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RIS HETR HER:
2T SiaTIlE S Bk

&BHY AFENY BORY F @) WREV
(VTR B S — BEBEas AN TR, 50 3150005 2 TR EESENE, FHUE 315211)

WE Z5HW% (colorectal cancer, CRC) JEAEREE =KW WIRE, W RBIEACIET- M KRN . JRETES L JLHE
BT T EEBUS IR, (BERESE HWE (metastatic colorectal cancer, mCRC) WITEAIIRIE . TEZ) 2%~4% ) mCRC B4
HAEANF KK 7322 (human epidermal growth factor receptor 2, HER2) ik, %M G S5Xi R & A4 K H 72k
(epidermal growth factor receptor, EGFR) I [myAY7 T 25 AH G, X259 I FI69T RASBFAE T mCRC, BR 1 7E B9
FFLUBEEIRIT PR A VCHTRYTHE LSS, HER2 /£ mCRC 1A B P g\ Ry 2 BOCE B . A SCR G473 HER2 7E mCRC H1 1y
ST AYFRRE . SRS R YT R R . SR, RN R e pr ik . FERIRAIZ4AE . AN R RGP R DNA
R AR BB IR . JRITZ I, 4IRS AR 2 BB ] . SASE DT . SURR SR D AR BT A B0 24 1 A5 0 1) 25 W 1Y)
I PRI EE , IR e A JS i 5 5 HER2 $R 10 BESIR YT IV 01, LA IR AT R & PR FARAS 1 1 2 1) 43 F-HIL I
AL T W5 o 30 B0 S s 33878 Ak . HER2 YRR IAIRYT N VRS E G R E RS 7 A SR BT ALE , FEASR B2 T

i, DS B LR AT 3R i

KR NEERAERNTZR2, HBRVEa i, WEET, e

FESZES Q7, R7353

2L ¥ (colorectal cancer, CRC) &—Fpif
ET KRBT, 32 45 A B e
PR RS 2022 AR ERIEAE LIRS, CRC YK
I RN LT3R A3 T 51 A B DA g 1 5 3 467
FEE 247 . E CRC Y& IR 2 ABE T 355 5
A1) UL J g R 25 2 S0 RN 467 P FEBTZ I
CRC 1, 20% I £ & TEW) YOI AS I 8 A e 3% 1 Mt
], 15 25% (B FERE T A ) & B 338 2
T F M4k H W % (metastatic colorectal cancer,
mCRC) & — Fl' #il J5 # 2 M % % , SEER
(Surveillance, Epidemiology, and End Results) %%
I8 R BHE R W], mCRC B & 0 S 4F M A 17 %
(overall survival, OS) Z5°k15%. HTEHE ABEFI
AR TR 2R, PGS IR IERAR
I, CRCEEMIRITERBEEIETA . 0T,
BERL, RURFAR . AT RS Ry YA B
IT RN — P B O E AR T ik, JLHSEXS
T2 TR IEE, BEE R rRee
BRE AT Bl Filan, XFF RAS HF A=A H A TR
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Fa & (microsatellite stable, MSS) Bl 4 il & & )
fit 52 %  (proficient mismatch repair, pMMR) ¥
mCRC 7, FTLERHMITI G PR A KK+
& (epidermal growth factor receptor, EGFR) Jf
J7, WMAJE AT (Panitumumab) oK P4 % 1 HpT
(Cetuximab) ', W4k, X Fi DA & E AN E
(microsatellite instability-high, MSI-H) &% 4 i &
i ikt 75 (deficient mismatch repair, dMMR) f#)
mCRC B, AT LUK Sk A a4 )50 e p 2k
Hipr (Pembrolizumab) I&J7 7'

Bt 3 20 AR BT BT AR 2, A TR
SEEO TR AT AT T AR R, AR
WA A F 321K 2 (human epidermal growth factor
receptor 2, HER2) & [H 4" 1§ sl i Rk 1E R
mCRC AHRRITHLS, CAEMRAT R U5 | & &
*HIHIE R A
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BB, & HPUEERETHHER2: 2 5RTRTIBSHE +937-

BESCTE ™, Wk, ARZEIR S R 4045 HER2 75
CRC2Wr A i i 4E A . HER2 FH: CRC (4 1]
6477 HEs 14 I HER 754 i CRC S oA 5
i, AR T HAE B GATT L AAE mCRCIAYT I
EWNiE VIR

1 HER2ZCRCHI—/MEREEF

HER2 BE A F 17q21 Y a4k I+, J& F EGFR
FE 5L, H 4w A% B9 HER2 25 11 2 — F 5 I
", EGFR % % t 4 F i & 2 ¥ W = &
(receptor tyrosine kinase, RTK) ZHi%, f1ff HER1/
EGFR. HER2. HER3. HER4. Efi1#8H 3 M5

B R, gk ) AN BE IR A5 S 4 A
HER2 HERD
D )
ECD T I
N 0’ il
A o

MEK

HER2 HER2

(extracellular ligand-binding domain, ECD) , 15 %
ZEF I (transmembrane domain, TMD) LI &g
fi% 2 PR 4 B 245 #4 3 (tyrosine kinase domain,
TKD) "', EGFR ZKEHGE K T2k — R4k i
K255 5 ECD ML, A2 ff R 25 — 5%
IE R, EmBEER L TKD H- 3506 T iEfe 7 24 i
A6 /) #5 F # B¥  (mitogenactivated protein kinase,
MAPK) . i g Bt VLB 3 3% % (phosphoinositide 3-
kinase, PI3K) 2 JAK [ (Janus kinase, JAK) /
5T i T M Sk iE AL I (signal transducer and
activator of transcription, STAT) %515 51 %,
BN WS iTR (B ™, A,
S5 HAKGER G ANFE, HER2BFR A “IILZAK”,

HER1/3/4

e LR
(®)

!
K @D

HRRZ5:

Fig. 1 HER2 structure and its downstream pathway
El1l HER2ZH K H T i@ H%
HER2: A3 4 K] F % K2 (human epidermal growth factor receptor 2) ; ECD: [ &) Fit & 45 & 45 #4948 (extracellular ligand-binding
domain); TMD: F5IRZ5FIR (transmembrane domain); TKD: B BRILAHLE R, (tyrosine kinase domain); RAS: KR PAJRIR #5968 FL A [H]
5% (rat sarcoma viral oncogene homolog) ; Raf: PRHUINHEF 4 R FLEF (rapidly accelerated fibrosarcoma kinase); MEK: ZZZ457E{LE
W (mitogen-activated protein kinase kinase) ; ERK: #Hi[fi 5559815 ¥ (extracellular signal-regulated kinase) ; JAK: Janusi{[if
(Janus kinase) ; STAT: 15 5% S 5 % 3£ 35 IN T (signal transducer and activator of transcription) ; PI3K: B It Bt JUL i 3 354 it
(phosphatidylinositol 3-kinase) ; Akt: 7 [1#4 BB (protein kinase B); TSC1/2: &5 Al fL & & 41/2 (tuberous sclerosis complex 1/2) ;
Rheb: fii & #Ras[AlE 4 (Ras homolog enriched in brain) ; mTORC1: MFLah¥FHIMEXTE AL S 1 (mammalian target of rapamycin

complex 1), A< {#i ] BioRender.com %l .
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o BB = BHOIF AR S RE . N T REMS — 8
fb, HER2FRELMFEE TR BOIGERIS 20 T
TIRIRAEAR 13 BR R R P A i 7 1 DB R 2R
— IR R A SR B TR R
b, H A HA EGFR ZK% R 5t #35n) F 5 HER2
TE R AR Y FERIMEAS R A2, 7F HER2 i
FARBUT, FERAEN4 BRI

HER2 (3835 AU {5 5 (4 3005 W] A a2k 4t e
. AR BRI MR R, X it A S
A R AR R EEAEC Y KI5 &8, HER2
SR 182 F R G AT WL F 2R e, G R
i HESRAICRC ", HER2ILNY 1/t #3k
E LT CRCH—MREE 4R, 78 mCRC /&
H I R A B R 2%~4%, IR R IR A TP A
B e e s Y — TG R ZS A B o
HER2 FHPE mCRC 35 1 FE T 5050 7 e KBS 5 3%
Fhi, JEHER2 BAYE B 19 2.84 4% ' HER2ARZS
55 e A AE R A 5%, HER2 3L B 7E 222
45 o e B T R ARG, AR A
50% ', [A]F HER2 fHE CRC 5 KRAS Euj 9K 5h 58
AR HUA H R, Ross %5 U WIS KB, HER2Y 1%
FEAHP KRAS ZR7AF RN 27.3%, b F AR T B2k AURE
A[F)51.8% BRIEFP AL, CRC Hrik n] #i 5] &
BN 5% ) HER2 AR A58 A48 2, 8 DL 2RI 45
S310F. 1655V, R678Q. L755S. V777L. V842I,
Z A0 T ECD J TKD 45 #ghg, 2 kg as 2 G337
IRFREEMS , BERRNE ST, (e
iR i) et e 1

2 HER2HZE Fo 1€ A

2.1 CRCHHER2[HMHRISETFRAE R TT %
HER?2 FH 1 i 15 7 1 sl 8 1 i Rk,
HER2 S 385 H9E A 44284 (fluorescence
FISH) F — A 2k [5 3 f
(next-generation sequencing, NGS) #F 17 & I ,
HER2 & M & % 5 o] H % 9 4 21 fk 2 &
(immunohistochemistry, THC) #4714 ', FISH
FIHCAE MGG F B BN, feb) i Tk
ZhriEfbdEds, HER2 FHVERIZWRAER WML T
B2, BI=10% i Jgg 40 i HF 30 e B R g £,
s G €m0 SR A AN R AR B I RR R 4
SRS FRE, S FLIRE A B AW, HER2 1E
CRC Y ZRIKN ST BT 3eA%,  PR I 7 2 00 R RS
B BRI Tk o Valtorta ¢ ) FEHAFFE ih 4 T

in situ hybridization,

F THC/FISH Ml J7 % () HERACLES 2 Wi 5 /E
a. IHC 3+ e 4 I AU 1 50%; b, THC 3+ Fhed
A% 10%~50% H FISHASI P ; ¢, THC 2+#4
v 2 A BORR 3 50% L FISH K6 I PR

B 5 NGS 255> FH AR IR RAE N B2 W
T H, 2024 4F 3¢ [ [ R LR A 0E P 45 I 22 16 IR
S 45 B (NCCN Clinical Practice Guidelines in
Oncology, NCCN) ¥ NGS %1 &4 mCRC & A\ B i
I B, AH HAZ S8 A THC/FISH A 77 1, NGS
fE [F] B X Ak 22 R DRI A T AT I ), 4 DA 1)
HER2 J: R # D1 %4 (gene copy number, GCN) ;&
A5 (copy number variation, CNV), —Jii
FREENERAL I S SN S SIS P ) SRv i e
sk (6] 141 BAIR A T SR A £ 400 2245 mCRC BEA )
WF9E &3, THC/FISH 5 NGS K () CNV HA 1 B
— Pk P AR NGS B A EE ) nT LA R R R
ZA~CRCAEWIFREY), AH AR X5 5 (A R AS L K,
FIT e85 0 NGS K 21 555 555 I e 25 780 1% D i 4
s H % i

1ML 2% 1 24 b J2% DNA (circulating tumor DNA,
ctDNA) K5 I J2 55 — R B A A 50 19 & 0 J7 32
CDNA K510 388 5o VAT R S, wRkb TR S48
Gk A HA S ARG . otDNA 5424
T HER2 Rk S W) 76 L AR A1 B i rh gl iie S 5 AT
— %P, BEJ5 7F mCRC & PR AL 2 T 56
UE 2728, —I TRIUMPH IR i 7R, ctDNA 54141
R0 8 — BOME A 73.3% 20 (HLR I RE B 9 AN TT
RESZ I cDNA KN , FEUBRHMEZ R, BARKET
2% #% D1 %0 (plasma copy number, pCN) & &t [
M IE Ty A B 1 e A i E R 1, 5 pCN {1
5 A R G5 R ARG B0, B AR B IR AT 2
RIER R T BRI ki 2 —. B,
MOUNTAINEER W58 0 AE W) n s o by i, 36
43 21 21 HER2 FH 14 19 f8 3 JL otDNA 1 I3 R £
HER2 434, $2&7/R5 T 4215 i AR (9 A 58 42—
ok 2

HAFEENE, R HERACLES brifEsl, HoAth
ARG PR BF 5T 5% F 9 HER2 BH M 2 A AE dink 2%
il o DESTINY-CRC # 91 i 5% = % 44 A THC 3+,
IHC 2+H ISH FH¥: Y 2 )5 MOUNTAINEER ff
9% B2 3K THC 3+ IHC 2+ H FISH FH #: 55 i
MyPathway fff 55 Wl 5k H T IHC 3+ . FISH ill| 1%
HER2/CEP17 Lt {8 >2.0 5 HER2 % [H # Il %
6.0 ¥, X255 AT R R BOR R I8 ATERY 5 5
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EAME, % BBREEEREPHHER2: 2 58T HTLB Sk 939

PR, JFREMRTRTT IR A ] LA . AR w2 [ PR
ZERHIME, L RIE—E L T4 EE N
4t — 1Y) HER2 BRI A2 bR
2.2 HER2XfmCRCHITRNE X

Bertotti & 4/ 3 1 F4 i R ok UR IR S R RS AR
Fi A (patient-derived tumor xenografts, PDTX) ,
TR B VY 2 BT 24 1) RAS/BRAF/PIK3CA
— WP A: R v HER2 KR 25919 . 1 HER2 2o
FIAE N EE W FUSFREY), TS nl i 2
WO TR s B, AU CRC XHT EGFRIAYT
AT 25 (0 SCBERILAR

IR RS ) EGFR Bl 259 (CAnve 2
FUOHBHJERYT) EEHITIRIF RASEF AT mCRC
H, A0 & A B2 T S MRy T Y
I R 3R 25 0. AR W58 R B, 7E RAS B A= A
mCRC 47, HER2 i ik J& 5 Ehi EGFR AT
M5 EEZE R R, AT AR I s Fa 45 o
R, FEIE RIS shPt EGFRIGYT 1 Al LLEFT HER2
Paisd, DMUAIRIT R . MIAEVE 285 St 2
i) CRC 1, HER2 Al EGFR B FE i 7] 15 5 i 3% H.
R B bR iR - 1 EGFR/HER2 XUHE s ik & iR
LI (tyrosine kinase inhibitors, TKI) $7MH
B G VE 2 B BRI 2 A e 4 )N
BONE, HIPREA TP HER2 FRFUIAZ- R HHTY
AE R THE ZZ g i i B

A A Z 35 [l AT 52 SE , HER2 £ K3k
BHIEZ YT EGFRIAIT RO 2% . HERACLES fiff
T NAE S T KA S 1) HER2 [HPE R E S (n=
100), WF5E& L, AT HER2 B4, HER2[H
M & B S P EGFR 16 J7 00 & W 2% i R
(objective response rate, ORR) (31.2% vs 46.9%,
P=0.031) A i o o & A A
progression-free survival, mPFS) (5.7 4 H vs 71>
H, AU b (hazard ratio, HR)=1.35, P=0.087) 3
BEREAL, (AW oS KNG T4 25 (4461 H
vs 43.7~H) P, Cremolini %8 ¥ (5% R G vEAL
T 45 HER2IMET Y3 . ALK/ROSI/NTRKI1-3/RET
Fl-& K HER2/PI3K/PTEN/AKTI 5875 16 N 19 0, 3k
PRI 2175 555 Bt EGFRAYT 1 1 ) AN (e, I & 30
XL R AR S AR T 245 A B 2 e A, Hh HER2
Py R (747610, 14.9%) o 53— X 359
151 RAS BF A= 1 5 58 A5 B mCRC SR F P kB 4>
N v HER2 B P 40 5 2ok 3R 3K 20 9 v 467 A A7 10
(median overall survival, mOS) 1L H & 2= %

(median

(27.8 1 Hvs 1821 H, HR=0.56, P=0.046), 1fi
HER2 (R F A mOSiE 333401, W& T 18
41 (HR0.42, P=0.029), F£HHHAEY 5 AHEH
USRI ; 78 58 45525 EGFRIGYT 1) RAS B
4 A mCRC & # , HER2 L3Rk 5 B 411
mPFS (7.8 H A5 1AH) BHAEH (2210H)
EHEERE (P=0.036) ¥,

SR, 56T HER2ARZS X mCRC H s (1 5
i, AFEFFRESE M AT eE—E. Sawadaf ' &
M, HER2 ¥ ¥4 555 LA MG, [Hidf —Lk
[l B s, 7RI HAL IS N R 5, HER2
PR AT EIF ARSI TS AN R R, HAf s
Wi ] g 32 2L o A X R E TR IT (WHT EGFR A
J7) IO 2GR AR B O XS —S0nT BE YR T
SENBE S . IRYT 225 5 DL X HER2 Kl
FEMBIEN AR ik, HRrE 2z 3,
HER2 PHM: = 22— A= by, ke
WA UG PEAE bRk

I HER2 1R 41 fif 2 A8 9k I 52 2 54T EGFR 24
VI 25T, Kavuri 45 Y BFSE R B, B R AS )
HER2 %% A\ V5 25 SAHT U Y CRC 41 il 5 7] 5
EGFR W2, iR TKLER A e b iA R
XUEE HER2 BH W7 5 g W e 0 AH [R) 40 At 22 b= A 3
BIT RN o X LB AL B T Bt EGFR 5 it
HER2 XUEE BH WS w RV AE (i, B AR YT
LT R B T EE S IR

3 HER2PH4CRCER [634 7 I AR 33 3t

KEWFE C i HER2 EALHE CRCIEN I ZFh
NFEEEME A BUREE, X —EE LR N
HER2 8 [5{J7 78 CRC T AN I ZE5E T B kAl
H HiE % HER2 FH%: CRC AYHE G T 254 F 20045
TKI, P 5gEPTA (monoclonal antibody) LA M $it
R Z5%) (antibody-drug conjugate, ADC).,

3.1 TKI

TKIAnHLmaEs Je FnE R e il LLid o R ek 2
4 HER2 1 TKD Z5#45k, A %0l FiE 7% .
FLAE: JE/F 2 EGFR/HER [ XUHE 5 TKI, A DA%,
A TKD %5 #4938 09 ATP 45 & v 5 & A4
HERACLES-A i 5 /f  — W AR AL LB 5Y , 3F
i 7 ih 22 BR G 5 LA JE TE AT T T 24 1) KRAS
#FH: B HER2 PHME mCRC fB& T Y74k 76 32 4]
WA B (o BEAE 3242 1§ HER2 3R 97 )
i, ORR M 28%, ¥k 51l % (disease control
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rate, DCR) iK%69%, ATzt i@, Ja2k
KRG R B, mPES M mOS 35k 4.7 H
fM1o4H, HEE (19%) mEHBmER, X
Al RE 5 P00 R G i i B B B B RE R
o sl R R AR S — B HER2 & B £ TKI
(X HER2 By 1E#3 EGFR 50150 ), WEA
5 385 I 5 B R R 0 I IR R IF 9T 2 P, TR
BICHA I ZERBBPUIEIRYT CRC. B . FLIRE
IV A 1 S A RS RS TR v J 25 A SR e B R R
X — RIS T Z2 1 PR 5 i e o 11 4
MOUNTAINEER {50 347 T & <8 Je 1A il 2 2
LR ALY T 24 1) KRAS B 4= 7% HER2 fH 4 mCRC
BEPITRC: AR T A (86 1) [ ORR ik
38.1%, WEMTE-REIEHAEN33%, WAHR
J7 mPFS I mOS 739 7 8.1 H f124.1 4 BV, 3
TIZIAI Y R A2, S5 E B a2 I BHE B R
(Food and Drug Administration, FDA) 2023 4F 1
AL T A 8 A% HER2 FH: mCRC
) $L HER2 J6 97 7 £ . H 0r IE &£ #1710
MOUNTAINEER-03 iff5% (NCT05253651) 1EFEPF
Aili =5 JE it 22 2R B 4K 5 mFOLFOX6 1Ry )
AR 367 BT RO Ak 7 i Sy — T 1T 4
5% (NCT05356897) NITEHRZRE B JCH A thZ
PR B BT M IR AL JT 245 TAS-102 75 #5417 PIK3CA/
KRAS/NRAS 5%, BRAF V600 %€ 7 HER2 FH % mCRC
BEPRITRL

NH B 2 S — AN ] 3672 EGFR 3248 TKI, #%
WIARAE AT HER2 PHMAEZLIRIETRYT 0 —3 1L
55 (NCT04380012) PFAl ML Je A ih 2 2k
PU#E HER2 BFHE mCRC B T A9YTRL: 1815 BRAF
Y Az R R P 4 3K B0 o 2 /% (ORR 22.2%)
Ifii /£ BRAF/IRAS X W A= 7 /8 3% b ORR & F+ &
33.3% 7, ILARRAT] G B — A RIS H] 3% HER2
JIHI ) ELVN-002 (%} HER2 (1) 3% % 7 # i3 EGFR
100 1% DL ) B H wpIE 78 JF R G R BF 5
(NCT06328738), PFAGHERA 2Bk BTy T7E
W30 HER2 PH M CRC 35 H ih e MR 52 1
32 BEREREK

HiZ- Bk FRBTAE A i 0 ) HER2 1Y ECD £5 4435,
TV X A4 B g B, A L o oL T — 2R A oA 4 i
P S FR VA TE R Y A ZZ 2R BT AT AR ] HER2
[ ECD 2595k T IX, 45 5P FH KT HER2/HER3 515
TIRIE R A 2 R B A 2 R R
2y I Ay 7 e LA A R U R, H

I RATITSE o, X 4677 2% HER2 FHYE mCRCYY
B BR B, DR SR R 430 ) ECD 25 A Bl AN
[ X5, 25697 T JoEk 7843 il HER2/EGFR
%Ak 5% AT BE 5 5 HERS3 Wi R 1k, Mk LU A 2504 il
HER2 BH: CRC (A g AR & B =) 30— & B
TR 35 Bt 1) 1 22 R BRI A5 A 22 A B LA 1 L W
FEMEIIRE

MyPathway 11 # i 55 44 A 57 5l HER2 [H 4
mCRC 5, WP G R ORRL32% (% 14
SERLEMR), mPFSMImOS/y il k29 115404,
H &I KRAS RAZ B (15 23%) J7 Ll &4
2% 150 93— TAPUR IR 5640 A 28 51| HER2 FH
mCRC 3, WG T L ORR ik 25%, mPFS
M mOS 59k 43 F113.8 4 H , {H %X} HER2/
HER3 A8 BB Y7 30K £ (ORR 0%, mPFS 9.6
J&, mOS 288 &), 116 HER2 575 [ 3 S PR ¥
22529 AR fasE (stable disease, SD) 7, 7
TRIUMPH 1T 38 % 7 44 A T 18 i) HER2 BH 1
mCRC B3, XI5 AT 14 R A ctDNA £ il
i vE HER2 PHIE S, 455 moR g1 48Uk il FH M4 5
ctDNA BHEAL ORRAHY (30% vs 28%), HAK:
Y RAS/BRAF/PIK3CA/HER2 ctDNA 7% 5 2 % )
ORR B FM TAE 4 (44% vs 0%) 2 R4k
o, =IO b >3 HIR T M R B
(treatment emergent adverse events, TEAEs) X ‘E
R0 37% (MyPathway) . 11% (TAPUR) #i
10% (TRIUMPH), #¥% UWLAJJENEYS . TAPUR #f
FEHRERI GRS T M Z R P TAE DC H 22 0 ZE T 1l 43
BORRE, EUCE AT O D RE I

MR SEEPTR (bispecific antibodies, BsAbs)
SEFE AT LA G A R B — AP AN [F] 2R 07 1Y)
FEADUIAR, FIEL T REHUAMRS, AR M e T
A B UL i M A I AE AL L ) v 280 PR RN 5 5 R R
P, BRRSTEA A RO I RTHE FER TR 20
(SRR N SR v I G - <13 1 L R (TR
Zanidatamab (UL FR ZW25) J&—Fh 0] L[] B} 8 ]
HER2 ECD %5 #4) 38, T [X 1 TV X (%) U4 S P B4
— T T R AR FT 40 AT 132 451 HER2 BH 4 114 65 35
s R R SR B, 45 0 IR ORR 35 38%,
mPFS 6.8 11, TEify7Hh £/ TEAE N 1~2 4
(e W LIRS A S ) 0o S 22 TR 5 1
i T Zanidatamab B¢ 5 1L ¥7 7% (6 il mFOLFOX
5 71 mFOLFOX X & DUARER Bi41) 797 HER2 [H
P mCRC B H RCR, IFAE 2024 42K i igg I B
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BB, & HPUEERETHHER2: 2 5RTRTIBSHE <941~

%¢ %> (European Society for Medical Oncology,

ESMO) K4 [4fifi: 78 116 n] ¥FAk A4 s 5 v,
ORR 15 90.9% ', T ZETLMIE, METY W9k
BRSE X} Zanidatamab RIS 245 A EAERL ] .

33 ADC

ADC J& —JOF 0 ] [ 5 S e R p ik
R 25 20 (SR P2 1T B 25, IRl I WL
AU ARFEE . BUORPH WA B, [ 40
REPE 2G4 SRS o 2 FE PR, T s X
AL

T-DMI J& — Ff t il 22 2R B bt -5 004 3 1) 741
DM i i £ 5 3% 42 1 MCC B BX 1M i i ADC 1,
HERACLES-B i 50 ¥l 1 iF 2 2k 408k & T-DMI
1t 31 f5i] KRAS/BRAF ¥ 71 HER2 FH4E mCRC (34
HRYIT R : ORRALU N 9.7%, mPFS 414, H
BEPER NIRRT, EARIZIFIE A TR B A Y B
A (ORR>30%), 1HDCRIAF)77.4% ',

15 i % PR B Pr (trastuzumab deruxtecan,
T-DXd) 1EN#H—ICHER2 #815] ADC, i ih 222k
P55 HHFD 544 Bl 1061 77 DX-895 LE {106 17T A !
DESTINY-CRCO1 I 5255374 145 3 J#] 6.4 mg/kg
F 4 1Y T-DXd 7 53 5] HER2 FH ¥ mCRC H % iy
ST : ORR ik 453%, mPFS N 69 H, OSH
155/ H ' Z:Ftt, DESTINY-CRCO2HF5% B 18
vE— 2 PEAE 5.4 mg/kg (n=82) H16.4 mg/kg (n=40)
FIE 7K ) T-DXd 7F HER2 B4 mCRC A 7R A
Gtk ZEREIR, IGRIE 41 ORR FIDCR H
37.8% 1 86.6%, LT 7l w41 1) 27.5% 1 85.0%,
HAEMFEH T, LiERAS B RA (KA
39.7% vs BF A= 781 28.6%) ¥4 AT ML EE 2 B b I8 I 1
GA P, R4 h TEAEs &4 % R 91.6%,
Hodr=3 90k AR 41.0%, 7441 h TEAEs &
AN 94, 9%, Hrh=3 9 LA H48.7%, —IiF
fifi ZFh HER2 L 11] J5 227447 HER2 B mCRC ¥7 44
2520 B Bk, T-DXd A DCR & = (>80%) ,
HYK A T-DM1BCA A2 2R bt (77.42%) Fiih %
PREABUER G R e (71.43%) 7, 20234E8 H,
FDA W\ T-DXd il F T AH#E: JCHAIRYT ik
PRI AN T Y)B5/4E # P HER2 BHME  (IHC 3+) Sk
R E, DR 352 1 23697 B9 HER2 PH%:
(IHC 3+) mCRC £ '@,

BEAh, SHR-A1811 J& 75 — Ff % HER2 I ]
ADC, H HH 2 Bk 5470 FB A 40 4D 5 44 1 T30 6 590
SHR9265 fl§ ¢ 1 gl ™ o — 3 1 B 1ifs K ik 4%

(NCT04513223) ¥FAl T SHR-A1811 7£ HER2 [H 4
mCRC B35 I 32 5tk . P4 R IR,
32 5l HER2 fHYE mCRC 3% 1) ORR 15 46.9%, DCR
4 93.8%, mPFS } 29 4~ H (95% & {7 X [
(confidence interval, CI) =1.5~7.1), Z&4Mn]$E
Z HEAWATER RN A 7 X2 3o i
HER2 [ mCRC AT RISt T 2K, Hix
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Fig.2 HER2 detection and targeted therapy in colorectal cancer
E2 ZEFEBEHER2BMENF R I SIXHER2FAME BE AT FR

HER2: A4 KIHFZK2 (human epidermal growth factor receptor 2)

TKI: &R M HIF) (tyrosine kinase inhibitor) ; ADC: $ii

IR{EEE 25 (antibody-drug conjugate) ; ISAC: SR AEIBEY) (1mmune -stimulating antibody conjugates); CAR-T: A HURAZIKTH
Md (chimeric antigen receptor T-cell) ; ACC: HUIR-4HAEMEL (antibody-cell conjugation); T-DXd: fE{lZEkHHT (trastuzumab deruxtecan) ;
T-DM1: RHZERPH-FEINFMEEY) (trastuzumab emtansine) . A< [&{# ] BioRender.com 21 .
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Abstract Colorectal cancer (CRC) is the third most commonly diagnosed malignancy and the second leading
cause of cancer-related mortality worldwide. Despite therapeutic advancements over recent decades, the prognosis
for patients with metastatic CRC (mCRC) remains poor. Approximately 2%-4% of mCRC cases exhibit human
epidermal growth factor receptor 2 (HER2) amplification or overexpression, defining a distinct molecular
subtype. This HER2-positive status is strongly associated with primary resistance to anti-epidermal growth factor

receptor (EGFR) therapies, which are the standard of care for patients with RAS wild-type tumors. Beyond its
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well-established role in breast and gastric cancers, HER2 has emerged as a pivotal biomarker and actionable
therapeutic target in mCRC. However, selecting appropriate treatment strategies remains challenging due to
patient heterogeneity and diverse molecular subtypes. This review systematically summarizes the molecular
biology, diagnostic strategies, and advances in targeted therapies for HER2-positive mCRC. On the diagnostic
front, we discuss the applications of immunohistochemistry (IHC), fluorescence in situ hybridization (FISH), next-
generation sequencing (NGS), and circulating tumor DNA (ctDNA) detection technologies. We highlight
discrepancies in diagnostic criteria across key clinical trials—such as HERACLES, DESTINY, and
MOUNTAINEER—underscoring the urgent need for standardized, CRC-specific definitions to ensure consistent
patient selection and comparability of efficacy data across studies. Although NGS enables comprehensive
genomic profiling, its cost-effectiveness relative to traditional methods must be carefully considered.
Therapeutically, we summarize clinical trial data for HER2-directed agents, including tyrosine kinase inhibitors
(TKIs) such as tucatinib and lapatinib, monoclonal antibodies like trastuzumab, bispecific antibodies, and
antibody-drug conjugates (ADCs) such as trastuzumab deruxtecan. We review dual-targeting strategies and note
recent FDA approvals that represent significant milestones in second-line treatment. Additionally, we explore the
potential of combining immune checkpoint inhibitors with HER2-targeted therapies to enhance antitumor
immunity through mechanisms including antibody-dependent cellular cytotoxicity (ADCC) and modulation of the
tumor microenvironment. ADCs enable precise delivery of cytotoxic payloads, reducing off-target toxicity while
effectively inhibiting oncogenic pathways. A substantial portion of this review is dedicated to dissecting the
molecular mechanisms underlying primary and acquired resistance to HER2-targeted therapies—persistent
challenges that limit clinical benefit. These mechanisms include reactivation of downstream signaling pathways
such as PI3K/AKT/mTOR and MAPK, concurrent mutations in genes like KRAS or BRAF, and alterations in
HER?2 expression that compromise treatment efficacy. For instance, specific HER2 mutations (e.g., L755S) can
reduce drug binding affinity, while ctDNA monitoring facilitates early detection of emerging resistance clones
during disease progression, thereby enabling timely therapeutic adjustments. Tumor heterogeneity and dynamic
interactions with the microenvironment further complicate resistance patterns observed in clinical practice. HER2-
targeted therapy represents a new frontier in precision oncology for mCRC, offering renewed hope for improving
patient outcomes. Realizing this potential will require continued optimization of diagnostic algorithms and
treatment workflows. Future efforts must focus on overcoming resistance, validating liquid biopsy approaches for
dynamic monitoring, and establishing unified clinical guidelines. HER2 has become an essential biomarker for
stratifying mCRC patients beyond traditional RAS and BRAF status, underscoring the shift from empiric
treatment to biomarker-driven precision medicine. International, multidisciplinary collaboration will be critical to

validate emerging biomarkers and refine treatment algorithms globally.

Key words HER2, metastatic colorectal cancer, precision medicine, targeted therapy
DOI: 10.3724/j.pibb.2025.0480 CSTR: 32369.14.pibb.20250480



