n | B, © 90 o = o & < N R v —
Rh Lohdirs Yl asrBARe Y [E w2eEivoglel ool
Mmﬂa ﬁoﬂﬁﬂwrdummﬂﬂﬂw»éﬂ%ﬂmw,7LWW§ B B LB R W o %m_.%
2 T = N -~
N Juﬁbﬂwe,ﬁ@mmdﬁﬁnﬂ%% s _nHoJEWQQT o N T G oo 9P oA
HA_I T_OOE,_Q_‘.._wz—omqﬂﬂﬁlﬂLovo_aﬂmxﬁﬁEﬂMCx_ic ﬂﬁlﬁo‘l‘._mw_/_‘mﬂMordE;wlﬁ7L :A‘mEHAA_I
= @ G dm g L G e VR gt o mo WO T W o W =N
S BEEORIRNanyETETLS T %E_EmaW%M%ME% o &
e iy R T S X i — ~
xR = NEBEENEmgyme PR T ol T E S m e DA K wx
oo fr_o_awﬂmﬂﬁ1£ﬁ%%.EE_E%%@@% WM%%%%{%M% T
~ NEY ~ = — N B e - = 2 B
2 g Ry Cee I ArRebge gt bEecedRr s D% ¢
e T ol M wm E A X7 R 4o SE p R ENS - PE 2 g
MM mﬂw_MMoRdﬁE M.7M]7o€indﬂuﬁﬂadum-%£tmmz,ﬂ_oe,ﬁqvAo%Lt,bﬂuE_ﬁe_e X o g
- = R == [ - " oLdlvoLe]JILILuToEJI,_OL. & 8° T T = T EC
o B B mmmwo_uww,ﬁﬁﬂﬁshﬁx__L/v{o_nﬂoyﬁ%o_uwx;ﬁeﬁﬂﬁ H S T of —
P s A pEAd TN g P g Bk fe RN R PR TR g4
70 = _ =
H?%%%#ﬂ%ﬂw«%%%%ﬂﬁm@r_%mwﬁn%ww%%ﬁ@%%ﬁm T
T B Ko o= T Moy B B w O do L O < Y T T T OFH g M of i
= M i % o o © Hﬁ BERWET EMD gL w0 2 = Rk e R e o
M%H&%m_ﬁdﬂmnwﬂcEéﬁ%ﬁﬂgﬁm_%%M4&%%mﬂM&%g%ﬂﬁm
Hoe®m wodHT o T oo o X W R W o R NN HNT <
RS, o BT AP NET T WABTNT KDWY RT W o 87 ol 8. T o
ogp M T N ARl e N R R R o o gy R g IR O
~o ,MM,I,.JQO,@H_OEH% Heﬂnq,_i meﬂ‘lll,ﬂlﬁu]dﬂllcﬂe]]L OﬂL]ﬂLMM]HOI
XE,_ZT7,6]],11_ = ]L.eLuL_,_ ,moou_.wlr: LE o2 & 2 2
g8 Mgpadad T2V Wiﬂ»ﬁﬂ%zfiﬁﬂﬂﬂ m%%qﬂgm%%ﬁ
PRSI T I L sl hmMmoﬁ/iLtwo S T = o RN LT g = o ™ F
y o W o e S T M — Ty oo Wy DN e N o o T e © [ ]
Sppc PEERE g eIt G dosT2EUYR sEEo X
WMWNWENM,Mﬂﬂﬂﬂﬂmﬁﬁ7we_eﬂuﬂlﬂl iaﬁﬂorm_.rugmvrmo#emeo&o7uﬂ mL_‘_Peﬂc_emdu
e P oD T PERLTENT ow T 88X ENg
U}LATQW:TL. _X,#FJI N ol w9 ulzildon o X Qo= X Mﬂ:l
oIS wN e EET . T MU M I B NL, W 55 L Fo s
< A oy oo " o oF X TR T 8EN T g " woa o R
PR o BT T IaTw SEYNLEY
= f— o m— - o a - _‘
L FHRT g UL ST R NS AT T Sero e oo B
P g m  VH P Mo e P W NV e T g § o Y R
MHERE EY (Kl Ty U PiVHPRIRTE SxRg izl
I i B Sl L T P R M R S
AT g PR AT A s e TRl mﬁﬂﬁwbmmﬂ%
= = 3 TO = ~ = 4 - ) s = of ° o X =
175@“A,ﬂoL}Lﬁn]o_ELﬂu%egPﬂPx,#o"_oo]ﬂﬁz.—omuz_l T 2 3 N
oMY 0 N St o o E X DoNo X JIII_JaQﬂIZ#S Cﬁoﬂ_ﬂdlnoxm_JEI
LF g M IR P g 7u%E\ﬂo*ﬂi]m,1m T ook T Wy
EEES PRI N R A L R S
o A I mE ey T m T e D8 e APy CN
= ofi W oH 11_4,_é| Mu < o= ) Mo o o = No o S ﬂlﬁe = ™ T8 M oy alo Ja P
Mw oY NS B I SO S SN SRS T S = =i S C
= o =0 | o mo = — < [N <
e RS TNEIE R AR IR T A N S ERE S
TR HE NN E ) o X T W N T YW T M =2 T WM OB X

of ek 29A) AE}

]
H

S}

[e]
=}

a9

t}. Abbreviated MRI= A|@A 2
preT1, EW 7]/ 2 7] /A A7

A ok= T1/T2/diffusion G4 =

2]
hil

st

Al At
The Korean Journal of Gastroenterology

At

al

=t I PN

t

2



7129] Zgutol Hlus| e Hgkso] SeIE Qo™ 2
Wit wERHEA Lo A abbreviated MRIZ 7H; 7HA]
AAS AW 49 e 82% 2 %-2uk0] 53%0] Hls| ¥

Abbreviated MRI 7FA] AL
2 B ¢RI, 28 JJr
ARE A% WAl o =

O] = 7/4\3——?'— —%‘é‘ﬁ}ﬁl ct*® 719t 7HA] HAMRA] abbre-
= ofd Ao, 1T
Arbso] A RuET 9

A= Ry}
53] 2o A%E Bk’
|

A% Yol dsfiA= o4 2
4

S
Q
&
Q.
£
2
r o
=
op
kot
%

q’-39

)
of
tlo
=]
i
rshe:)
oo b
) =
i)
ot >
1o o
o, 2
ol Ho it

>
=l
~
e
>
2
4
ot
oX,
ox
do
fot

RPAE oG-t
A7 Basha.
£ ot ¢ 2

~{
2
"
:
o
fucl
i)
i)
4

o ¢
N
N
O
&_‘
L
i
O
e
Hzéﬂl?fi
o =
‘EON Fﬂﬁggi‘ﬂ
J Ewm?& T
e oo P
ST
Tﬂ&oﬂtlﬁ%n;‘
= oo
EDEUS’EOZ‘LU}
o gy M o
£r+o°5
rﬂi“ﬁﬁ%
m < =
opo_&FlO—\lﬁ
of )
%z

iy, CH
)
et
I
2
o
oSk
ok
N
2 T
=
4o
ook
A
2

Hr
ot 8
ok 2
fr pe

o
)
=
Kl
b0l
g o
L
-
oZ
N, do
= ook
b1
8,
A
=l
e,
1ok
o

o2
N
N,

>

REFERENCES

1. European Association for the Study of the Liver. EASL clinical
practice guidelines: management of hepatocellular carcinoma.
J Hepatol 2018;69:182-236.

2. Heimbach JK, Kulik LM, Finn RS, et al. AASLD guidelines for the
treatment of hepatocellular carcinoma. Hepatology 2018;67:
358-380.

3. Omata M, Cheng AL, Kokudo N, et al. Asia-Pacific clinical practice
guidelines on the management of hepatocellular carcinoma: a
2017 update. Hepatol Int 2017;11:317-370.

4. Korean Liver Cancer Association; National Cancer Center. 2018
Korean Liver Cancer Association-National Cancer Center Korea
practice guidelines for the management of hepatocellular
carcinoma. Gut Liver 2019;13:227-299.

5. Sarasin FP, Giostra E, Hadengue A. Cost-effectiveness of screen-
ing for detection of small hepatocellular carcinoma in western
patients with Child-Pugh class A cirrhosis. Am J Med 1996;101.:

An J.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

259

Surveillance for HCC Based on Cost-effective Analysis

422-434.

. Patel D, Terrault NA, Yao FY, Bass NM, Ladabaum U. Cost-effec-

tiveness of hepatocellular carcinoma surveillance in patients
with hepatitis C virus-related cirrhosis. Clin Gastroenterol Hepatol
2005;3:75-84.

. Nouso K, Tanaka H, Uematsu S, et al. Cost-effectiveness of the

surveillance program of hepatocellular carcinoma depends on
the medical circumstances. J Gastroenterol Hepatol 2008;23:
437-444.,

. Cucchetti A, Trevisani F, Cescon M, et al. Cost-effectiveness of

semi-annual surveillance for hepatocellular carcinoma in cir-
rhotic patients of the Italian Liver Cancer population. J Hepatol
2012;56:1089-1096.

. Trevisani F, Santi V, Gramenzi A, et al. Surveillance for early diag-

nosis of hepatocellular carcinoma: is it effective in inter-
mediate/advanced cirrhosis? Am J Gastroenterol 2007;102:
2448-2458.

Singal AG, Tiro JA, Murphy CC, et al. Mailed outreach invitations
significantly improve HCC surveillance rates in patients with cir-
rhosis: a randomized clinical trial. Hepatology 2019;69:121-
130.

Cadier B, Bulsei J, Nahon P, et al. Early detection and curative
treatment of hepatocellular carcinoma: a cost-effectiveness
analysis in France and in the United States. Hepatology
2017;65:1237-1248.

Korean Association for the Study of the Liver. White paper on liver
diseases in Korea. 2nd ed. Seoul: Korean Association for the
Study of the Liver, 2021.

Yoon JS, Lee HA, Kim HY, et al. Hepatocellular carcinoma in
Korea: an analysis of the 2015 Korean nationwide cancer
registry. J Liver Cancer 2021;21:58-68.

Sherman M. Surveillance for hepatocellular carcinoma. Best
Pract Res Clin Gastroenterol 2014;28:783-793.

Shim JH, Lee HC, Kim KM, et al. Efficacy of entecavir in treat-
ment-naive patients with hepatitis B virus-related decom-
pensated cirrhosis. J Hepatol 2010;52:176-182.

Singal AK, Salameh H, Kuo YF, Fontana RJ. Meta-analysis: the im-
pact of oral anti-viral agents on the incidence of hepatocellular
carcinoma in chronic hepatitis B. Aliment Pharmacol Ther
2013;38:98-106.

Thompson Coon J, Rogers G, Hewson P, et al. Surveillance of cir-
rhosis for hepatocellular carcinoma: a cost-utility analysis. Br J
Cancer 2008;98:1166-1175.

Farhang Zangneh H, Wong WWL, Sander B, et al. Cost effective-
ness of hepatocellular carcinoma surveillance after a sustained
virologic response to therapy in patients with hepatitis C virus in-
fection and advanced fibrosis. Clin Gastroenterol Hepatol
2019;17:1840-1849.e16.

loannou GN. HCC surveillance after SVR in patients with F3/F4
fibrosis. J Hepatol 2021;74:458-465.

Mittal S, EI-Serag HB, Sada YH, et al. Hepatocellular carcinoma
in the absence of cirrhosis in United States Veterans is asso-
ciated with nonalcoholic fatty liver disease. Clin Gastroenterol
Hepatol 2016;14:124-31.e1.

Tzartzeva K, Obi J, Rich NE, et al. Surveillance imaging and alpha
fetoprotein for early detection of hepatocellular carcinoma in pa-

Vol. 78 No. 5, November 2021



260

22.

23.

24.

25.

26.

27.

28.

29.

30.

AR[ed, ZMEHS ZA BA| Hig-=t 24

tients with cirrhosis: a meta-analysis. Gastroenterology 2018;
154:1706-1718.e1.

Parikh ND, Singal AG, Hutton DW, Tapper EB. Cost-effectiveness
of hepatocellular carcinoma surveillance: an assessment of
benefits and harms. Am J Gastroenterol 2020;115:1642-1649.
Singal A, Volk ML, Waljee A, et al. Meta-analysis: surveillance with
ultrasound for early-stage hepatocellular carcinoma in patients
with cirrhosis. Aliment Pharmacol Ther 2009;30:37-47.
Trevisani F, De Notariis S, Rapaccini G, et al. Semiannual and an-
nual surveillance of cirrhotic patients for hepatocellular carcino-
ma: effects on cancer stage and patient survival (Italian experi-
ence). Am J Gastroenterol 2002;97:734-744.

Andersson KL, Salomon JA, Goldie SJ, Chung RT. Cost effective-
ness of alternative surveillance strategies for hepatocellular car-
cinoma in patients with cirrhosis. Clin Gastroenterol Hepatol
2008;6:1418-1424.

Kokudo N, Takemura N, Hasegawa K, et al. Clinical practice
guidelines for hepatocellular carcinoma: The Japan Society of
Hepatology 2017 (4th JSH-HCC guidelines) 2019 update.
Hepatol Res 2019;49:1109-1113.

Tanaka H, lijima H, Nouso K, et al. Cost-effectiveness analysis on
the surveillance for hepatocellular carcinoma in liver cirrhosis
patients using contrast-enhanced ultrasonography. Hepatol Res
2012;42:376-384.

Pocha C, Dieperink E, McMaken KA, Knott A, Thuras P, Ho SB.
Surveillance for hepatocellular cancer with ultrasonography vs.
computed tomography - a randomised study. Aliment Pharmacol
Ther 2013;38:303-312.

Yoon JH, Lee JM, Lee DH, et al. A comparison of biannual
two-phase low-dose liver CT and US for HCC surveillance in a
group at high risk of HCC development. Liver Cancer 2020;9:
503-517.

Arguedas MR, Chen VK, Eloubeidi MA, Fallon MB. Screening for
hepatocellular carcinoma in patients with hepatitis C cirrhosis:
a cost-utility analysis. Am J Gastroenterol 2003;98:679-690.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Westwood M, Joore M, Grutters J, et al. Contrast-enhanced ultra-
sound using Sonovue® (sulphur hexafluoride microbubbles)
compared with contrast-enhanced computed tomography and
contrast-enhanced magnetic resonance imaging for the charac-
terisation of focal liver lesions and detection of liver metastases:
a systematic review and cost-effectiveness analysis. Health
Technol Assess 2013;17:1-243.

Kim SY, An J, Lim YS, et al. MRI with liver-specific contrast for sur-
veillance of patients with cirrhosis at high risk of hepatocellular
carcinoma. JAMA Oncol 2017;3:456-463.

Kim HL, An J, Park JA, Park SH, Lim YS, Lee EK. Magnetic reso-
nance imaging is cost-effective for hepatocellular carcinoma
surveillance in high-risk patients with cirrhosis. Hepatology
2019;69:1599-1613.

Park HJ, Jang HY, Kim SY, et al. Non-enhanced magnetic reso-
nance imaging as a surveillance tool for hepatocellular carcino-
ma: comparison with ultrasound. J Hepatol 2020;72:718-724.
Vietti Violi N, Lewis S, Liao J, et al. Gadoxetate-enhanced abbre-
viated MRI is highly accurate for hepatocellular carcinoma
screening. Eur Radiol 2020;30:6003-6013.

Tillman BG, Gorman JD, Hru JM, et al. Diagnostic per-lesion per-
formance of a simulated gadoxetate disodium-enhanced abbre-
viated MRI protocol for hepatocellular carcinoma screening. Clin
Radiol 2018;73:485-493.

Gupta P, Soundararajan R, Patel A, Kumar-M P, Sharma V, Kalra
N. Abbreviated MRI for hepatocellular carcinoma screening: a
systematic review and meta-analysis. J Hepatol 2021;75:108-
119.

Gupta P, Sharma V, Kalra N. Reply to: "Risk factors and screening
intervals are crucial for evaluating the cost effectiveness of abbre-
viated MRI in HCC screening". J Hepatol 2021;75:1259-1260.
Goossens N, Singal AG, King LY, et al. Cost-effectiveness of risk
score-stratified hepatocellular carcinoma screening in patients
with cirrhosis. Clin Transl Gastroenterol 2017;8:€101.

The Korean Journal of Gastroenterology



