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[ Abstract ] Most melanomas have BRAF V600E/K mutations, making V600 an important target for precision treatment of
melanoma, and it can often be blocked by a combination of BRAF inhibitors and MEK inhibitors. The emergence of immune
checkpoint inhibitors has also greatly improved the treatment outcome of patients with BRAF V600 mutation-positive advanced
melanoma. Clinical trials are also underway to determine the best first-line treatment and the sequence of combination therapies for
these patients. This paper reviewed the latest progress in the treatment of BRAF V600 mutation-positive advanced melanoma in the
era of precision medicine.
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35%~40% [6-7] HZ:%Z%QZWH‘AE [8-9]
T PEIRIT %ﬁlﬂmﬁrrBRAF V600575 fH
PR 1 S8 T T AR B T I A8 7 ORI J 2

S VIO I — AT B R S I PR B 1E A
ﬁéi%)%, i BRAF V600575 FHE ) ] S (0 2%
S HE BIRIT R SR AR I . SRR TR
S IEAEBRAFI/MEKI/ICIXT FBRAF V6005875 fH
P I B P €0 2R RE R Ak TR I RS

F1 IEEFRMFEHEBRAF/MEKI/ICIZT FBRAF V600325 PR RE HE 2 & H BT /Y Il A R Ie T 2
Tab.1 Summary of recent phase |l trials evaluating the efficacy of BRAFI/MEKI/ICI in BRAF V600 mutation-positive advanced melanoma

NCT number Follow-up time ~ Number of . . Intervention/
ilyear cases 1 Intervention/treatment Primary outcome treatment
coBRIM =5.0 495 Vemurafenib/cobimetinib vs Median PFS: 12.6 months 2019.07.21
(NCT01689519) (2] vemurafenib vs 7.2 months; 5-year
PFS rate: 14% vs 10%
CheckMate-067 =5.0 945 Nivolumab/ipilimumab vs nivolumab ~ Median OS: NR vs 45.5 2016.08.01
(NCTO01844505) sl vs ipilimumab months vs 24.6 months;
S-year OS rate: 60% vs
46% vs 30%
IMspire-150 2.0 514 Vemurafenib/cobimetinib/ Median PFS: 15.1 months 2019.10.11
(NCT02908672) [ atezolizumab vs vemurafenib/ vs 10.6 months
cobimetinib
KEYNOTE-22 3.0 563 Dabrafenib/trametinib/ Median PFS: 16.9 months 2019.04.25
(NCTO01597908) (14] pembrolizumab vs dabrafenib/ vs 10.7 months; Median
trametinib OS: NR vs 26.3 months
COMBI-I 2.3 532 Dabrafenib/trametinib/spartalizumab ~ Median PFS: 16.2 months 2020.08.11

(NCT02967692) " *!

vs dabrafenib/trametinib

vs 12.0 months

PFS: Progression-free survival; OS: Overall survival; NR: Not reaching.

1 —&EmEKEIRYT

coBRIMFFY ' M AE K B V45 SR W, 7
HIE I BRAF V600545 BHH4: 11 e 17 5 €0, 3% 0 7
Z, BRAH4E%dE)e ( vemurafenib ) /7%
J&. (cobimetinib ) A L vemurafenibyy 3¢ 5
4, MR P ALPFSo N 12.6F17.20 1, 54F
PFSH 5N 14%HM10%, FHAIO0S/H5H]H22.5
M17.40H, S5FE0SHEDN31%M26%, X5
I I R K 5 COMBI-d FICOMBI-vil.

2k B [ 5 H73dEJE (dabrafenib ) /i EE e
( trametinib ) 1EN—ZRIRTT, SHOSHHK34% |
AR —F M BRI B LR
fi# % (objective response rate, ORR) (68% vs
45%, P<<0.0001) .

25T 1 bIABRIM7iE: "', coBRIMAJF
5% 12— E S vemurafenib/cobimetinibBE 214
JTHEBRAF V60075875 BH - e 3 B8 (0, 2008 i 2 rhm]
PIRHASR A

2 —&ICIBEGIATT

BRAFiI/MEKiS5ICIAH L, KA R b
5L U7 ICTR T BRAF V600575 BH: 14 i 41 2 42,
R, BARGMREAL, AE S RRAN
B

M IJEH ST (nivolumab ) /4 UE FdT
(ipilimumab ) JZ5— MR T —ZI6Y7 BRAF
V60057 P A4 11 P8 8 38 B W ICTZH &
CheckMate-067HF5% 1, WolchokZs ® ¥ i 1] 2
{0 2208 (B FEAL /3 Bid 2 nivolumab ipilimumabk
A2 . nivolumab 254 Flipilimumab i 254 ,
ZEREIR, 341M6.5F0SH A N60% . 43%F
25%, ERAGIHEE L (P<0.05) o 3K
{OSAFHIINR . 45.5F124.610H , 6.54FORRS>
BIAS58% . 45%FN19%, *F HbAChirbifi 1 5 4F (1 4%
570 R4 A nivolumab 9 77 2 () ORRAR- 35
g, HIYARIR BN AL N Frge il (i) . (EAS
B, FEIRITRIRT 1240 H NERB IR 7 4180
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INFFEEPFSHIOS, B2 4kt 5 2 B AR
T, R TR T [(E
I ] -1 (programmed death-1, PD-1) JA¥72E(%
2o 0 T390 06 v B 7 B ) e K B RS, IE A
ICIER BRI T TEBRAF V600578 [ 5 vh B 4
4 FRARIIR IR RS
3 HEATEBRARERIARST

BRAFi/MEKi SICIAYA K W ML A [H]
S F =BT R AT B ok H A ML
7, BRAFiI/MEKIiA] 5| & I8 il 55 1 A2 1k
HEOE YR E AL AR AR (major
histocompatibility complex, MHC ) fJ#£ik, L&
CDS8™ THKELAMI AR 2 L HSBR BB 1
FHIEAE QB fay 5, PRI G B4 I PR S 6 1 PR 30
F) 7] HE 380 B A LR T 4l
PR e T B BB DN =B 7 i AR AR I 2R Ak 1) 2R
HRHIE

IMspire150%F5% ' W BRAF V600775 [
PRSI e~V 1 22 2298 S 35 0 FiC 3l vemurafenib/
cobimetinib/P | Bk 41 (atezolizumab ) =
BEIE9T 4H Flvemurafenib/cobimetinib S EL &7
4, FELS R EIEIPES, 1i# PFS
A& B EER [ 151040 H vs 10,6501,
K& . (hazard ratio, HR ) =0.78, 95% CI:
0.63~0.97, P=0.0251 , 24FOSH4145lh60%
M53% . MG ITERG REEIRIT A M F 2R
R SN A I T W R LR i ((51.3% ) FIIRYSE
(42.2%) , BEWZERL . XEE DB
B AT RS SRR YT T A AR IRY T T
TG KBS ST I 2 B AP Y PFS,
HHZER TSI 5E X

KEYNOTE-022i3 ') B¢ T dabrafenib/
trametinib/MATH A ERHHT ( pembrolizumab ) 41
&, BEELEEMRETEIPES, 4582570
il X A E KA (36.64H ) HIkt
Ui, S8R ER, AT A ARUKIRIT 4 ORR
SRR 63% T2%, AiHE A0S AIRE], f&
HoN263 101, PARIHAIPES (16.91 vs 10.7
A R R RS TE] (251 vs 12.1
AN ERERE P JESE 7B SEA

M fEBRAFI/MEKIFHEINICT, WiFARESE =)
HORR, {HAT By 11 ol 5k 2 4R 45 1 i 24 19 k2
TCTHF A B R T LAEAS [R]3A 7 4 2 1) 7 22 Sl
F IR AL AR B, IR A AR A P EA
ICIZH A P FE BT Hh 0 2% rh A7 S5 o7 457 45 B[]
X — AR

B R A MCOMBI-Tit R [P R T
dabrafenib/trametinib/spartalizumab HIIR T 4
G, FEAEE (G IPES ) Ak B
& (ORRFMIAFOSK ) ZRHILGIT¥E X
(P>0.05) . BETX—455, /B4 AT AHERE
YEBRAF V600575 PH 1 1t 6 1A €0 2088 i 4 b iy
Pz =37k (HaX e RO EdE AN e IA 4518
PR, ZBIFIERIAR SR A5 RIS R R, AT
INHES R AR, ERRRENEE .,
AP

H #6148 10 36 97 5 B8 IR YT T B I
P g Jo TR, IR S B v AT R A T R
LR AR, W E = RO B I RE M 5T
WEHG . Mitt, DREAMseq (NCT02224781, I
1) . SECOMBIT (NCT02631447, M) .
ImmunoCobiVem ( NCT02902029, M) &
EORTC EBIN (NCT03235245, 1) #F5¢iERE
%P, HrhSECOMBITHIDREAMseq #1546
(ORI PR € { e A Ol /A FHRRARINE ) P28
B, ORI 2 A ICIH B IPFSIE T2
BRAFi/MEKiff) 4 .
4 BT R R EDIREY

KEYNOTE-001BAFIAF5E 20 #5457 k2%
i K /N (basal tumor size, BTS ) 5%
pembrolizumabf )T 14 i 1] 76 5,2 98 28 4 il fm 2
FIROCHR, 4iREY], T BrBTS 5KK
FIOSTSL AR ) HURBTSH Wl B R MTA YT
R — DR, (AR ZE R B IESE
HH R TS 52

BEAEVEZ TS B IR, bR AR AR B AR
FrEseTs [ 25 ] Bddk-1 (programmed death
ligand-1, PD-L1) FiEAERICIHREEIRTT I —
A7 TS R 2R, SR T CheckMate-067HF 5% /7,
Hodi% "2 A g B A PD-L 1 1A R REAR &
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HFIOS .

JiJEg 2 E K A M ( tumor infiltrating
lymphocytes, TIL ) 5 M (0 2008 B B A A7 %
kA o P R ERL B, R 2 R DR
BT U IR R BITIL R E 4y
R RAERBIFEAE RYERAY, i 2R R0
(Rly TR F sk bl ) maRik iy T4,
Jo 78 MRy 5 0 B ARG A TN . AH LB Y
PD-L 133k, T2 1 2 AU T AR AR MR 15t
WEE, SRR SON A B SR A TR S

BAARBEAAEZ A TMB, TMBULEE
B AN ICTAYT INRCR . A — L5848 C Pk
B2 IR S TR AR R AR A, DT 52 w47 i I
TPERN T H ST, BRI
SRR AR A, DU 28 A
PRI FNRITRL A EAEERE, HEOCT M
WG E IR BV IR R ZBUE TR A (R TT
THEO T HATHY, XA YR SRR YT T
JE W B SR R R T EAR R T 0]

FELR T IR S EE (lactate dehydrogenase,
LDH ) /K-FATJ2 B W e 09 28 0 3R 9 B 3 4 2
B ) ¥R T BXCPR IR T Y o B B 0 AR A e A
g el IMspirel 50 #E R PEHT N
COBRIMF T 2H 437 2! HICheckMate-067 () 7 4
G USSR, JEZLDH/KF . PD-LI
R FIRA . TMBHRIE &R 2 i R
IR, I Hax Se PR 2R Z A AF7E — 2 A G
PR, BHFSEEHE— 2D PPN BE R 1R YT AR P gk
i () SR AR o [RIESE, bR G5 PN A
R WAL ZA, 41 BRAF/MAPKZE 7% i fi 4]
WA S, B R EERR LA E SR
FZF, XL KA LDHA, [Fd
BRAFi/MEKi 1 i 24 1 Rl G B 1697 1 S A K
i 1 3k S PR ZROKE A Bl T kT 0 Y e o

ST
5 #iE

HEAREUEEI IR, & SRR R
PEGPE . o TR RN o 7 1) SR A5 3 T
— LA S e . REE AT S5 R IRIT I
BT A HTRIL, ZEBRAF V600575 FH: 1% e 1]

AT BH I —ZaRYT R 1R WA A A
Rexo SR, RTHRAEM—LIBIT . 4YNRITH
JEFE . 1 B A= b i ) R atE— 20 () 4 53 B A5
B RER PR, DB AF S S IR
I T AR T o

H AT TE R HR AR TREHERR ST ) —
ST o WARTE RN RE R B2y, o H]
WA & B 7 I AT 5 PEAL , HHZUREL, 2
(i) 2 o P e ol 2 A8 S TR T AR . i
R R AT R T A b iR ) AL TS R B
R DNA ( circulating tumor DNA, ctDNA) |
miRNA | K JE4iSRNA (long non-coding
RNA, IncRNA) K H o/ A A0 T -3 1
W, S BB RO Ty L PR
ATE T DB B AR HE TP T BOR . s 4l
S SRR AR AR, ORISR
A Y RN, IR SURST . T R R
G, LR AW, XORRERTT
IR A ST 5 R 155 1 B 7 T

PEEPRER: A EE S PINEER 4
.
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