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Abstract

Breast cancer is a common malignant tumor in female patients, which is a serious pathological phe-
nomenon caused by the canceration of breast tissue cells under the influence of various carcinogenic
factors. Different subtypes of breast cancer have different clinicopathological features, prognosis,
treatment strategies and prognosis. Hormone receptor positive breast cancer is usually associated
with low invasiveness and good prognosis due to the benefits of endocrine therapy. However, the loss
of progesterone receptor will cause endocrine resistance in patients and lead to poor prognosis. Es-
trogen receptor positive /progesterone receptor negative breast cancer (ER+/PR-) is a special type of
hormone receptor positive breast cancer. Its PR negative expression shows greater genomic instabil-
ity and higher tumor cell proliferation rate. Many patients develop primary drug resistance at the in-
itial stage of routine endocrine therapy. However, at present, there is little research on ER+/PR- type
breast cancer, and there is no detailed research to explain the potential mechanism leading to the
unique performance of this subtype, and there is no relevant guideline and clinical consensus to make
personalized treatment plan for it. This paper puts forward a hypothesis: ER+/PR- breast cancer is an
independent subtype of breast cancer, which has unique clinical features and prognosis, ranging from
ER+/PR+ subtype to triple negative breast cancer (TNBC). Chemotherapy should be used as an inten-
sive adjuvant therapy after operation, rather than endocrine therapy. In addition, docetaxel, paclitaxel,
vinorelbine and other chemotherapy drugs may have a better effect on ER+/PR- patients.
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FUIE & — P W T oM e, A BT & M B0 DR 30K T 5 3L 4 2340 i 2 A4 Dy e 4 L
B, wE 1 R JERRAN AR R N o R R, B — P A 2R T Y R T
TR RS E LM [1]. AR A hs EWRIE, W ER. PR, HER-2 Al Ki67, FLARE T4y
J9PURHEFEIF R . Luminal A, Luminal B, =FIPEAT HER-2 FAME[2]. FRANT3E 3 4 FH S 928 4H Ak v A6 00 400 i
WA T I EMRIE, IR ZIAE 1% 2 MR 4 RIE, W SNBYE. Wi e 2234k
VN0 B Ay, B AL > 2, BOGIEALA AL A R NI, WA HER-2 ik [ 14
[3]. AHF5#kIE, ER Fl HER-2 15 Sl 2 (A1) 22 EAE ] 550 PR 22 (/KPR N if[4]. Konecny 5 A
BT 7 — WSS, BREC T HER-2 B AL 41 M & i) ER A PR 7KF. 78 ZR-75 FLMR 5 41 i
o, HER-2 ()it ik 5 PR /K FB#AK 500 1%, 1 ER KA AL —2F. b4h, fEid ik HER-2 ) T47D
Y, PR KPS ZEFFK[S]. [FE, HER-2 BHMERIE M FL AR B3 5 2T HER-2 PUdEAGIT, A
TR RN FRAT 0 AR TT T RIS, i DLAEFRAT TR i, HIEHE T Her-2 [ 1 R0 B LI -
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Figure 1. Comprehensive overview of breast cancer
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2. HRIK

TERRATZ AT FE, BATWE E] ER+/PR-FLIME 8 RIS F MR R RHIE . B2 Ar Bl Bhik
75, XU E AT AR T ERH/PR+EAL B . KA ER FATE, 148 3530 % B2 R JF N 0 BT
ARSI 25 T ER+/PR+EFE, 5 TNBC B E AL, W11% 2 Fros[9]. X 512 1 FATHK (BT 78 0%,
PAVED TAHISCHR, K BER+/PR-B4FLAREIAIEN Luminal B LAY, HAFELET ER [ISERIAFITRIS
PERRIE, A PR RIAMBRZ[10]. IXFp HRg 22 30 HH B8 O 110 5= DR 2 AN s o M A0 B sy 1) ey 4 e 8 L 2
25 5 MBS P9 e T JE R VR 24511

O & e, ER+/PR—FR A F e FAT MURE BRI PROp BRFAE[12] [13]. Fei 55 NiEAT 7 — Tl T
SEER ## P2 1) [l BPEA 9, S5 36,279 & BE PN 30T, Hoh, ERY/PR-REVEH 4172 4. AR,
ER-+/PR—F I8 () 983 K-35 K /N A 83.4 mm (ER+/PR+: 58.7; ER—/PR—: 121.7), ER+/PR—FLIFJEA I &
ELEEHERL I (5 L 47.4% (ER+/PR+: 41.1%; ER—/PR—: 52.9%), ER+/PR—FLIRFEA R0 1. T 221 5
Et 86.0% (ER+/PR+: 75.7%; ER—/PR—: 98.0%), ER+/PR—FLARE IR #h WV B 5 EE 66.3%
(ER+/PR+: 38.5%; ER—/PR—: 71.0%). VA ¥ P B A Gt &, Hbal W, ER+/PR—AME K
PREFEN T ER+/PR+5 ER—/PR— [A][14]. b 4b, ER+/PR—M 3, s HAG MU 755 , Hu 28 A% ER+/PR—
Y FLIYE B R ER+/PRAZH R B A A7 B HEAT AR AZ A 0 M, AT IR S ER+/PR—-AH I S AR A7 B B (K T
ER+/PR+4. HAFFAIN T TCGA HdiE v 592 ] Her-2 B FL IR B3, o ER+/PR-KAA 60 f,
N ABIRAELS S, AT 110,930 445K [ SEER 3 2 (1) Her-2 BV LIS B3 64T 1 FEREMI 24T,
Horp ER+/PR-F A 13,533 il s 2445 1 T AHRI A 45 R, AN 7 B 45 R — B i —BHIESE 75 ER+/PR—
FLIREAH R RS [15].
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Figure 2. Survival analysis of the ER+/PR+, ER+/PR— and ER—/PR— groups in TCGA database
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HAN, HERNTEERZ, BRI ERHPR—AZLIE B 10 H BN 2 W16 9T WIHA M B B R A
JR R 245, B BB IGIEIT E R BT ERH/PRHAL B, WAl IE 0 7 i P o 5 o P 4 o 1k
M 24, AT BO5 R 52 R BRI A 36 7%, T M S I TS [16]. Osborne 28 NWFFE R, ER+/PR+H,
Ji e BRI R BEL TR 97 [ N2 77%, T ER+/PR—JHEE ) S B 244 R 27% o b Ah s K2 30%~40% (1) ER+/PR—
UM A R AR T B R N[ 17]. A RBE SR, PI3K/AktmTOR 15 5@ ¥4 1] G815 ER+/PR—
FLIRE N 7 AR TT T 250 9C . PISK/AKT 3452 B A 40 MR VE R OGS 9 DR 1, e me s AP . AXaAe
EIEAE TS, XL g 3t R AR TN 2545 55[18]. PI3K AJ DL 58 R R K T-1 Z4R(IGF-1R)H
HAEF, IGF-1R J2& LR 40 Mo 3G 58 1) SC s 24, 2@ PI3K/AKt A HNHI 40 2. PI3K 1575
WO Re 75 530 7 FL R ARG P IR TN 52 . ELEEA ] PI3K, A RAGfix L g i (1 2R K, #IH] PI3K
e S AR T IR T (R TK) BT U0 L 304 78 W 55 25 B2 2 1 (mTOR) R 8 7 A 3 43 #0124 [ 19] . mTOR £
N PI3K/Akt/mTOR @& ¥ FiE(E 5 70 F, A FEUEU 4K PR 3Rk J5 AT 33 mTOR FIk Tty 1 5 0
T LR N S WAIR ST YT R B HEI, FE LR N2 MRS, 2 PR HIBHEL B, AT RES 2T mTOR
RAMRIEL, AN WIAITINZ .. Giuliano 25 A FIWF7C &L, F PI3K/mTOR 47 BEZ-235 AbEEA[H
FLIRE AT R o] BAE 3G 0 ER A ER 5 SRR R RIA,  UE W@ #H1) PISK 3 B nl 0 52 4 70 s UM 1)
Tl REME[20],

AR, T PEIEST X ERY/PR-FUIME 52, FATTVPAS 1 7E B B P —Be a7 1 97 %1 HER-
2 BRI A L e BB B S BRI 197 2. ER+/PR—41 A E| Miller-Payne (MP) 4 25(24%) 1 5 25(20%) ]
B =T ERA/PRAZH(4 25 4.2%; 5 5 5.6%) . IX B ER+/PR—FL i £8 38 XA T7 11 [ B b ER+/PR+
HEAR, WE 3 Fin. BRI FREARRER D, HAPN ER—/PR-A, ZKABMTLUS T4 T
Jitl. EREEEAA G ER L.
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Figure 3. The efficacy of neoadjuvant chemotherapy of the ER+/PR+ and
ER+/PR— groups
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ER-+/PR—AY L i 1] i SRR (VR 97 G 7 58, IR B AR5 1897 SRk Al B iR I L% 1) — B P 2L e 5
U, TEP MG TT Hal A R T BORT AR M 25, 2 TiAhER . B, KEESNIT A
ATREXT ER+H/PR—EH A U 19T AL BUE 5 S R i PR 50 SR 30 IE B P B v 7 1 o] Rt

ER+/PR-ALFL Ky ER Rk fIPE, Her-2-FKiAMIME, #9587y Luminal B ¥/, Luminal %72
B LR 28T, 4 3R SR BRI 70% [21]. A KERTFIEY, W WIEYT /& Luminal K7,
JieE BB IR G B IR T B, H T BTSSR P AR BN PR AR, I AR R SR R 2
PRBAVESLIRAEAT 5 4EEE 5 4E DL MIFTE N IR T[22]. BB AR 2 S8 1Ak B 1 B L e 1) B AR TS e 0, 5
FAEAFR IS 95.1%, HEATIRA 20%~40%4 4 F B H TG EZE, AAFREHE = EFLIRE23]. #F
FEW], X4 AL R I A K 22 R Her-2 BIME. [RINNEE 24k ER 5 PR B35 H 30 26 67 0
% ER MR ERIEM PR ZMALRIB B . PR 2R SR IA ER SZMARRIBBLER K, BRI E 52 14k i
FUIE . BATST ER—/PRFUMIE & I AFAEIL A — 2 i, AW R B LA ) H AT e 2 52 THC Jefs
Je g8 FR R R R A5, i A ER &5 AR BA T, H A 2 97 7 ER+/PR-E A [24]. LRI AR &
WA UMETT RO ZE, MG BRI T B R AR B, BRIk, SRS LR R R L
1l LA R 3RO B (9 TRAE pit L BN FL IR B 70 AT 00 4 st o 76 4R B BA B R AL B AR R0 7 I s 2 T
FATN et 7 B 25 3% 77 DA e ) i S B KT R AT A R, 1) = B PR LR S

FUIRIE I 4y B TT BV 7 AL 0V B, MRS HEVR YT i — D T AN B IR ST A oA .
XF T ER+/PR-FLIME 8, WAMWNEIT SRR 2, W SRR MR 240G . thah, #5245l
0T 1B T RE 2 5 T AR MR R CAn i BT VAR B AS ROSOSE, AR A I AORE, AR B R AA
HH AR IGIN . H ST 5 ] R JESE AR R PS5 097 IR PR SR oG L, (HAL i
7 A DG 71 EE AN R 1 R AR R AR AR M . Wby 7 IR TR B 2/ S AR YR YTIIRl . SRTT, B
TR, M VERE S I 8] (O HERS T PR, — L8 FATIE . 5 4F N/ ilbia T B e 5 R AT AR B, R
N 50%~60% [25][26]. AHRTEAK I P 20 WA VA TT 56 B 4k S5 e 2 FLIR S I B R RS AEAF . IR T SR
IR SEE RAAE IR AR SR, VAT BRI A 2 R A R BUR T R I, AT SR B 45 R
EREREMZ, ERYPR-BFLIME MG IRFFAEAM TS 5 TNBC B4k, BEZ% T ER+/PR+A, XIERi%
WAHRRIT H BT R T TIXEHERE, ATED, W T ER+/PR-FUARIE B, 7T LAFE N 4 Wi6 7 24 1
B B e AT BB B R A 24590
4. BRULITLE

BIRTATIV R B A 48 3 ™4 (9 s R 70 SR A SR B0IE S, (HFRATTILRY B 58 i 1 — L& 57 100 72
R T — g 1, T LR SR SCRE AR . FRATTZ BT PRI PR TAE Hh R 3 ER+/PR—2Y L i HA SR 1)
G PRAFAE S I, ELO AT SOBEACEF o ARANBE B FEAL . FRATIBE BRI A o) 1 AH G SCk, X IR BAH G B 18
WHE . AT SCHRRNE, ER A PR MFRIAAEAAAE — 8, B, ERH/PR-AYFLE PR B E KA1 0
Fi. PR AEN ER HAEEZE R =4, it FrlfEAThaEM: ER {5 5@ M B s EY, LS ER HrlH
SRR O R . R, 7R3 FHLE] B, ER (3RATEYE AT 4 PR RiA[9]. AV 2 K ER+/PR-
FLIRE I 7B AR 2 ER JEIIRE, ASREVRTE PR IR, DR ) A KRIA7 35 AN PRI T M 3R 271
SRIM, — L& ER+/PR—FLIHE v BBA A B T 4848 )5 1 2 b N VR 1 3R PR B KT BRARS, AS /2 LIS PR
FILFEW, T ER WS 5H SRR SN . ik, HMEMET XY ER+/PR-INFLIRE B & T
R TT AT DAL R — 28 B35 1Y) PR K [28] AT ARG I A Re MR LI 4 i PR IR .

RIEIA TS, BATKBUSEE T IIUMTTRER IR . Flan: fEREEAKE |, PR FMERIETREZ BT PR
BRI P8 DUBUEUR M S R BT 27] [29] - Liu 88 ANFEK T ER+/PR—FL i (1) 3 R 2H AN e WAL 2R AGE (R B 72
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i, TR T SE PR ERMIHEANH . MBA1KPL, ER+/PR—FLIMEAE PR JE K 24 JE K h B A HL ER+/PR+
BT 22 (R HE TLE(CN) E 2R, RIEA T A & B (27.5% vs 17.5%). X6 PR 3 K $2 D1E 2 26 1 b f 2
S HHR EEUKE) PR mRNA %15, RE PR CN £ FE PR BT, IFH, AW AL T £ ER+/PR-FL
IR, PR SN TF B R ALK B2 5T ER+/PR+AIMIRI[8]. DNA FF 34k VA 72 54 55 ) e B B O 8 W0
BAEHLE], 7E 21%~40%(1) ER+/PR—FLARIE -F il M5 E] PR JH 30 T 4k, 330 PR RIAVTBR[30]. x4k
RIESE T PR 1AM PR JF 3T H A MR FAEDC, Hod 837 AL S SUNR PR RIA R .
P, A AT 2BAESE T PR Rk 5 PR B8l 7 HELZ B 2 HAHC, 3 3hT &AL S 28U -+ PR B PE
Fik, AN, WABIRIRE T L% miRNA 2 T48 ER WKHIE(S S5 S@4%, M AT fE 33 ER ThREH 4
ek, MR FUEE B PR Rk, MMk ER+/PR-RA[31][32]. Flu, #MEHE miR-423-5p 6
BEAEARSM ] PR ZE 5% miR-126-3p AT/ FLAR S PR (3655 ; miR-181a. miR-23a Al miR-26b
AR ER PHIEFL B 1Y PR K95, A BT ER+/PR-FLAME I K 2B K JE[33].

R R AR T TR A2 1, SRR R 50 O T B RIE SE IR R A IR SR AL
BAVEAT T —TURRIF T, ¥ 10 BIAFF B0 B k7 brvE HER-2 BRI FLIRE B N THEFE, 1t
TEL IS RIS M E 2 T RIRIAAR . X B E W AT 4H: ER+/PR+ (Cl), ER+/PR- (C2), fE
FARS R P UM AT )RR AL, MET T e BE AR, ERER 10 MEAPIE
186 NERFRIEME AR, Hb 110N, 76 AT, WA 4 fis.

HIRATRIBE T H AT A R 2k, REGE— DR ARG 7ok 2 ER+/PR—HY L 7= A4
RAER BN . BATHRITEASRIRE 7, #H1T72hAE & %/ (GSEA/KEGG), -3k ER+/PR—5 TNBC 7£
55 @ LI A . DNA Bife R4, Fr, EAL) A EdAT G A58 E ks I TILs.
PD-L1), PASCRERATIGT ity iR 3.
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Figure 4. Quantification of 186 differentially expressed proteins

& 4. 186 MESFKIEAZEBRNEES

AR, B R EHE T g 2150 98, W = IV EFL I 3k — 20 2 9 U2 : luminal androgen receptor
(LAR). immunomodulatory (IM). basal-like immune-suppressed (BLIS)F mesenchymal-like (MES) [34]. AR
FHPE(ARH)IE RS N LAR JE7 . CD8+#K LM AR BHTE(AR-)FEE T IM . AR FAtE. CDS [HPE(H
FOXC1 BAM: [ g 452 SN BLIS WAL, 1fii AR, CD8 Al FOXC1 BHME{H DCLK1 B ¥ il 4 s Sy
MES WAL, Hor IM AL Fil 5 feif (1) — 28, HURFAEZ CD8+ T ZH AR v B2 v i 1 S 255 £ Jev e 35 T v 22
YMfI(TIL). JF H, BRAABE G ORATE M, X 5IRAT PR PP FR K5 B B 48 RAHRL. 14T,
£ IM WAL AR, WS E M 12 K 0 PD1. PDL1. CTLA4 A1 IDO1 f#175 mRNA Fik/K T, B3k
PR 1 5B T R 2 AR BRI 7R TT PR R AR [35]. 0 MR Hh S e N IR IR T O AR B AN AL B2 TNBC

TS FR ST RN N T R PiX — i), [EBR TILs TAELIFURSSJ%E TILs TR PR BT EAT bRk

DOI: 10.12677/acm.2026.1631169 3621 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1631169

FRCO Bl 1E 5%

TOTEAs o BeAh, bR EY), JoHJE PD-1 M1 PD-L1, 7E IM % TNBC th R HVATT A e . SCBkIR
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