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Hepatocellular carcinoma (HCC) is the third most common cancer in the digestive system based on
survey of domestic cancer incidence, and the ratio of elderly aged 65 or older is expected to rise
steadily, leading to a higher incidence of total hepatocellular carcinoma. The most important thing in
treating these older patients with HCC is to assess the benefits and risks of the treatment in advance.
In other words, the benefit of treatment should be greater than the reduction of survival period or
maladjustment due to treatment. Based on these perspectives, we examined how the detailed
treatment of hepatocellular carcinoma differs from that of general treatment in elderly patients. In
conclusion, older age was not a definite prognostic factor of survival risk-benefit comparison in the
most treatment modalities. However it should be carefully considered and approached about possi-
ble complications in treating HCC in elderly patients. (J Liver Cancer 2018;18:103-114)
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Table 1. Major cancer incidence by age group, National Cancer Information Center (2015 ; Crude rate unit : person/100,000 people)

0-14 years old 15-34 years old 35-64 years old >65 years old
All cancer (14.3) All cancer (62.3) All cancer (450.8) All cancer (1,511.8)
1 Leukemia (4.4) Thyroid (28.1) Thyroid (79.3) Lung (253.7)
2 Non-Hodgkin lymphoma (2.1) Breast (5.2) Breast (65.8) Stomach (227.8)
3 Brain and central nerve system (1.8) Leukemia (3.2) Stomach (59.4) Colon (223.8)
4 Thyroid (0.5) Colon (2.6) Colon (50.0) Prostate (119.2)
5 Kidney (0.5) Cervix (2.5) Liver (34.9) Liver (113.4)
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Figure 1. Future population estimation : population ratio by
age group, Korea National Statistical Office, 2016 (reference. 2).
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Figure 2. Major cancer incidence by age group. (A) Male, (B) female, National Cancer Information Center (2015) (reference. 1).
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Table 2. Major finding of survival in curative aim treatment of liver cancer in elderly patients

S Elderly/ Survival findings
Definition
Study Treatment of elderl younger Remarks
y patients Elderly Younger
Poon etal” Hepatic 70 222/1,116 Median OS 38 months 42 months
(1999) resection (1,3, 5 year; P=0.940) 79%, 58%, 29% 75%, 51%, 40%
Mirici-Cappa et Hepatic 70 614/1,104 (After PSM) median OS 58 months 42 months
al® (2010) resection (1,3, 5 year; P=0.087) (95% Cl, 40.1-63.9) (95% Cl, 34.1-46.8)
96.8%, 68.3%, 41.9% 87.1%, 66.8%, 28.9%
Santambrogio et Hepatic 75 53/1,115 0S (3, 5 year; P=0.024) 65%, 46% 82%, 60%
al*® 2017) resection DFS (3, 5 year; P=0.104) 47%, 22% 57%, 35%
Satoetal”(2012)  Hepatic ~ >80,70-79, 423/2,261 In-hospital mortality <59 (as reference) 60-69: OR, 2.12; 95% (I,
resection  60-69, <59 /1,703/883 70-79: OR, 3.12; 95% (I, 1.05-4.29; P=0.04
1.60-6.09; P=0.001 >80: OR, 2.48; 95% Cl,
1.04-5.92; P=0.04
Hirokawa et al® Hepatic 70 100/120 0S (1,3, 5 year; P=0.0650) 91%, 71%, 56% 93%, 79%, 64%
(2013) resection DFS (1, 3, 5 year; P=0.0088) 68%, 36%, 27% 77%, 55%, 46%
Kaibori et al* Hepatic ~ >75,60-74, 2,020/7,576 DFS (P=0.379); P=0.399 60-74 vs. =75 years old, HR, 0.96; 95% Cl, 0.88-1.05
(2017) resection 40-59 /2,991 0S (P=0.016); P<0.001 40-59 vs. >75 years old, HR, 0.96; 95% Cl, 0.86-1.06
60-74 vs. =75 years old, HR, 0.87; 95% Cl, 0.78-0.97
40-59 vs. >75 years old, HR, 0.76; 95% Cl, 0.67-0.87
Liu et al” (2014) RFA 75 337/147 0S (1,3, 5 year; P=0.690) 96%, 78%, 65% 95%, 81%, 65%
Takahashi et al*® RFA 75 107/354 0S (3, 5 year; P=0.824) 82%, 61% 80%, 63%
(2010) LTPR (1, 3 year; P=0.932) 6%, 14% 8%, 12%
Nishikawa et al’" RFA 75 130/238 0S (1, 3, 5 year; P=0.001) 90.0%, 64.1%, 44.8% 97.6%, 83.7%, 64.0%
(2013) RFS (1,3, 5 year; P=0.238) 66.9%, 80.5%, 40.0% 80.5%, 40.0%, 19.5%
Fujiwara et al™ RFA 75 353/1,048 All-cause mortality 4.5%, 24.4%, 47.3% 0.7%, 17.7%, 37.1%
(2014) (1,3, 5 year; P<0.001)
Zetterman et al” LT 60 Total 735 0S (1 year; P=0.004) 81% 90%
(1998) GS (1 year; P=0.163) 80% 85%
Thuluvath et al”* LT 65 N/A GSrange (5, 10 year; P=0.163)  61.5-69.9%, 41.1-56.0%  75.1-78.5%, 59.6-71.4%
(2010)
Taneretal® LT 60-74,<60  635/1,304 0S (1,3, 5 year) 88.9%, 80.4%, 73.2% 91.1%, 84.9%, 79.2%
(2012)

Kim et al®® (2014) LT >65,50-64, 1,569/6,790 0S (1,5 year; P=0.0008)
35-49 /1,671 DSS (1,5 year; P=0.8582)

85%, 60% 87%, 65% 89%, 67%
97%, 85% 97%, 86% 97%, 87%

0S, overall survival; PSM, propensity score matching; Cl, confidence interval; DFS, disease-free survival; OR, odds ratio; HR, hazard ratio; RFA,
radiofrequency ablation; LTPR, local tumor progression rate; RFS, relapse-free survival; LT, liver transplantation; N/A, not available; GS, graft

survival.
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Table 3. Major finding of survival in palliative aim treatment of liver cancer in elderly patients

Definition Elderly/ Survival findings
Study Treatment of elderl younger Remarks
y patients (n) Elderly Younger
Biselli et al”* (1997) TACE 65 23/20 0S (1,2, 3,4 year; P<0.025) 54%, 34%, 21%, 8% 73%, 44%, 39%, 24%
Yau et al”” (2009) TACE 70 197/843 Median 14 months 8.1 months
0S (1, 3, 5 year; P<0.003) 54.4%, 23.2%, 10.6% 39.2%, 14.9%, 8.4%
Cohen et al” TACE >75, 65-75, 23/41/38 0S (1,2, 3 year; P=0.19) 86%, 41%, 23%; 83%, 66%, 48%; 74%, 37%, 31%
(2013) <65
Mirici-Cappa et TACE 70 158/396 (After PSM) median (P=0.391) 27.5 months 27 months
al® (2010) 0S (1,3, 5 year) 81.4%, 38.5%, 6.9% 87.6%, 30.6%, 19.8%
Inarrairaegui et TARE 70 73/182 Median (P=0.4) 12 months 13 months
al” (2010) (95% Cl, 4.2-15.7) (95% Cl, 104-15.5)
Golfieri et al*® TARE 70 128/197 Median (P=0.942) 14.5 months 12.8 months
(2013) (95% Cl, 10.6-16.8) (95% Cl, 10.8-179)
Teraoka et al”’ SBRT 75 54/63 0S (1, 3 year; P=0.27) 96.2%, 63.9% 96.8%, 67.7%
(2018) DFS (1, 3 year; P=0.03) 50.6%, 26.6% 66.5%, 45.3%
Di Costanzo etal®®  Sorafenib 70 60/90 Median (P=0.429) 16 months 12 months
(2013) Time to progression (P=0.318) (95% Cl, 10.18-21.8) (95% Cl, 7.45-16.55)
12 months 8 months
(95% Cl, 6.14-17.86) (95% Cl, 1.83-14.17)
Wong et al” Sorafenib 70 35/137 Median (P=0.310) 5.32 months 516 months
(2011) PFS (P=0.275) (95% Cl, 4.44-10.35) (95% Cl, 4.21-6.05)
2.99 months 3.09 months
(95% Cl, 2.30-4.53) (95% Cl, 2.76-3.42)
Morimoto etal”  Sorafenib 75 24/54 Median OS (total) 8.1 months (95% Cl, 5.4-10.7)
(2011) Median time to radiologic 2.9 months (95% Cl, 2.0-3.7)
progression Univariate analysis <75vs. =75 years (P=0.022)
Edeline et al® Sorafenib 70 51/78 Median (P=0.25) 12.6 months 9.9 months
(2015) Median PFS (P=0.63) 5.6 months 5.6 months

TACE, transarterial chemoembolization; OS, overall survival; TARE, transarterial radioembolization; PSM, propensity score matching; Cl, confidence
interval; SBRT, stereotactic body radiation therapy; DFS, disease-free survival; PFS, progression-free survival.
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oko & oFe A it Liu 572 754 o]Are] 118 3t
Zpt 336 T} 754 vk FA}E 1479 9] RFA X 25 #re
shapo] AA A8 % e H]E_Q} propensity score match-
7 Al gl B
8 THP=0.690 and 0.183, respectlvely) Takahashi *
Of Aol A= 754 o) 2} 107““4 754 ek 2kt 354““
2 | W3S uf, AA AL (P=0.824)7} FH A=
(P=0.594)80} ol 2}, =44 AEE(P=0.932)| A= F Tr__"
2§95 3ol 7+ glole.

59, Nishikawa 572 150} G225 AJdke 754
ool g ThAFE(13078) 2 754 m|vke] ShAl(2387)
TLo] oA 37 AA AHE=E(64.1% vs. 83.7%,
P<0.001), F-H AEL-(21.3% vs. 40.0%, P<0.001)= 117
Bapzo] o Ltk Bk ohel, F4H $YF 1B o
cally tumor progression rate) 2] H]nLof| A & 315 2FR}E0]
G5 A A o] HTH43.0% vs. 26.3%, P=0.002)." Z1g]
1 Sato 579] ALl A= 694 HI Tk 4,359, 70-794] 22}
5 471‘:5‘, 80A]| oA+ 1,858 o] 7hot SRS 7t 1 Ful I

A A& (in-hospital mortaility after procedure)2-
Aok . 78 ASLLE A FIE 21
A TH70-79A Q—X}—E odds ratio [OR] 7. 05; 80A] o]AF<- OR
8.12). ey} o] A= e AP ETHS ¥ e AR 5
wrgto] ojgt 40] Zewo] 94 s;m ol 2} 5
ol Z0]2 3T}, Fujiwara 59L& RFAZ A FRH-E 754]
n| ko] 22t 1,04878 2} 75A] o]49] 3537 6] A& A&
W@, 5U 7k =2 pask A7 Aol AE (all-
cause mortality) o A= 118 $Fr}Lo] B]aLE SErjtof| H]
ato] BAH 02 folulahAl VO 1H(47.3% vs. 37.1%,
P<0.001), 7+ AFg-E(liver-related mortality) of| A= &
AR Apol 5 WAT 4= YIATHP=0.64). =, | (8.0%
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vs. 2.3%, P=0.004), 7 213H10.7% vs. 4.2%, P=0.007), &}
A Z2H(4.0% vs. 0.2%, P=0.0014) 50| 23 18- 3¢
At Appel lo] gk

E3L A E Chen 572 704] o44o] g 7t
Apof| A A& o] & AEt BHALS F RFA B 7
BL-8 3291 (percutaneous ethanol injection [PEI] 57
A« (487)= v Lstle o, 5AF AA EE
(39.0% vs. 46.5%, P=0.612) 2 Fx A
41.1%, P=0.549)2 &= - 7+ Z}o]7} ¢l
2x08, 7H47%0] 7153 1ee] 79t Eapol A
REAS BTH49 244 3 Shboln, A4 F 494 &

Shh A G A E ol gt Bhejrt EEo]
o} st
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7. AS M55 M & (transarterial chemoemboli—
zation, TACE)

Yau 572 704] Z3to] 117 7ot 32} 19777} 704 0
512 8437 2] TACES] 2| 2445 Blustil=d], A% &
o] A& (disease-specific survival)of| A 51 AJEE0] 7—}7—}
10.6%2} 8.4% =2 117 FAo] EUTtH8.770E vs. 15.27]
9, P<0.003). T3}, Cohen 572 1027 9] 719t SHALE Ay
O 2 gt A AL (654 BTk 387, 65-754: 417, 754
o] 2378) ol A 37 A AEEo] Al T+ Zholl F-2Ju] %t
zFo] 7} Sl B 151 TH31% vs. 48% vs. 23%, P=0.19).
Mirici-Cappa 5-°¢] Lo A & 15878 2] 704] o] Ak 118 3¢
29} 39614 9] H|aly $HALE B w9 |, Propensity
score matching analysis &, A A& A {28t 2}o] 7}
AATH27AY vs. 27.571%, P=0.391).

QOF5lH, TACE 2| 2442 115 of Fo} st ait

7} kT, el ket Sofol g A A% Tl 7
ol ol B T2 S04 Fulgsr) SubEo] 9
of g 5 B £AHE S AN A0] T, 29 4}
&g A% 750l AstE o] Sl Y SApA Al7]E
S A 7Hs A o] 7] wf oot

8. ASMuIAIMAM X (transarterial radioemboli—
zation, TARE)

Yttrium 90 microsphereS ©]-&3t 7 S HFALA A 7]

o] Ao thgt A= Hts] AP gloy, 1# 2

ot )
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S Ao & 3 K17} AT} Inarrairaegui 5 -2 397
o] 70A] 0|4} 7 7k9} BRFET} 63 2] 704] o]} BRI
o A 54 AEEE BHBAS ), T 7 Aol ¢
< B3l QT30 Y vs. 127119, P=0.4). 18] &
ZF Yttrium 90 activity/target liver volume (GBq/dL) %= Z}+2}
0.1 GBq/dLT} 0.09 GBq/dL& TL&tol| A o &9roLt
(P=0.01), Al & AR A& 2 QI3 T30 v]aLe]
A S, WY 5 £ 2 7F S0 Aol glolek”
T3, Golfieri 52 1287 2] 704 o|A} Shab21} 1977 9
704) mlgk2e) v oA, AR S AELE Zol7} 9S

(14.570 vs. 12.870Y, P=0.942)3} Al & & ¢H 5 E35H =
22k Apo]7} g2 wastec

9. MMHIEIAIMK|E (stereotactic body radiation
therapy, SBRT)

312 9] 7k9k SRl 4] SBRTO] X| 2 & o] 3t 131
W7] ok, Teraoka 57 547§ 2] 754 o] A} 7kF FhAjo}
6399} 754) oIt 2 vl eick U] ol 60 Gy

1% ALY v A 2H2F 14.8%, 11.1%
(P:0.34)§ zFol7) glgl o, AA| Y2-g o] S-ou|st 2}
ol Y HP=0.27), Ty AEEL 8|1 L]
A7) B 9eH13704 vs. 25709, P=0.03). % 2 71 A]
& 5 R F 2 W) QlolAl fojulgt Aol ¢
A et o] Fg o)1, thE A28} 3 2
Y FAFE0] T o] glou], WA ZARFI} B4
T B L o] Q)7 oF7] wjFof A&t SBRTWH] &3 H]
W37 = ofFc) uhekA] oro g e Aol A1LE
o] Aobg A Bt o

10. EXIEXX| 2 (molecular targeted therapy,
sorafenib)

Sorafenib-& & Xﬂ E7}58ta Ad= 7k, E3] Child-
Pugh HZ7} A 58 Bol AL BT A T8 ey Aol

HSIEA, B AP TACE] A SR sy e

® TACE7} F5 A%, 1 A8y os 2He1 gy ™
2010 ) o] & 1 _4 7kt $k}o| A sorafenibQ] x| & & 7}
o] that A= wkz] bt} Di Costanzo 52 704 0]A+9]
1% 2} 60} ]1%‘ 22} 9082 sorafenib O = 2| &
3 5 A A Y2&} FF A3Y7EA] 9] A7 (time-to-pro-

gression)& B W59 wf, = o 7hof] §-9J 3k &fol= ¢l
O} grade II-IV o] AF9] St gt o] A} HE-S-(serious adverse
effects) ©] B]&o] WAL T SA}To A B Eta& HaLskel
TH15.7% vs. 9.2%). 3} Wong 52 -2 7042 7120
2 shle (s 357, vlaLw 1377), AA| *3%3%7 3
oF 287} 2 A]7P.4 29}7k, grade TI-IV o] A4F
|7 Whg-oll A B = ot 2F 2Rk 2ol 7} gl lvkal 531
t}. Edeline 50| m}euq 704 o)A Bk (519) T} 704

O

) ek 2hA(7878) & HlaLof A, = ok g A AEE, 7
RBEE Fovet Aol= fiUAT A8 T Rle

(45.1% vs. 24.4%, P=0.014) ¥ 3} ATA S AFE-3}TL Q)
L shajol| A 9] tiek &8 o) HIE(18.8% vs. 2.7%) 7} 118
Ao A o =9kl 8 9FsHH, sorafenib-2 I o A=

B 31 BRxpe} AR A B A S B YA, o4} uk-S-o)
AR = HollA o] =2 A S ol

Fl

11. Zto|Al(liver transplantation)
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2
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ol
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AT
oA, 1A o] A7t BEEONA = F o ZF Ao
L}(80% vs. 85%, P=0.163), Z1 A AL 9)\0‘]/\‘]“ 60/\1]
o) A7) ER) U1 BApo] v
7 F2-& B3 TH81% vs. 90%, P=0.004). TL A 07
o1 % oAU 1, AR, AAADE, °H 4 B 5
off &Jgk Apgo] Wet=dl, o] o2 a7 FhRjof|A] Tho]
A& A5 Tefshol 3 o ek, ol 4 Tl g%
o EH°P°1 2% wraljok ghekar Rk 1999014 2008
7HA] v)=g 7ho] A RS2 Bl Rt thqF R Aol =,
18-64A] ZEARE T} 654 o]/ SHAF 2] HlmLof| A 51 A
80| ZF2F 69.9%, 61.5%, 104 AJZ-£-0] 56.0%, 41.1% T}
ool wfet 18 719} BAE A O ol 4] FHE 1
o) b AS Uushct”
Bl Taner 52 135 9] 754 o] A

2
d
()]
oH,

?p
—=
-
:10
1o
ol
S

B0 g A% AL Q9T BF AE V1S 6574 o]
e sk vt glow, Kim 2 1,569 9] 654 o] 4 1t
oF hatol| A 7o) A& wh2: SRkt 50-644] 2] 6,990
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35-494|9] 1,6717& L T4t S o, 5 A &
AR AEEC oA 654 o)A o] thE F ol Bl 5o

oA FSE& BASFATH60% vs. 65% vs. 67%,

P=0.0008). 6‘]—1] F A Eo] A&L(disease specific surviv-

al) o A= Al - 7F ZFo]7E gLATH(85% vs. 86% vs. 87%,
P=0.8582)." o] & $ Al 25} AelE 318 9] 7ket ﬂx}

oA vo] 2= & Ae= dlSshe A E 4= )
TRl sFQITh A=, 319 9] 7k ShAfof A o] A1 A %01
AEEO A= Hars gRpet & 2ol 7t glA|vh FREE g
o] ofsh} Fakgof ofsto] HA HEE&Y AAasE U
7¥e/dol 7] wizoll, Alggt A e 7 E g sh e e wekE T

American association for the study of liver diseases guideline
(AASLD)of A= 4391 ZH ™ ghxol A Zhek A= A&
717HE AR5, 1 7HA S alpha-fetoprotein®] tumor
marker} B71 6719 17 9] 2851 A AAIE v 9]
t}.” European association for the study of the liver guideline
(EASL) TE3F 7k a9l A 9 67)1d 114 &) 25uhd
AHe ARSERL ek stAI ek R ol A o) 7hef ZhAlef| of
S <A & 2] consensus7} 0] F0] X guideline> it 22
of =2 gJololA) WL Qo] th2m, 24 4E 37
HolA] 654 olste] o] WA AEE aaol 7]ost
Z=HH4(OR 4.1, 95% CI 12-14.6, P=0.03)2] A o2 &
Aok ®31, Singal 52 719t ZHA o] T3k systemic review
o)l A extreme age 53], 654 O] &2 504 0|5} Ltol=
7¥et ZFA ol A negative predictor2}al 3191 L, Davila 52
6341 o4l A 634 Rk} vl el & ) §-ojn]aiA o
SR 709 20128 ATk sholch. SR igo] 24
& gho] et Rl ATk 35 ARl
QikA 0 2 71 71} 8ol A 7bet A ] 47t vl
St §37 A 7 A48k o] Aok w
7 SAR 299 ek 210 ol Wi

28 W 5 AERo] Frit YHUT 2A31E TelE
719l e el s o ol e & 2
oF 74 ATk et vl g-F ko] o

N2 A o] e 271 7 Bt
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e} Aol mhEA) 29I ael ntel, ) 17 7k 8
A0) 4= ThbE 4 7 Aoz AT o) A
= auhole 2 X2 4 ol g Folalo uket
ZOE Qg Ay Eo] FASHL, 19 wHY Hhol B 24
AT B Blgo] F71stel, 219 Aol 4R oR
1o) A F748 Aol7] WRo|ck. uhebd, 117 Bt
H3 2 of3ss

9 S Lol A A
A7 Fagt=Eg el Aotk

o gate] 2|zl QlolA] oluth Fa5H 1
2o o AFS A R0l whe AEE) ool7} 24
1 A35}0] oFstol 7-o XA F Q) 9F Ao et
,_V:.]é]— 7—10]1:]— ES] x]g_ A g_,,].;a o8
H71e 4= Qloh (geriatric evaluation), 917§ 9]
ole} seiek, Fe BHael 2o A3l
3 %= Ik wehAl, T FAFE2] BlofEl S of
of b= 11g Fr} 7|3t o]of mpE g 7F
A2 holE2elE A eshs Holopua

o] H]-8-& ol o] g Aol
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