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Emerging Treatment in Metastatic Colorectal Cancer

Jae Hyun Kim, Seun Ja Park

Department of Internal Medicine, Kosin University College of Medicine, Busan, Korea

Colorectal cancer (CRC) is the third most common cause of cancer-related death in the world. Although the long-term
outcome of patients with metastatic CRC is still poor, target therapy including anti EGFR agents and anti VEGF agents
and immunotherapy including anti PD-1 antibody and anti CTLA-4 antibody have shown clinical benefits in the treatment
of patient with metastatic CRC. In the future, the personalized treatment strategy based on the clinical characteristics
and biologic features of patients with metastatic CRC will be necessary. In this review, we summarized the mechanisms
and clinical evidences of target therapy and immunotherapy, and the guideline of clinical practice in patients with
metastatic CRC.
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o] qith. FZojl+= T-cell®] CTLA-4 (cytotoxic T-lympho-
cyte-associated protein 4)5 EZF OS2 3} ipilimumabz}
PD-1 (programmed cell death protein 1)& EZ 02 3t=
pembrolizumab, nivolumab¥} Z+-2 WX 2 4|7} E3] MSI-H
(microsatellite instability-high)2} MMR-d (mismatch repair-
deficient)?] o) et ExtollA A Aoz o
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1. ENXZH

1) EGFR 2{H[A|

EGFRE A|zefgdehid =812 EGFRE] Al 9] g9
AeAgEdo] AstA =H, A2 W tyrosine kinase G4
o] ¢lAtsKphosphorylation) =] 12,> RAS/RAF/MAPK, STAT,
PBK/AKT®} 22 A3 AGA| A7 @43kt o2t A&
AAA S sk A S43 Az 3o A4,
o) HAol o 4L A ek EGFRE tiget]
49-82%0l A @o] F7HE A gEEh” Ceuximab
<2 EGFRY] A2 9] 949S FH o= 3l 7|HE GE2E2F
A|(chimeric monoclonal antibody)¢]™, Cetuximabo] EGFR
of 23stA = EGFRE] Al & G AadgdE20]
2R FotaL ol= ¢Isf Al W AZHEA A ST
o] YA | F2]0] A=A Hrk” Panitumumab2 ¢4
Q1A g ©EE3HA (fully humanized monoclonal antibody)
o, 2§ 7| HE cemximabe} ALY EGFR AR}
FOLFIRI = FOLFOX2] B3t 98 RAS FAHK-RAS,
N-RAS 2% gAel Hol4 tiget alae] mael A=

HHoR QAT gtk

2) VEGF H|H|

VEGFE oMd F%ollx 8¢ A4 (angiogenesis) TS =
Aok Fag QARto|oh” VEGF familyol 557 (VEGE-
A, VEGF-B, VEGF-C, VEGF-D, and placental growth factor)
7} Qlem, o]t VEGF7} Al FH ol W& == VEGF
receptor (VEGFR-1, VEGFR-2, VEGFR-3)o]| A3lstH 3
XA 7o) A2 th? Bevacizumab VEGF-Ad]| A3
© 2 ZHL3l= ARG A Y HEE A (recombinant hu-
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manized monoclonal antibody) 2, Bevacizumab©] VEGF-A
o] Z%tslH VEGF-A7} VEGFR-2¢] Z3tslA] #3174 ®rk”
AMlibercept= Q1A|E A= 83 @l (humanized recombi-
nant fusion protein) &2 VEGF-A, VEGF-B, placental growth
factoro]l Agtste] B¢ A L WHFHTE” Ramuciru-
mab2 21X ©ZE38A|(human monocloncal antibody) 2
VEGFR-29] H|Z9] 49& B2 31 X aAo|ch™
Regorafenib> 2 E-83k= B3 7ho|d[o] = JA|A|(oral
multi-kinase blocker)2 VEGFR-1, VEGFR-2, VEGFR-3 ©¢]
Qo] &=, KIT, RET, RAF1, BRAF, PDGFR 53} &% o7
gl o] F}oluy|o]=E 9A|gtch” Bevacizumab@} FOLFIRI,
FOLFOX, = capecitabine 7|9+ oFz2] W3 @2 Aol
e 2k Al A7 WHo = QIR Qlok. Afli-
bercept T+ ramucirumab3} FOLFIRI2}S] B3 X2+ ox-
aliplatin 7]¥ke] ¥t 2|70 ¥kg-o] gle Aol i
Apf|A &S 7S 4= = A= O], regorafenib
2 7129 oFE A&o| HEgo] YIE Aol i EA=
oNA A=d & 4 e A= Ptk

3) EGFR MMt VEGF 2H[H| 0|2|e] XIZH|

TAS-102+= thymidine 7]9He] AL {-AFA| Q1 trifluridine 2}
thymidine phosphorylase 2A| A 2] tipiracil®] E-¢} A|A| o]
t}.% Vemurafenib-& V600E mutated BRAF inhibitoro] o,
BRAF/MEK/ERK pathway 2] BRAF/MEK ©HAE 2 A|5}A|
r}” At venurafenib S THE-0 2 X181 HH, EGFR
signalingo] ©3]2 A&Ad3t=| A PI3K/Akt pathway7} &
3tEe]l I a3t AlRrE 4 ok

2, HYX|ZH|

1) PD-1 and CTLA-4

PD-12 8/43he TA|22] 9o = I 8Ao|th
oAz o] T = Tl 9] PD-L1 (programmed death-
ligand 1), PD-L27} TA|Z&] o] = PD-13 ZgtsHA
H, TAIZ7} GAIZE st sfor ket o2 QIAISHA]
F51A €t &, PD-13} PD-L1, PD-129] A9k TH Z]
X3S A AZIt Anti PD-1 antibody= TA|Z2] PD-1
T&A Agsto] GAl2] PD-LL, PD127} TA|ZS] PD-1
I A9stA] ZoHA s, THIZE BASAA dAlZE
w35 E e
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o)t} YA A|A|E(Antigen presenting cell) o]l A W& =
o] MHC (major histocompatibility complex)& 53l A
A TAIZ 4-8A|19F 2stA =i, £33 FA-AA=Z
9] FHo| £A)5H= B7-1 (CD80)} B7-2 (CD82)7} TA|E
FH| EAfsk= g™l CD283} AglehA = 354
FRUAZ A-E5HA Hol THZE 432 4= Al Ek
CTLA49] &L o2t F-FAFUA| &J3f TAI=Z7}
24ste ool yEh, CTLA4= CD283 HFAH o=
Z-4-(CD28L tjAl3to] B7-1/B7-29] Agghste] THIZS)
GAEE A9AA 71T Anti CTLA-4 antibody+= TA|3E 2]
CTLA4 $=gAo Zgs}to] CTLA47} CD283} HAH o=
2-g5HA] XA staL, THIZE 843 JH= /AT +
GA sto] FHEE wIjstES gEGY

2) Anti PD-L1 antibody and Anti CTLA-4 antibody

20114, Anti CTLA-4 antibody?l ipilimumabo] & o]A]
Zaize] 2|20) v AEelokEEHA Food and Drug
Administration, FDA)2] £¢1& &0 2 gkl 2014d9)
= anti PD-1 antibody¢l nivolumabi} pembrolizumab F3t
Hold SAFL A7 5¢S WA HUTE 2017d0) o=
HAale dA E7FsstAY Aol F4ol MSI-H E+=
MMR-d9} 22§44 ol 274 Holohd FFY SR
Aglo]l HARABAE AR 7Hs3tes oS A =
o} ol A BAlE TAIZE B4 A GAZE &
Aol 717 o=, St THIZ7) A2 £3t 34T
$9lomg, o]2 Q3| AZPHY A Fo| Fakgo] Ty
4 ek

B} 710l 2gt Tt 2, tigdollA] anti PD-1 anti-
body, anti CTLA-4 antibody®] &i}o] tfst 2 A= oF3
njH|3E Aotk MSI-HO|AY MMR-dQl 73 -¢-of] g5t
pembrolizumab} nivolumab?] X2 &3& 7|Hg 4 e
, & o g2 Hlole Y] gErt Easith. KEYNOTE (KN)-
142 trialof| A= 619 2] MSI-H/MMR-dQl #olA o3¢t
AE A2 2 pepbrolizumab®] EIHE 43R, 1274
LA AAEEE 72%, FHAYEE 34% ¥H3E 28%E YEt
H3Aek’ Check-Mate (CM)-142 trial | A= 7478 2] MSI-H/
MMR-d¢l o] diget SAE tiide =2 nivolumab®] &
5 EAEHE L, 1270 DA AAYEE 73%, FEAES
50%, ¥H3-E 31905 eI E3 o] Ao A nivo-
lumab¥} ipilimumab®] W3}t 8ol thejA = A5t H=H],
12707 AARPEE 85%, FHAYESE 71%, RHEE SSWE

Uehf ek 22 1089 MSEH/MMR-dQ] HolA chgret
SRS o2 g ojn] Aol A] atezolizumab} bevacizu-
mabe] Wi a¥o] aFlHolgirtn Busiga” @A) WY
A=A e} #A2) 24 9] HE 2ol et v A AT
7} A3 o] 9lth KN-016 trial} CM-142 trialof| 4] MMR-
proficient/MSSQ1 Zo]A] &t &t tial| A= pembro-
lizumab3} nivolumab/ipilimumab®] 2| & & x}o]] thafjA] B4
stgo, a7 §l9ith MMR-proficient/MSS2l Z o)Al T
2ot 51z} 23S JAFO 2 cobimetinib¥} atezolizumab2] H
g ol s EAg AFeae 17%) B8 Bk

3. BN ARS VisE SRy

AR NCCN 7heo|=giRloflx= Hold it Ak 13k
222 Bevacizumabzt FOLFIRL, FOLFOX, T CAPEOX
o] Wgt 25 Ak Y3, K-RASSH N-RAS o]z}
oA 2S A B¢ Cetuximab E+= Panitumumab
7} FOLFIRI T+ FOLFOX?] %3 x| 22 A%stz gk’

12} 2 27}F Afjstichd, 23 X522 thadt 22 oIS
AR & 4= ok 13 A2 2 Oxaliplating 33t =25
3t 7-2-oll+=, FOLFIRI+Bevacizumab (or Aflibercept or Ra-
mucirumab)&] ¥t 2|25 AEdf & 4 33l RAS {327
AAro™ A BRAF V600E mutation®] ¢l 73-9-of+= Irinote-
can+Cetuximab or Panitumumab+Vemurafenib2] ¥3t X5
2 A 2 2 9leh. 5k MSEHE <ol Nivolumabo]
L} Pembrolizumabi} -2 WA 2A|E ARES & 4 Stk
12} X B2 Irinotecan Z33t X BE 3§+ 9ol FOLFOX
+Bevacizumab®] W} A28 A= 4 9L, RAS Aol
A} BRAF V600E mutation®] {)&= 7-%o]|&= Irinotecan+
Cetuximab or Panitumumab+Vemurafenib®] W3 X825
A=l & 4 Aok ERE MSIHG 73-¢-l= Nivolumabo]uh
Pembrolizumab3} 22 WA BAE A3 & = Sloh

22} A 7o Aufjgt A-Lof| =, Irinotecan+Cetuximab or
Panitumumab®] W3} 2] & =, Regorafenibo]uy TAS-102
(Trifluridine®} Tipiracil) A28 133 4= 131, MSI-H?I
730} = Nivolumabo]t} Pembrolizumaba} ZH-& WY x| &
A& A& & 4 ok

AA, Sy AFEE HAFE7HONA s 8%
9 Fg7|&0] 2w, 12} X 2% FOLFIRI or FOLFOX
+Bebacizumab®} FOLFIRI or FOLFOX+Cetuximab (EGFR
F/dolhA RAS A B-E AR 4= 1AL, 23 A g =
+ FOLFIRI or FOLFOX+Bevacizumab T+ FOLFIRI+
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Aflibercept (oxaliplating E3§sl= 318k Hol| A4l o)A
U ol% WaE Mol AP AN 4 9l Ea 37}
FA| 2 irinotecan TS 8§ E= irinotecan-+cetuximab
(100/100)& AFE3F 2= 9Tk

2

rhu

U7 AAA A Ed B E 195 71535H
HHA el gt A=EQl Bio] EobxaL lrh
SRR tPg R 7)ol WHSHA] SshH 2 PA] ofn| Ao
71 2 A7 25%0] o]=t}. olgst Ho|A At
EAe] X zofl, EGFR JAAlt VEGE SAIAIeF 22 #24%]
BA7F AEEEA o] Y EAFe] HA FEET

T AEL0] FLE AT 22y 2ARB2A| 0= A=l
= Wio] T &= L, ol2fdt WS dAlsk = =gt
Aol E e 2 X=2A9] o] Fa3t ojf7t Hat
Utk 2 AR7HA] FF A= ol HIX=2A7} B
A Aoz AXEHIL =, T o B I 28353
Ak FFo|l= AGA=2A7E g X729 a3 FHS
2 e 4 Y Ao 7|g"h A So] A
A71A 8 B H(next generation sequencing) i} Q1-5X]59]
JEWEﬂQﬁHW”%ﬂﬁﬂﬁﬁﬂﬁﬁﬂﬂmﬂ**
HARE dlolE et f40] 7hssHA HUL, o=

M Bl A B AR B Baistol
7 A WA BHARAS AYARA 5 At
i}

32} g4 x| & A ZH(precision medicine strategy)©|
Aoz 7k,
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