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Abstract: Objective To explore the treatment strategies, efficacy, and influencing factors for patients with HR*/HER2™ advanced
breast cancer who develop primary resistance to first-line CDK4/6 inhibitors combined with endocrine therapy. Methods
Retrospective data were collected from 176 patients treated at the Tianjin Medical University Cancer Hospital between March 1, 2022
and December 31, 2024, who experienced disease progression within six months after first-line CDK4/6 inhibitor combined with
endocrine therapy. Statistical analysis was performed using R 4.6.0 software with two-sided tests; P < 0.05 was considered statistically
significant. Kaplan-Meier curves were used to plot survival data, and intergroup comparisons were conducted using the log-rank test.
A Cox proportional hazards model was applied to adjust for confounding factors, identify independent predictors of rwPFS2, and
evaluate relative efficacy within pre-specified subgroups. Results Among 176 patients with primary resistance, the real-world second-
line treatment regimens were distributed as follows: Chemotherapy group with/without combination of targeted/immunotherapy (109
cases, 61.9%), endocrine combination/non-combination targeted therapy group (36 cases, 20.5%), ADC therapy (21 cases, 11.9%), and
other treatments (10 cases, 5.7%). Survival analysis showed that the median rwPFS2 was 4.0 months in the chemotherapy group, 6.0
months in the endocrine group, and 5.0 months in the ADC group, with significant differences among groups (P = 0.001). Univariate
and multivariate Cox analyses indicated that the risk of disease progression was significantly lower in the endocrine group compared
to the chemotherapy group by 42% (HR = 0.58, P=0.037), and by 61% in the ADC group (HR =0.39, P=0.001). Use of SERD/SERM
in first-line endocrine therapy (HR =2.03, P <0.001) and > 3 metastatic sites (HR =2.03, P =0.001) were both associated with shorter
rwPFS2. Prespecified subgroup analysis revealed that patients without liver metastasis (HR = 0.38, P = 0.001), those with 1-2
metastatic lesions (HR = 0.51, P = 0.03), and those with newly diagnosed stage IV disease (HR = 0.35, P = 0.046) who received
endocrine with/without targeted therapy had a significantly lower risk of rwPFS2 progression compared to those treated with
chemotherapy with/without targeted/immunotherapy. Conclusion Real-world studies have found that patients with HR*/HER2™
advanced breast cancer who develop primary resistance to first-line CDK4/6 inhibitors combined with endocrine therapy still primarily
receive chemotherapy as second-line treatment, although its efficacy is no better than endocrine therapy alone or in combination with
targeted agents and ADCs. In the absence of biomarkers, clinical features such as liver metastasis and number of metastatic lesions
may help guide second-line treatment selection.
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Table 1 Baseline characteristics of enrolled patients
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Table 2 Baseline characteristics of patients in different second-line treatment groups
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Fig.1 Kaplan-Meier analysis of survival outcomes in second-line treatment
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TTREME rwPFS2 BEVIMK . SHITHMEIL, K
I3 WA ZH P 0t F IR 15 3 PRI 42% (HR=0.58,
95%CI: 0.35~0.97, P=0.037), % ADC i&GJ7 4
A P A BE B 42 (HR =0.39, 95% CI: 0.22~0.69,
P=0.001). —Z N4 SERD/SERM (HR=
2.03, 95%CI: 1.39~2.96, P<<0.001) DM #:F54t
¥ H=3/ (HR=2.03, 95%CI: 1.35~3.07, P=
0.001) P55 rwPFS2 A%, BbAh, —2Rffi ik
IR U R it f MBS IR A PE R BE 5 (HR=

2.21, 95%CI: 1.25~3.92, P=0.007), fijF Ul 755
B PR AR W 22 5. AR IR RIS R,
SRRk R A, LR YE 2R . R, 5
8 A 4 ATV E N EURYE T, DAVPAN &S
fffaf@tt. EZREK Cox [BIHHH, LMLIT4HN

Z, ADC AER ISR AR, Tt —5i

rwPFS2 Bii&ash (FE 4. KIE HR 0.62, 95%
CL: 0.38~1.01; BUZESHr: KIE HR 0.64, 95%
CL: 0.39~1.05, 3£ 3). WM+ HR sifliit{Em
CI & Z—8 (F43#H7: & 1E HR 0.39, 95%CI: 0.22~
0.69; UM/ HT: BIIE HR 0.41, 95% CI: 0.23~
0.72), $oksHAhdl 10 BUREIMNSFHER, AKXt
ADC 5L IR XS S8R Ak T 7= A S5 1 20 o

2.5 ZTEIATTIRFEAIE ST

B XoE AN TR I PRARFAE P 58 35 T R TR BE S 2H 4347

BT bl vs AT (B 2-A), PRI &
HIRBEN AT A /ANBEA SE YR TT . rwPFS2
HE XU 35 A 62% (HR=0.38, P=0.001). %%
BB H 1~2 AN 3R ) i A T A /AN
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Table 3 Univariate and multivariate Cox regression analysis of second-line rwPFS2
o PRERE ST ZHEES T
B
HR (95% Cl) PfH HR (95% CI) P 1H

SRR (i LL/9%) <65 %

=65 % 0.82 (0.52~1.32) 0.422 0.67 (0.40~1.14) 0.136
AR (15 Hh1%) A5

Koz 0.88(0.64~1.22) 0.455 0.98 (0.66~1.44) 0.904
DFIFI (& EL/o%) HHAIVIA

<2441H 1.17 (0.76~1.79) 0.476 1.07 (0.66~1.73) 0.773

>244H 1.18 (0.78~1.78) 0.432 0.92 (0.58~1.47) 0.733
—£.CDK4A/6HM I F1/M47] (15 Eb/%) MiRAH PH )

B D1 75 ) 1.22 (0.85~1.75) 0.291 1.30 (0.86~1.97) 0.209

T 5% 76 ) 1.45 (0.81~2.61) 0.194 1.40 (0.75~2.62) 0.287

VNI 1.53 (0.93~2.51) 0.087 2.21 (1.25~3.92) 0.007
— BN IR IT I (15 EG/%) Al

SERD/SERM 1.72 (1.24~2.36)  <0.001 2.03(1.39~2.96) <0.001
P IEEE RS M (15 LL/%) I

H 1.29 (0.77~2.18) 0.333 0.91 (0.48~1.73) 0.769
JHEFE (i EEI%) ¥

H 1.07 (0.78~1.47) 0.655 0.78 (0.53~1.15) 0.204
R LB E M9 (15 EL /%) 1~24

=34 1.50 (1.08~2.09) 0.015 2.03 (1.35~3.07) 0.001
—LRrwPFS1/7 (15 E/%) 0.90 (0.79~1.03) 0.132 0.96 (0.82~1.11) 0.562
ZHIRYT T S M (15 HI%) 7y

P43 0.50 (0.32~0.77) 0.002 0.58 (0.35~0.97) 0.037

ADC 0.61 (0.37~1.00) 0.050 0.39 (0.22~0.69) 0.001

HoAh 0.74 (0.37~1.51) 0.412 — —

CERRIE TR CHABVAITAL” S 166 BlEE (IbIT. WAL ADC 3 4H); TESGEEAINAER 176 Bl B UL, ADC ZHARE T
AI7 4L rwPFES2 3R 25 AR ER R E [BEIE HR (95% CD: TN 0.39 (95% C10.22~0.69) vs HURHE TN 0.41 (95% C10.23~0.72) 1,

PR EELRA R TT S

“Main model was based on 166 patients (chemotherapy, endocrine, and ADC groups) after excluding the “other treatment group”. In the subsequent

sensitivity analysis that included all 176 patients, the trend of rwPFS2 benefit in the ADC group compared to the chemotherapy group remained stable
[adjusted HR (95% CI): 0.39 (95% CI 0.22-0.69) in the main model vs 0.41 (95% CI 0.23-0.72) in the sensitivity analysis], suggesting that the main

conclusions were not affected by the grouping method.

), rwPFS2 KR FEAL 49% (HR=0.51, P=
0.031), #IiG IV HEFHIEFEN A/ ARE
1], rwPFS2 XU [ 65% (HR=0.35, P=0.046).
EEXE N 204 vs ADC 4 (B 2-B), P BT 2%
TEFE A FIG R R Gt 25 7 £
ADC # vs ty74H (8 2-C), HERHEH =3 MNP
BFE LS ADC 15T HH ALY AT DABRAR 54%0
rwPFS2 #E @ X% (HR=0.46, P=0.018).
3 it

CDK4/6 MIFIEA A /3 WA TT /& HR /HER2
M B AL S ) — Sebn iR T . — iR =4

TRITHERE, B RTER IR T S ZRIBITHESE,
{EIBREN X “ IR RN 257 13X — T MR I N BESR
AT R 3 26T S o A L IE TR T X — WK
M, [EUEUE 58T T 176 6 2022 4£—2024 4 [a]
H— 2352 CDK4/6 $IFIE & N 0 R IT e KA
Ji e i 24 ()RR A, WO I 2R VA T ) B S R
P, X T LIRIT BT AUIRTT T R RIE R
et I A 2%,

AW T Sk NI 176 151 35 1 L LR RRAE
HATHREE, M — 2ty B S I8 /R VA RIFE N ) 4 Fh
O\ LT CDK4/6 iil5. BRA A WiEYT, bR
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A P4 [ &rg ] HR (95% CI P B PR4 A ADCH HR (95% CI) P
B, 038(021~068) 0001 [ 0.74(0.32~1.74) 0497
IR ————— 0.89(045~177) 0749 WP 4 130(0.17~223) 0571
DFI: #6 TV 0.35(0.13~098)  0.046 DEL: 303 1V 063 (013~098) 0471
DFL: <2448 0.60 (0.28~~1.28)  0.183 DL <24 4] 1.66 (0.28~128) 0377
[;;;;ﬁ;m /\ﬁ\ﬁ 0.58 (0.29~ 1-06; 0.074 DFL: >24 4H 0.55(0.29~106) 0234
FEER 059(035~097) 0039 ;
R 1~2 4 - 051(0.27-094) 0031 PRLEEE 098(0.35~057)  0.948
FRIA G =34 0.66 (035125 0201 BRALTB: 1-2F 0.61(0.27~094) 0268
WwPFS1: <4 H 042(021~084) 0015 BRI 231 ©139(035-125) 0449
rwPFS1: >4 057 (0.32~1.03) 0063 rwPFS1: <44 J 0.80 (0.21~0.84)  0.665
0.1 1 4 8 12 20 30 rwPFS1: >4-7H 0.91(032~103) 0814
01 1 4 8 12 20 30
C ADC {Ly7H  HR (95% CD) r
RS & 0.50 (0.23~1.06) 0072
. 4 —_— 0.71 (0.36~140) 0322
DFL: 413 1V i 0.52(0.19~141) 0197
DFL: <24/H 043 (0.18~1.01) 0053
DFI: >24 M} 1.14 (0.50~2.58)  0.751
AN 7 0.62 (0.38~1.03)  0.066
RN 1~24 092 (0.41~~2.09)  0.845
P =34 046 (024~087) 0018
rwPFS1: <4 MR —_— 052(0.26~136) 0235
rwPFS1: >4+ 4 0.59 (0.30~1.16)  0.127

0.1

A-P53 U vs ALIT ;. B-IA 93l vs ADC; C-ADC vs 1077 ; Bl ADC WAHREARE N (n=21),

ST NEREONPIPRE, AREEEH TR SRR,

1

4 8 12 20 30

KT “WorheH vs ADC H” J “ADC H vs 1

A-endocrine vs chemotherapy; B-endocrine vs ADC; C-ADC vs chemotherapy; “Due to the small sample size of the ADC subgroup (n = 21), the results

for “endocrine group vs ADC group” and “ADC group vs chemotherapy group” are only preliminary explorations and cannot be directly used to guide

clinical practice.

2 $RIAXITH rwPFS2 FRAKE
Fig.2 Forest plot of rwPFS2 divided by subgroups
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FEXE PRy o 552 A 7 WA ZEL A R85 T s e A NS 42
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WL KL, 7524 CDK4/6 il 77
YR N 23 b 36 T R AT 245 i 5 o e 6 IR T 5
Fo BEERT CDK4A/6 il it Ja —2ih )Tk %
1 22 T S A SEAIT 7E b A0 — 2RI F AT 19T 3

AT 77387, Vamier ZIZN T 2008—2019 3% [H
18 BRI 052 N 43 UATET T/ HRY/HER2 1 4
FUBE—2RIAYT, HBEEEZ T S RIGT IR, H
W 538 264552 T CDK4/6 $HIFBC A P 4k
BT BB, 479 R AT E v —2iky7 (h AL PFS 5.94
MNH, 95%CI: 523~7.10 M), 5N EIT4H.
PI3K/mTOR 721 % CDK4/6 7 F-Hkdk 4140
b, 4 dlaHfr PFS fAERE 2R (P=0.0017), H
A y7 41K PES MIXF B4 . Martin 250393 T 56 [ 42 [H
e EEE I, 4 T 2015—2020 4 839 £k 8%
% CDK4/6 i 56 7k e J5 A1k I I7 I &
HEE, Hr 29.7%0 B EIERE 7T, SRR,
S5 47 M L 4k 4248 ] CDK4/6 #1751 £ 2 (1) PFS 3
K (HR=0.48, 95%CI: 0.43~0.53, P<<0.0001).
BbAk, Li ZEU4IEF 200 51148252 R AR 75 R A A 20 T
VBT JE HERE I HRYHER2 R 3 o [ 30 e £ )
TEIRIT AT AT R I, b 73.5% 8% JE e AT
(AL PFS N 5.5 M HD, WITH SN iGITH 2
) ) PES To 535 2 5 (P=0.669). H A4 H sk
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{H T 7T EI B HR T — 2k CDKA4/6 FH 773 fE ) 42 A
BEHEAT —8IGI7 T B 4eit, ANENRTT T
SE AR 22 7 o AW, (T A rwPFS2
40 ™H (95% CI: 3.0~4.0), 5N MWA bz
rwPFS2 4 6.0 ™ H, 95%CI: 4.0~9.0) K& ADC 4
(Hphz rwPFS2 29 5.0 M H, 95% CI: 4.0~8.0) 2
[ AFAE R 25 (P=0.001). HALITAM 6 4> H A
12/ H 1 rwPFS2 7 EEIMRT N 73 Wb 2 A ADC 2.
R, FEABEFIH, EFX—4 CDK4/6 il 75 ik
fif 25 (0 B3, AT IR FE L & R, HR A
rwPFS2 54« % FE B FVR T 4 2 M R 2R A7 AR 1
ffds, HCRH COX RS [E] A BT X) 5200 rwPFS2
G REFAEREAT 04T« RIEFTE BRI A5, ST
AL, W4 (HR=0.50) M ADC 41 (HR=
0.61) IFALST 235 oest J5 K TN 2 S 5 1) rwPFS2.
Ak, —£43 ] SERD/SERM (HR =2.03) FIf74E =3
ANEERIEHH (HR=2.03) /& rwPFS2 ] 2 /Ml
SARTEE R HBT 32 W USRS 7 b 45
BB T L ESEM rwPFS2 RS T R &
fafgtt . Ftk, ARG Ry RIEE, T
HR*/HER2 W] —2£k CDKA4/6 57 BE & N 20 b v
I7 5 H R 245 () R, AT BRFA R S “BR
IR, ST S AL A B[R 5 ADC 28
25 VE AR AT DL A — 2R IR R T 24 B I 2Rk
o RTWITITREREE, o mKRITT L C K
BUE KR EE T CDK4/6 155, MRRig 5t
TR, S RN P 53 A I B A PT e 5 5 R
X EEAZ e AN IR 25 0 U R FROS-100, it
Ab, AMEAER B E i ik Ok B IE S S R
KW Z5AH 0T,

N T HE 2 B LR R L PR ARRAE Y — 28 Ji
A TR e A e e A 40 <1 il 17 4= o
BT GERIRERIOIE 1~2 BRI B
Y AR, HREEH =3 M ADC 255k y
BRARS TN TR YIE IV RS, A
GUMETT X AT B AR %S o Grinshpun S50 T
5% [# Flatiron Health (4 249\ 1 073 4] HR*/HER2™
W — 2k 45252 CDK4/6 B4 P8 i i6 97 e 3t
JR¥sz — AR T R, TR RS AL AL
H =3 Mk BT F sz i A+ (P<<0.001).
Reshma Mahtani 2S48 —2RVAITH) 767 4
HRY/HER2 W 870 e JB 38 WA 1047 1 b, =
LRVRIT h AT . CDKA4/6 A A 20 4

57 LSRR A e T I T, NI R R AR
FIHIN 19%- 60%A1 53%, 153K BIHGTE A AF
R SRR RTINS R R . AW A AEREAT T
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N A UM T B B AN A SR 1R B AT AT B
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0.59, P=0.039), {Hilt — B &G LRSI WLH 55
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