PROGRESS IN PHARMACEUTICAL SCIENCES

R MR 3 2 AR PR M ELIRIE A S i LS 5
LRI MR ER
FER, WL, W, Bk
(RENAZE—MWEER /TS ARERIVER , IT75 #ax 210029 )

[ | B (HR ) ISR TLIRENY 70% , ISARATEEARDA Bkt , (BUY 20%-~40% WBETARKS
WSATTHETOE AR, W3 HR IR AT TR RS, PI3K-AKT-mTOR SAFIER. MINRIRESRAE(L,
FAE(ESRIVEREFENI, £ 2012 7 mTOR IPHFICREIAERITLR , WA WERBIHFEUSEARRE , FiFk
TR, MEHSEIREREIRIINES 4/6 RS TIIIHTIAES T I HR IMSLIREEEITATTIER | (RASE T BEIRE.
EIAIRIT T R HR IETLIS S AR THESHURRIAA 0 FAEFTAREMROTISR , XU HR PRHERLIRAOSRRIAT TR
§o=]

[ S5 ) SURE ; IOSWIART | THESTE | HTHEAR
[ RES3ES 1R737.9; R979.1 [ X#trr5ES 1A [ 3L #4375 11001-5094 ( 2024 ) 02-0105-13

DOI: 10.20053/j.issn1001-5094.2024.02.004

dvances in Endocrine Resistance and Targeted
Therapy of Advanced Hormone Receptor-Positive
Breast Cancer

LI Zeying, YANG Fan, HUANG Xiang, YIN Yongmei
( Department of Oncology, the First Affiliated Hospital of Nanjing Medical University/Jiangsu Province Hospital, Nanjing 210029, China )

[Abstract] Hormone receptor (HR)-positive breast cancer accounts for approximately 70% of all breast cancer cases. Endocrine therapy
benefits the majority of patients, but still, 20% to 40% of patients may experience resistance to endocrine treatment, leading to recurrence
and progression of the disease. The efficacy of endocrine therapy in advanced HR-positive breast cancer can be influenced by genetic
mutation, molecular pathways such as PI3K-AKT-mTOR, abnormal activation of cell cycle signaling, epigenetic modification, and the tumor
microenvironment. Since the introduction of mTOR inhibitors represented by everolimus in 2012, there have been significant advancements in
the research of endocrine-targeted therapies. The emergence of such drugs as antibody-drug conjugates and cyclin-dependent kinase 4/6 inhibitors
has changed the treatment landscape for advanced HR-positive breast cancer patients, significantly improving patients’ prognosis. This article
reviews the mechanisms of resistance to endocrine therapy in advanced HR-positive breast cancer and the research progress in endocrine-targeted
molecular therapies, in the hope of providing new perspectives on the future treatment of advanced HR-positive breast cancer.
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receptor down-regulator, SERD ) A Gg 2 Ak ZL IR
IR Iy T 1,
12 #FEBRERL
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PTEN) /225 PIP3 kb F 2 4 1
7L sh ¥ B i A 8 ( mammalian target of
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Figure 1 Diagram of abnormal activation of molecular signaling pathway
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BT i 3 B Ras-Raf 8 (193476 BV, 7 —101 210
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RO & & AT BAES5H5L 1A B2 (AT rich
interaction domain 1A, ARIDIA) [GkIe, S35k YL
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AL, NI FBORSE R 25 B eAh, JE4RES RNA
T HZE D RNA (microRNA, miRNA ) 7EJE#% N
Sy UINIAIT I 2t B A A, ERo BHME IR R
e TR 4E R RE S miR-221/222 19Kk i, S5
E2 FEWIRTT, PRI T AMRES R A Kk
7 DA Kk g Ak FL R Bk BY. miR-221/222 i8] i
1 WO MAPK il g 410 ] 25 53 (tumour protein
53, TPS53 ) %553 B 1 oy 4 e o S 4t w) B
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HR BHP: L g8 40 I PN 5 Wi T A8, AT 80N 4
WRITIINZY .

I8 0 28 TR A B8 AL A58 e e P 2 L L e A DG
FPERIANMG . R A DG RET AR AR . IR T AN R i 4
PN B 2RSS 0 T IR i 2% | IR A IR 2 2 (X
PR = bR LS5 ) HP G 5 200 A 3 10 7K S 5 95 95 T
YIRS B BRI R B, 7E ESRI 2R MR, Y
05T i i P BRI A A (basal cytokeratins,
BCK ) H:FRik L, {fi45 ESRI 575 ER FHVE: R
I L ARAS FEICARRRE, R AT S Mg R, BCK 3R
TRIR ER BH P J5E % 1 L e g 22 300 10 O 2 1) f e
R, PG TR AN B A, R
AH G L I 240 B AT 368 o 530 #a £k P 2 ( chemokine,
CCL2) 3K 77 PBK/AKT/mTOR {5 5, S5 HR
FEPEFLRR S AN A 8 i 2 B

TP g 200 B R L 1 200 R R A A . A
1% K R T T e /K ST T v o R 22 50 2 AR T4 4
VR A2 Sk e o e A DA 2 - AR s R
TERGARME T, A EREIE R - A N RS, 1S KR
DI RR 23 A FLIR . 38 2o 22 2% A Ci 38 [ HR PHE
FLIRIE R T SEE ZHRY T A N et . SRk
A TR T 3 e AR v AR IR S T P AR O D
g PE4E, BOTE mTOR @ i Mg, — 1+ ik
VU 47 i S n] 3 3 i 5 R T R 32 A 4 ( free fatty acid
receptor 4, FFAR4) {55, MG AKT #i; 3
15 38 3k LR M S A iR A M PR b R i, PR
T shagag Y peAh, R T O (oL AR IR AN G B i
£, THRABZE G SF e VT PSR, el
R HAR S H 7 1T B 1 PI3K/AKT/mTOR 1 MAPK
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2.1 MRRAAEAKETERES 4/6 MEH

CDKA4/6 $ il 57) QW A 78 A1 . Sy i 75 ) 5B D1
VORI, AT LUGE 0 R 15515 S ok BELWT 48 i
JEH . #¢ HR PHME/HER2 B FLAR 1697 [ N s
FAHY, WM T I AL R N A MR T
5, Tk CDK4/6 MG P IRYT

£ T PALOMA-1 I JRBF5E 45 8, FDA T 2015
A2 H AL AENR A PE A LT ¥, B S 7E CDK4/6 41
R A A AL T 1 590 SO0 PR v, DR A P
I i PaA] B DLPG AR B 2k PRS Al IR
JPRk, PEET ALBKS CDK4/6 —ZiG P, —
TaERZ s . BEHL. BUE . 2R R TG
JK PALOMA-2 WP 45 R o, 5ok i B 2434 7 AH
e, WRAAPEA] + S k2 PFS[24.8 1 H vs 14510 H;
XU b (hazard ratio, HR ) =0.56; P<<0.001] F1%&
WZEM#Z (ORR, 55.3% vs 44.4% ) ¥ okas 94,
T A1 RAFST MONALEESA-2 i i ik 75 1] -+ Sk ity
—ITIERPPAR G R R, S PR + ke i e 2 A
YR P PFS(25.3 40 H vs 16.01H; HR=0.57
P<0.001 ) 4 frikss . MONARCH 3 Iifii PRI 5Ttk
7N, BT DUPE A +ATL AT i 35 e K BR 1 R 137 RGUIRYT
(I LR FR 1Y PFS (282 1 H ws 148 1N H 5
HR=0.54; P<<0.001) F1 ORR (61% vs 46% ) """,

CDKA4/6 4171 il 551 B & 960 2k w1 A g T390 1 R ik
¥ B S T o B, PALOMA-3 BIF 58 R &5 T 78 9
Y ) B LAl 13K 5 R A P ORI JS PFS 15 31 19 3 ek
# (95N Hwesde64 H; P<001), G417 H

(overall survival, OS) M 28.0 4~ H 4 %= 349 4>

H, Gt 7E X (HR=0.81; P=0.09) "
MONARCH-2 i85 1, X b g4k ml BEE A BUR B
BT DL PG FTETT P94 JRE S Y HR PAYE/HER2 FIPER%
BMERURE, G5, SRR RIS BT DL P A T
EE 7 PES (164 1 H vs 93 M H 3 HR=0.54;
P<0.000 1) FIH {7 OS (46.7 4~ H vs 3734 H;
HR=0.76; P=0.014) ">, MONALEESA-3 IIfi &K
TR AR A TR A S5, BRIV A6 I PG R A 3
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e v BER — 2B IR YT AT 3 S 2 PFS (20.6
Hvs 128 1 H; HR=0.59; P<<0.001) ***,

MONALEESA-7 iR 50 90 A\ Y5 R 4 251 / [l 4 25
WL Rt — A A FH B 5L T i 0 o 5
BE MG IR ZT, Hgh SRS 1 B i vE A 7E S5k 1S
PR T AL BRI/ 5 25 + e S bRIge A ml i
BERLE, SR IAIT AL, BREPEA + N
SPIARIT IR PES (23.8 7 H vs 13.0 ~H; HR=
0.55; P<<0.001) 1 0S (587 H vs 48.0 1 H;
HR=0.76 ) Hf5es 57 (k1) .
2.2 PI3K/AKT/mTOR i B 7l

BEXT PAM 5 53 B P i 28 A8 SE R, O BUORp
5PN T IR IRDESE, il PI3K #9457 alpelisib .
inavolisib 1 AKT #I il 5] ipatasertib. capivasertib,
S X L2 YIS X T N 43 WA i 24 ) LA e R
T—EBIRIT AR, 1 alpelisib {0 & PIK3CA 5
AR, HARFEREWNIRNL, capivasertib il R 1EH
NS MRS RIE

H AT, mTOR il 7 76 B N AT B )32 (14 Ry HH 2k
filf, AReSLARY RAK4ES R ., BOLERO-2, PrE 0102
G RIS UE S, DA 4 55 7] o0 JE b i — 2RIk A
T RBEA MR EFRZ o TG R 5
BOLERO-2 44 A 724 f5il i 35, FLWF5E Ry 943 1
IRYT I 2G FLIRIE R T IE TR IR T 1, 452
7R MR 2t B E) A K PG S8 AR VR YT 45 45 HR B
PE/HER2 B . AT J5 & & stk J i 2L R g8 A
Frhal % Kz PES (7.8 N vs 3243 HR=
0.45) % BOLERO-5 WFFE 40 A T 159 {4 v [
%, 5 BOLERO-2 WFFR 45 R, MRYEZE R A K
VG SEIH 20 A 0 PR VG SE R 4 4B K T P57 PES (7.4 4
Hovs 204 H; HR=052) , %58 N4 2 )5 ER
PHYE /HER2 B LS B B4 T oprinyr e 1,
$5F CDK4/6 il 57 78 — 2R 367 P A0 5 345 7,
TRINITI-1 WFFE R TIRAESE w] L B PR . AR PG
40 = 24 A E CDKA4/6 57136 97 J5 28 & /Y HR
PR HER?2 B R 10120 B s £8P 7 sk, R4
RN, Z24BA T RAE 24 RZE R AIG R AR 25 R
N A41.1%, BARAFER PFS 155 5.7 4~ H ¥,

XoF 462 Bif HR BAPE /HER2 BF 1 i 109 L o
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