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[ Abstract ] Breast cancer remains the most prevalent malignancy in women, with a 5-year survival rate less than 20% in advanced
stages. The deepening understanding of breast cancer pathogenesis and the emergence of novel therapeutic agents/regimens have
progressively extended survival outcomes for advanced breast cancer patients. While therapeutic advancements have driven the
formation of treatment consensus, new controversies continue to emerge. This article systematically reviews current consensus
and controversies in managing different molecular subtypes of breast cancer based on pivotal 2024 clinical evidence, aiming to
provide evidence-based guidance for clinical practice. For first-line treatment of human epidermal growth factor receptor 2 (HER2)-
positive advanced breast cancer, the CLEOPATRA trial established the trastuzumab-pertuzumab-taxane regimen as standard care.
However, the PHILA study proposed a new alternative combining trastuzumab, pyrotinib, and taxanes. Subgroup analyses from both
trials provide valuable references for differentiated clinical decision-making. In triple-negative breast cancer (TNBC) management,
KEYNOTE-355 and TORCHLIGHT trials established chemotherapy combined with programmed death-1 (PD-1) inhibitors as
standard therapy for programmed death ligand-1 (PD-L1)-positive patients. Nevertheless, controversies persist regarding patient
selection criteria, PD-L1 positivity thresholds, and optimal immunotherapy agents. Early-phase studies of antibody-drug conjugate
(ADC)/PD-L1 inhibitor combinations demonstrated unprecedented progression-free survival (PFS) exceeding 12 months in the first-
line TNBC treatment, independent of PD-L1 expression, potentially representing the future frontline regimen. For hormone receptor-
positive/HER2-negative advanced breast cancer, cyclin-dependent kinase (CDK) 4/6 inhibitor-endocrine therapy combinations
remain guideline-endorsed first-line treatment. The SONIA trial challenged conventional paradigms by demonstrating that not all
patients required upfront CDK4/6 inhibitors. It also highlighted critical unresolved issues: no standard recommendations exist for
post-CDK4/6 inhibitor therapy, though current evidence supports prioritizing targeted therapies for mutation-positive cases or ADC/
endocrine therapies for mutation-negative scenarios. Brain metastasis management presents ongoing challenges. Emerging anti-HER2
agents, including tyrosine kinase inhibitor (TKI) and ADC with demonstrated intracranial efficacy, necessitate further investigation
into optimal integration strategies with local therapies. ADC dominate therapeutic innovation, with current research prioritizing
optimal sequencing strategies amidst expanding ADC options. Future directions should focus on novel drug development, multimodal
treatment integration, and personalized precision therapies to prolong patient survival.

[ Key words ] Advanced breast cancer; Consensus; Controversies
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JBCRG-MO6/EMERALDHF5Y ' SR 45 F 7 &
IF 25k eE, 9T LA T HER2BH M e 101 2L
g — 2 58 1 2 PR BT IA 22 BR B TOBUL B
AT MR GERG EAZAE Y, mPFSIAEIHES L
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kinase, CDK ) 4/64flFIHEA N4 MAGIT 254,
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J& T —ZRIT Il IRBESE (1) , CDK4/64MH]
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FERNE N VBT RIHE . SONTARFST 21 3%
THERER T X —F8m s, WPk 7AWk
FHREGIRIT A, MIRAA T 05001 K2
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WAEFEIRE, SR TN, WA PO IR E
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Ho S, mi—Z Ml FHCDK4/68 #1157
2 = 3N KON ) K A B Uk O i g T R AL (2
782K vs 1 6206111 ) o FiHMPELL R R {a R AR
KAWFHEREIF TR EES, UL CDK4/641H
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Tab.1 Studies on first-line treatment with CDK4/6 inhibitors in hormone receptor-positive, HER2-negative metastatic breast cancer

Study name

Intervention

mPFS vs placebo

mOS vs placebo

PALOMA-1 (n=165) [18-19]

PALOMA-2 (n=666) [2021]

MONARCH-3 (n=493) "]

MONALEESA-2 (n=668) ' "/

MONALEESA-3 (n=726) | %

MONALEESA-7* (n=672) "’

DAWNA-2 (n=456) "

Patients randomized (1 : 1) to palbociclib
versus placebo” as first-line therapy

Patients randomized (2 : 1) to palbociclib
versus placebo” as first-line therapy

Patients randomized (2 : 1) to abemaciclib
versus placebo® as first-line therapy

Patients randomized (1 : 1) to ribociclib
versus placebo” as first-line therapy

Patients randomized (2 : 1) to ribociclib
versus placebo’ as first-line or second-
line therapy

Patients randomized (1 : 1) to ribociclib
versus placebo as first-line or second-
line therapy

Patients randomized (2 : 1) to Dalpiciclib
versus placebo’ as first-line therapy

20.2 months vs 10.2 months

(HR=0.49, 95% CI: 0.32-0.75)

27.6 months vs 14.5 months
(HR=0.56, 95% CI: 0.46-0.69,
P<<0.000 1)

28.2 months vs 14.8 months

(HR=0.54, 95% CI: 0.42=0.70)

25.3 months vs 16.0 months
(HR=0.57, 95% CI 0.46-0.70,
P=9.63X10")

20.5 months vs 12.8 months
(HR=0.59, 95% CI: 0.48-0.73,
P<<0.001)

23.8 months vs 13 months
(HR=0.55, 95% CI: 0.44-0.69,
P<<0.000 1)

30.6 months vs 18.2 months
(HR=0.51, 95% CI: 0.38-0.60,

37.5 months vs 34.5 months
(HR=0.90, 95% CI: 0.62-1.29,
P=0.28)

53.9 months vs 51.2 months
(HR=0.96, 95% CI: 0.78-1.18,
P=0.34)

67.1 months vs 54.5 months
(HR=0.75, 95% CI: 0.58-0.97,
P=0.03)

63.9 months vs 51.4 months
(HR=0.76, 95% CI 0.63-0.93,
P=0.008)

53.7 months vs 41.5 months
(HR=0.73, 95% CI: 0.59-0.90)

58.7 months vs 48 months
(HR=0.76, 95% CI: 0.61-0.96)

The median OS has not yet
matured

P<0.000 1)

“: Plus letrozole in both arms. " Plus letrozole or anastrozole in both arms. °: Plus fulvestrant in both arms. *: Included both premenopausal and

perimenopausal patients.

TR R4 R BRYT . X 5w R
—H, HEX T CDK4/64 31437 5 W it ik
P&, ATLIE L W 25 B G N AR YT . ADCZY
WaE, (R IR ARG
3.2.2  CDK4/64MiGaY TR MU 1+

WHg MENLEE3 -3 M ( phosphoinositide
3-kinase, PI3K ) /ZE 1B ( protein kinase B,
AKT) /WFLah P EIn% R E M (mammalian
target of rapamycin, mTOR ) {55 ( PAM
W) Bt B 2 5 B CDK4/6 1 i 1 T 24 1
FEHLH Z . BYLievel5 ' 4 APIK3CA
7% . CDK4/6 MG 7 R, PI3SK
il 350 By 35 ) w9 4E BB I mPFS R 7.3
H . CAPItello-2918F5% ' A 27084 2 52 1k
PR/ HER 2 B 14 3 L e A, b 49649 52
AL 3Z 3 COK 4/ G 7 R W, fEPI3K/
AKT/PTENSE K A () 835 WAL, AKTHI

FRICEEE (capivasertib ) BEA FAE & FELLAY
mPFSH7.34H , ZEFIKA wAE mfEd R3.1
MR, ZRA5%11%E X (HR=0.50, 95% CI:
0.38~0.65, P<<0.001) . FILXFA7E7EPAMIE #%
UUER A, CDK4/6MEIFIGYTY RIS, PI3K
300 AN AR T 1300 07 R A3 7 5 o

X T CDK4/ 640 il 57136 97 2% W s 19 B8
FAIADCZy Y g HH R 47y 4. DESTINY-
Breast04if5¢ ** ' MIDESTINY-Breast06Hf5y ¢
P ANHHER2ME R A ARE, HrP R Z R BH %
B A 70%~90% M1 CDK4/6 1 il 76 77 2%
W, T-DXdHH.251by7 B B iE K T PFSHIOS. It
Gh, BRI Z AR PURE2 (trophoblast cell-
surface antigen 2, TROP-2) FJADCZj%¥y, SGHI
Dato-DXd7ECDK4/64 il TG W 1 3 2 1
BH P /HER2 B i 309 3L AR 98 H6 3 vt s ol i
EJFRL. TROPICS-028F5¢ 7', SGHI Tk
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J7, PFSM4.0HIEKZE5.50H, OSM11.24
HIEK 2£14.5/ H . 1M7ETROPION-Breast0 14
78 %, Dato-DXAVAYTLHAIPES N6.9 M H , I
TACTTALR4.90 F B i 5 T KU B AIG
37%,

CDKA4/6 3 il 36 T7 2k WS 19 5 20697
WA NP RIFT TIRE . AT E
postMONARCHAFSE 1, i3 S — 01 iy s it
ML, XE . R IR A G AR, AL
FHINAES59% . 33% 8% R ZWRAAVEF) . Fit
U VG R RN BAT DL P RE ST R, BSR4 R R
BJ D1 4 I B A R 4E A BE AL mPFS 6.0 H
MRRA RS 3MH, REERAGITEE X
(P=0.02) , {HJECDK4/63 7] 54 i FH 45 2.
N UNEITUER 70.71H o

U — el 9T s, PAMGE BRI . ADC
25%) . CDK4/64MFI -/, X T CDK4/64 il
FARTT R B BB AT, R Al k454
Ak, BT EERAS.

4 FLPREREET BENIRITIERE
4.1 &Ik FRLR

20224F % & 1 b [ I IR b JiE 2% 2 ( Chinese
Society of Clinical Oncology, CSCO ) F|Hr¥ i
RIS Z AR 0 e, IR R S K
MR, TEARE R N — RSN . TUHALE
AN TSSO i I =RV VN DR S S Wil A = TN Y VAN
P 67 250 AT A IRUBS: S e P55 B SR iRy (i
JPETFAR ) FRHAYT, JFTEMEERT I, M8
R IIRE I 53 o BB A 3 1) 2 B BT MRR YT -
o, SNBFFERBEOEVIRR i 4% RS AL L BEAIG T N
RSN 75 2n VC i eR WVAL RTA O 88 Sp w3 € N A
Fo NTFAEAREE 2L, (34 B dE
RO, TR R T 2. 5
Xof i e B ek BT T B A 20T (whole
brain radiotherapy, WBRT ) FI /&% [\ sy
( stereotactic radiotherapy, SRS) . #EfFx}#ik
AR R 19 ToRE IR B R AR T HER 2 BH 4 FL AR
TN RS B P SE B IR R R MRYT, DAEIR ik
T A AR ML, — ZRFIBTHER2IK /N T TKIZ
Yy, PR . shig e . s e fE R R
Je, PRESEXTHER2 FHPEFL I ik B B E A
Era (R2) .

bR T/ F TKIZS WG YT G A 0 T
B, R BN, ROTFHRADCLWIRYT i

B BRIFY7%. DESTINY-Breast01. 02, 03ffF
75 O HIRRYEIC BT R, T-DXdfEFaE 1k
FIE S PR B 55 A% vh Y e B AU 1P R, P
25 24 ( central nervous system, CNS) -PFS
S35 12.3%118.54 H . DESTINY-Breast12fJf
g7 50 IR SE T 249500 HER 2 FH 2% R 1 7L A o
B, HAP s S 22636, mPFSiA%|17.3
H, 129 HCNS-PFSH H458.9%. ARLIRITHY
TSR E RS W20 P, CNS-ORRAIIA80%L I
IXEERFFEARRIE T K3FADCZ5 %) T-DXd . il 1
SHHER2 BH M ZL AR I 2 B B (AR T e 4

42 EITRFE

Wi T 22 1 25 W) A4S /N o TKIZS W) R 43
T ADCZY PP UE SEXT % B iR 9T A &L, el
YNRIT 5 RTIRIT TR AR T TR A ST 1Y
fE 5. BROPTIMAMFSE ' R — TR H O P
MR 5 JE S R B Ath 72 96T HER 2 BH 14 2L g i
P TG RIS, 14ECNS-PFS%H ik %]74.9%,
i, CNS-PFSH ik 184~ J], CNS-ORR#85%,
TR T JE AR B TR W B IR R
FI o RIS 235 R S LRI i 2 A% A )2 A A A
ZAH IR IR 2T 0T R i e % S0 3 B AL TR v
Jr st HETWA /NEA B BB 534 T
T-DXdWK G M7 A7 R stk SR 2 ]
2, WAAKETF KA I pETE St T LAl 2L
i, XUHFR R THOT MZGWERGIRIT, X Fh
XA S A I A2 PP B T A, o DA SE AR 5T i
IH, IXUEER AR EAR R TT 1]
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i%ER% B ¥, CNS-ORR H42.6%, mPFSK7.74
H., 124~ A 0S#%$74.4%, UTOBIA-BM#f5t '+
WoR, DU TEREHRFEIA -+ D AR BT CNS-
ORRHAT73%. T FRWFE L EFDACE T
PR TEREVRYT FUIR IR I A AT L2 BT A% o X
BB A HER 2 B 1 FL IR I8 i 5% % 28 2 BIB97 iy
KT AR, BETEA — R R L TT
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Tab. 2 Clinical studies on the treatment of HER2-positive breast cancer brain metastasis with TKI drugs

Study name Reference Intervention and patients Outcomes
Lapatinib access into normal [41] Radiolabeled lapatinib and PET scans before PET demonstrated lapatinib’s ability to penetrate
brain and metastases and after oral lapatinib (8 d) in patients with or BBB and shrink HER2-positive BM
without 1 or more 1 cm BM
Lapatinib in patients with [42] Lapatinib in patients with CNS progression after ~ Objective CNS response in 20% of patients
brain metastases previous trastuzumab and cranial radiotherapy
Lapatinib plus capecitabine [43] Lapatinib+capecitabine for previously untreated ~ Patients with =>50% reduction of CNS volume
in patients with previously BM had longer median PFS than patients with <<50%
untreated brain metastases reduction (3.38 months vs 2.07 months)
from HER2-positive
metastatic breas
CEREBEL study [44] Trastuzumab+capecitabine vs lapatinib 1 No difference in the incidence of BM between the
(EGF111438) capecitabine in patients without baseline CNS two treatment groups
metastases
NEfERT-T trial [45] Neratinib+trastuzumab vs trastuzumab+paclitaxel Comparable PFS between the two treatment
groups, but symptomatic or progressive
CNS recurrences were more frequent in the
trastuzumab 1 paclitaxel group (17% vs 8%,
P=0.002)
Phase Ib study of tucatinib [46] Tucatinib+T-DM1 in patients with previously Acceptable toxicity and signs of antitumor
and T-DM1 in ERBB2- treated ERBB2/HER2-positive metastatic breast  activity. Median PFS of 6.7 months (95% CI:
positive breast cancer cancer, both with and without BM 4.1-10.2) and OR duration of 6.9 months (95%
CI: 1.45-19.48) in patients with BM
HER2CLIMB study [47] Tucatinib+capecitabine+trastuzumab 42% of patients with BM achieved brain-specific
OR
HER2CLIMB study [48 ] Tucatinib+capecitabine+trastuzumab vs placebo+ Among patients with baseline BM, those in the
comparing tucatinib with capecitabine+trastuzumab (subgroup analysis of ~ Tucatinib combination group, vs the placebo
placebo patients with BM at baseline) combination group, had better median PFS (7.6
months vs 5.4 months), OS (HR=0.58, 95% CI:
0.40-0.85), and PFS (HR=0.48, 95% CI: 0.34-
0.69)
PERMEATE study [5] Cohort A (untreated brain metastases, #=59) Median PFS: 10.9 months vs 5.7 months; Median

and Cohort B (progressive brain metastases
after radiotherapy, n=19). All patients received
pyrotinib plus capecitabine.

0OS: 35.9 months vs 30.6 months; Median CNS-
PFS: 13.6 months vs 5.7 months

PET: Positron emission tomography; BM: Brain metastasis; BBB: Blood brain barrier; CNS: central nervous system; T-DM1: Trastuzumab

emtansine.

5 ADCHHIETIEFEHIZS SN

UTAER ADCZS YNNI 35 o LI A0
BUS R ADC 259 £ Z AL FE L R HER 2 (1) 8L 36
M Z 2k Bt (trastuzumab emtansine, T-DM1 )
MT-DXd, #[HTROP2AYSG ., 77 VL Z- 2R i
FDato-DXd. X %&£ ¥y 7 i 3 FL 9 v 3 S
T YT ROTSAGENE, B ArrE E MR Z T

TR TS PRI . PUmMAE R, N MRTT
AT BIIG RIS, IR T4 X B4
FLBR I I R SY . BR HATIF 9 3 2 M HER2 I
TROP-24 54k, 75 FL AR Sl A A 1R 22 HoAh 41
RUYADCZ AL T A BB, WnEEs iz SR I LIV-
1, A HER R EEZ A G 14 (Nectin cell
adhesion molecule 4, Nectin-4 ) . HER3%, #fF
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