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Abstract

Estrogen receptor (ER) status plays an important role in clinical decision-making and prognosis
prediction of patients with invasive breast cancer, so hormone receptor detection is mainly used
to guide the treatment selection of patients with breast cancer. However, the method of deter-
mining ER status and eligibility for endocrine therapy remains controversial. In the past, breast
tumors with ER = 1% on immunohistochemical staining of nuclei were considered ER-positive, but
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the latest guidelines define breast cancer with ER expression of 1%~10% as “ER-low positive”,
which may have a unique molecular feature, and its response to endocrine therapy remains un-
clear compared with tumors with high ER expression. The latest guidelines do not provide a de-
tailed description of these patients, leading to inconsistent treatment strategies. Therefore, we
discuss and analyze the relevant studies of recent ER-low positive breast cancer to provide possi-
ble suggestions for the clinical management of patients with ER-low positive.
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1. 518

FLIR S 2 — PR T 7L b R AP e, skt s WREE L], BA UM AN 5+
WA, Luminal A %Y. Luminal B Y. Her-2 iR IATIFN =AY, AN 1)L WA BA AR E . X
KA E . vB 7 RCR,  [RII I S P R 5 AT LS 2 i T [2]. W 2R 32 4k (Estrogen Receptor, ER)BH 4
(LR S X IR T A R, R EE ER B 7L iR A b B B s (R0 A S AT R AR
HEAFER[3] [4]. 1F 2020 SERIBCHTTRRT T, 5 /NUEIN, 3800 AR EE B 7R 4R T7 5 ER N 1%~10%
R A ar AL, BEFR “ER RRIEFLME 7 [5]. —DUEHE 16,000 £ & FLIE B # LR & S50 M,
R RY) 5% EFFTE ER IRKRIEZRIN[6]. REHAIMEE 4 ER sfHME, ZATERA ER Jft, X
fESHE 0 ER MRRIEMIFIIE TR RAE7]. BT LFIEAL, EEAR, SoiiifErEsa X — TR
BEVELH IR FIVRTT E . FEIE, AT ER KR FU IR I PRAFAE RN 73— 2 5 1) S5t 9 ok R g AT
ZRR, BRI AT IR, SRR ST EANG T SR

2. ER WEYETDhE RN ¥R

MEB R 2 AR (ER)J& T 1% 2 8 KR M AR s B S R 7, EEEGRMES T MMEZHE o
(ERa). MEBIZR 1A B (ERP) [8]. ERa e MEBFRE T 1L 2 I RBTI RN IT, FAAETVF 2 A b (BHEAE.
HRTEMAL), EARFEEMAL RN G Z AN, HHE L — R, Bl isE e w
JEJE . H REAARE[9]. ERa TEZ) 65% M) FL M B F Th ik, BT Xt MR 1 3N % R 2R T ERa,
ERo $EFEDREE %A SR AIGTE, BINgn M /> 248 DNA &k, 300 BIER IR, 7T LU 3 i
JRA[10]. TEFLIRY, ERa MIRIERR TR LR M, 1 ERB TEE I FIJE IR 1 R 4H g LA K 22 i
ARG, AUHR, ERp BT IR N AR i guast T, I REVE MM IS R lRAEH, 5B
LR RIS AU L, ERB 1) mRNA FRIA 7E S g Flibk (2 45 56 B 4 40h 12 3% PRI, JF H ERB
(R SR AR 2 FLAE R AE[11]. (HA B AN ERB AT g FL A XU A €, 1A SL ] 5 A DA A g 11 18]
T, ERB HHEMESZRMH I E £ A 2 XHE” , W HEZ ERa B FL AR 1) 5 K % [12].

FRARE5 & 20 T (LBA) A UL 2 (IHC) 2 Al ER WP Rlse s FI RO 732, H AT EE{EH IHC 1EA
ER MR FB[13], BEA ER VRGN R BAVEYAR EMIGIRAAT, LRTRISE IR, IHC 6 > 10%
R Jie g8 L IZ AN A ER BHIERY, DRUGAG BEA& 852 N 7 bRy 7 [14]. 81, W7o ER RIAEUKI AL
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T EH(HC 258 3 48, 1%~10%AA ER FEMEZRIE) ] LA 43 A I7 2 a6 [15] . [AItk, #E 2010
., ASCO IIfi /R 5 B4 A 22 01 23 (CPGC) Ml CAP Bl 531452 71 23 (CSA) B A /N L, S 2HZME 5 (IHC)
ER I PR Jett > 1% 4 M0 NI 2 AR B [13] . TMI7E 2020 4, ASCO/CAP FEEIHI B H 8 7 = TiX 4
BIE R, (BAETER AR, L /NG T N R IT X IHC RIE8 ER 1%~10%I1 8 2 ¥ 75 b
MR R, UK X B2 AR AL SN “ER IRRIX” [5].

3. ER {RRIATEFL A VI AR 45 =

4R 2010 4 ASCO/CAP Fm &I ER Rik N > 1%MMIR# A N2 ER FEME[13], {H ER k&KX
(1%~10%) 1) i98 5 ER =3 IA(ER > 10%) 1 8 AH L vT B B MREI 20 FHR-MIE . TE— DL TR 1 /54 /8
R BL BB AE T, ER RIBEN 1%~9%I1 B BAA BRI P AL FE 53 &, 1 ER > 10%01) & #
HAL RS A 56 % (P < 0.0001); ER 1%~9%[1 & # IfG R 70 BATE &, /N 5 ELis 21 62%, 1 ER > 10%11)
BHUN 44% (P = 0.008); ER 1%~9%1) & # T4 9% o L 84%, bh ER > 10% 8 # 1) 73% % =i (P < 0.0001);
MR )71, ER 1%~9%ZHA% 4> 2 i LB &y, N 2 if) B TR 3] 82%, 1 ER > 10%ZL4% 40 2 A NI
) A5 B S 28% (P < 0.0001); [AIY, ER 1%~9%Z174 48%H) & 152 T REiiLST, HHE &
REGHBIAIT R, ER > 10%Z4H 1) B E WA 29%, LA EATLIAEH ERCRIAAH S ER mRIAHEIRZ
TIHMAAEREER. B—H, 4 ER(KRIAAS ER FMELIAHLILES, ER 1%~9%2411f £ TNM 431
BRI W5 R 62%, 1 ER BITELLIN N 68%, AR ER {RFEIALL I 548 Hu 51 (84%) X ER [T
T /N(88%), {HHAMARAE I AR R I H i it 2 5 [14]. ER RFEIAF ER 5 ik M 2 18] 1 22 AU T- L
ER fRFIE AT ER AP MR 2 18] 1) 22 57 3K

WL HA—TGN 1824 1 FE 35 R 75 (L ER IK3RIE 54 1, itk 3%), ISR 7 517 AW FL 2R
4R, Z 7 KL, ER KR IZA(ER 1%~10%)5 ER MR IEZL(ER > 10%)MHEL, (KR IE B P A HER
AT, HmRILHN 52 S H /NP = 0.004); fLFIEH AR/ N 2.5 cm, HEFRIEHK 2.1 cm
FOR(P =0.003); (RFIAAIMIR G TE 2, SRIEAZ g0 N G iR 3 EIA ) 63%, W& & T ik 4l
31.4% (P < 0.001); fKFKIAZ Ki67 > 20%M 5 ELEE &, 4 48.1%, 1M A A 30.4% (P = 0.004);
[F, (KRIEH HER2 FHMERWE T R, 4 29.6%, E3&E M T RRIE4M 9.9% (P < 0.001). Btz b, fik
FEIE R FLAT 18] FRR M R I 2 . EGFR fll CK5/6 M AR . H— A, %4 ERKFZXMS ER
LR LU, ER (R FIAZH A1 PR 1%~209% (1) i35 LA AH X 45 i, 2 28.8%, fif ER B4 204 10.9 (P < 0.001),
[FE, ER {&3Rik4H CK5/6 Fl CK14 [r13 1AM B 14 20 45 BEAR[16]. X 48R IR I ER KK A IR &
DU B ) ST, AR AR F AT ER B R

4. ER RFRIEXMFLERIGTT R UG HINE

BOE—TEERE S HTUESE T W IARIT /T ER IRRIAM B B Z 25 4k, % ZERE TN T /S T K
W R 16,000 44 B [6]. TEAZEZE AT, 52 N4 IAR YT ) ER 1%~9%FL e 5 1 Tl 5 L7 5 &
FEZARART A 3 WA T 1) B (P = 0.68) I 52 N 43R 9T 1) ER 1M % (P = 0.15)AH 1Lk, A, ER &%
1 (>10%) I8 £ 3 1A A 2 S SR T ER 1%~9% 1) & # (HR = 0.52; P = 0.03). %W 7T 4518327, ER
Fak AT T ) SR R M PR JE S, T REAS RE MG Bl A 0 iR 9T R SR AT R R AE AR UGS . AR ER R
AT L ZH 73 A o, Ml 58 250 ER AR FRIA FL IR IR A7 P 35 1) 23 4b(HR = 0.67; P = 0.08), 1HY
ER miaRIAMIRIAHLL, HyTREMRIG 2, BOATEFRFEEE 5 ML 25 B T BT, ER mRik
Y11 5 FEE K AL L8 ERRRIE AL =50 2 —[17] 45— T FE T3 10,000 44 5834 KT [m] i 14 AJF 5
5 ERRFIEAM L, ER MR IAME SR 4173 (HR = 0.8; 95% CI = 0.7~0.9)FI Tk 4EFH (HR = 0.7; 95%

DOI: 10.12677/acm.2022.124483 3346 I IR = =23t e


https://doi.org/10.12677/acm.2022.124483

X, W

Cl =0.6~0.8) /y I #f3 \ %& te3, 1M ER P2k A= 47 28 B \2 45 % (HR = 1.5; 95% Cl = 1.1~2.0) [14]. #H
Ko AR ER KRS ER BRI R A LUy, RZH A B E TS R WA, Bk
A A SRR T[] 7 TR Y35 72 57 [ 18]

ER 1A B N WG YT I AME 3485, TAM-01 BIBENLRIGTE 1, /M rERE I3 4F)fh 58235
AT FLAR b R PR AR I S R Bk, ELERPEA PR, AR IR AL T R IR T IR BE[19] . WERR N AR T T
FEE AR — N EIE— P, ATAC 04 Bl A8 ik ya 7 20 5 fth 3585 35 1R 97 A LL B 70
R EIE[20]. FEWHSHTH, ER+PR-4LS ER+PR+ALAHEL, Bl A h et fi 5 7735 26 1) ol 3 0
#. I PR RIAZBIE M ER BRI E ZA KR4y, 11 PR RIAMIBLZ rI RER B ER IEEX Z41[21], 1E
By tntt, R AS i erE ER+/PR-IVZL H &2 2R H rT REIE H T ER IRRIB I B . A RM,
v 701 B R A ) R A A e O L s SR 0 S AR A U TR E TR S IR [22], HAE 0% ER KR IA A FH R
Y F] FE(OFS)HEAT N 0 WA TT I ERIC IR B = , 5 22 1 ER R R IA B /& 153G H OFS i 75 it — B (M 70
FZIEF) ER 2R IA MR B TS AU, A 2E B 5 — AN N S i 9 0 ER ik DA &
o AR UAETT B S SEAE , 4 ER AR IA IR 44k 9 ER & 635 ihRg [23], AEX — AEEAT i i — B BT 9T E S2.

W] >y ER KR IA FB 2 AT 7 T ARG PR R SR B T B2k — B W AL . 7E CREATE-X WAL R I, X
FARAAT B BAIT AL E] pCR ) = MM LA F 3, A S5k Bh A5 FH = 15 thovse mT DA s 2635 1) 5 4F DFS,
X — % AE ER FHYE. HER2 BIPEFLI B b RIAEA BT AR Ei[24], 7E 5 — TN ER/PR < 10%F1) 51
FLIE B R IR, X T ERIPR < 10%01 7L IR 8, PRSI RN FH S0 e KR VR YT F AN R 2 3 kb
HREM, SR, X—GIT MRS P ER IR IE WA ] LA BB 5 4F DFS F4k/> 7.9%, 153
A 173K 7 [25] .

5. ER [RFTRIA & FHL&l

BRI 2 HHE R, AR EERET ER BREBEREA —RFIM 5L, Ho—LShlf 22k
WA ENESE . ER RIEHRMELENLHI A FEIE R SR, W1 ESRL 3K 5 Al ESRL JE R A2 & 62k,
MER R T IE T I K] ESRL gAY L K K F ERe SRR LRI FRIL, FrLAX AT A8 S ERa MR JEMCH P
BoE, PS8 ER MM RSCEA ER FHYEFLIE A /- ibia T i 24[26]. tbAh, ER B:PRE 3 )
CpG &y LTI LS8 ER SR RIAMAERR, MR A T2 e 103, NI Mg it — 2
WEE, R, W H AT EOENEOE ER Rk[27]. J3—Fh ER RIER AT /2 microRNAs, A kil
Fonrid e B 7 0T ER HIFRIA[28]. BR T HEF ERIMUEAS, ER RIFRIA AT DAKZ AR
A1, AARTEEEE 90 (HSPOO)HIHIF, Uids /REEFEZ A E AL, DA —S8yz &R, Ol B (e i
ERa FIBFMETT Nl ER HIRIA[29]. WAWIFEER, 78 ER FHYE MCF-7 4ifg, KR FESESH L
R B S 2R I 1 2 L R (B (MAPK), TS 80 ER RIAM AT 82255 [30]. X EEHLHI#R AT B
gl ER RIE NREE R, MM-FEAN BT I A RS, ([R]85 7788 S A R fe AROR
PERATT RO BB A, TR EAE A SIS A R IR TR — PR

6. &t

ESRH BT AR ER ARRIAFLIE (1%~10%) E G R RFAE . JRI7 R, TS5 ER B
PEFL AR, AESE B T HER NI ia T 1E ER IRRIE AU h i ad ab o R, 2 —ELHIR ER
RIEI 1T REBAT BRI ER B E BT, X AL ] 70 7 Rgi A% T B AERA I ER IRREMIE K 70 11k
JRA S R B, HIE R Z AR F AR R L Ra D /oK, JATH EAEARK B0 T h R 2 A T AP
RFT R EYIAR S DAL T N BT RZ AT AV AE 2 Ak DA R 3 26 B 3 AT REAE T HOVR YT T i

DOI: 10.12677/acm.2022.124483 3347 I IR = =23t e


https://doi.org/10.12677/acm.2022.124483

s, Wit

RIS R BB B SRR R ER AR R 7 7 308 e () B AR GE RS T B
S5

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R.L., Torre, L.A. and Jemal, A. (2018) Global Cancer Statistics 2018:
GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Jour-
nal for Clinicians, 68, 394-424. https://doi.org/10.3322/caac.21492

Yang, X.R., Chang-Claude, J., Goode, E.L., Couch, F.J., Nevanlinna, H., Milne, R.L., et al. (2011) Associations of
Breast Cancer Risk Factors with Tumor Subtypes: A Pooled Analysis from the Breast Cancer Association Consortium
Studies. Journal of the National Cancer Institute, 103, 250-263. https://doi.org/10.1093/jnci/djg526

Munzone, E., Curigliano, G., Rocca, A., Bonizzi, G., Renne, G., Goldhirsch, A., et al. (2005) Reverting Estro-
gen-Receptor-Negative Phenotype in HER-2-Overexpressing Advanced Breast Cancer Patients Exposed to Trastuzu-
mab Plus Chemotherapy. Breast Cancer Research, 8, Article No. R4. https://doi.org/10.1186/bcr1366

Goldhirsch, A., Wood, W.C., Gelber, R.D., Coates, A.S., Thirlimann, B. and Senn, H.-J. (2003) Meeting Highlights:
Updated International Expert Consensus on the Primary Therapy of Early Breast Cancer. Journal of Clinical Oncology,
21, 3357-3365. https://doi.org/10.1200/JC0O.2003.04.576

Allison, K.H., Hammond, M.E.H., Dowsett, M., McKernin, S.E., Carey, L.A., Fitzgibbons, P.L., et al. (2020) Estrogen
and Progesterone Receptor Testing in Breast Cancer: ASCO/CAP Guideline Update. Journal of Clinical Oncology, 38,
1346-1366. https://doi.org/10.1200/JC0.19.02309

Chen, T., Zhang, N., Moran, M.S., Su, P., Haffty, B.G. and Yang, Q. (2018) Borderline ER-Positive Primary Breast
Cancer Gains No Significant Survival Benefit from Endocrine Therapy: A Systematic Review and Meta-Analysis.
Clinical Breast Cancer, 18, 1-8. https://doi.org/10.1016/j.clbc.2017.06.005

Collins, L.C., Botero, M.L. and Schnitt, S.J. (2005) Bimodal Frequency Distribution of Estrogen Receptor Immuno-
histochemical Staining Results in Breast Cancer. American Journal of Clinical Pathology, 123, 16-20.
https://doi.org/10.1309/HCF035N9WK40ETJO0

Peterson, T.J., Karmakar, S., Pace, M.C., Gao, T. and Smith, C.L. (2007) The Silencing Mediator of Retinoic Acid and
Thyroid Hormone Receptor (SMRT) Corepressor Is Required for Full Estrogen Receptor a Transcriptional Activity.
Molecular and Cellular Biology, 27, 5933-5948. https://doi.org/10.1128/MCB.00237-07

Heldring, N., Pike, A., Andersson, S., Matthews, J., Cheng, G., Hartman, J., et al. (2007) Estrogen Receptors: How Do
They Signal and What Are Their Targets. Physiological Reviews, 87, 905-931.
https://doi.org/10.1152/physrev.00026.2006

Ketchart, W., Ogba, N., Kresak, A., Albert, J.M., Pink, J.J. and Montano, M.M. (2011) HEXIML1 Is a Critical Deter-
minant of the Response to Tamoxifen. Oncogene, 30, 3563-3569. https://doi.org/10.1038/0nc.2011.76

Sahab, Z.J., Man, Y.-G., Semaan, S.M., Newcomer, R.G., Byers, S.W. and Sang, Q.-X.A. (2010) Alteration in Protein
Expression in Estrogen Receptor Alpha-Negative Human Breast Cancer Tissues Indicates a Malignant and Metastatic
Phenotype. Clinical & Experimental Metastasis, 27, 493-503. https://doi.org/10.1007/s10585-010-9338-8

Rizza, P., Barone, 1., Zito, D., Giordano, F., Lanzino, M., De Amicis, F., et al. (2014) Estrogen Receptor Beta as a
Novel Target of Androgen Receptor Action in Breast Cancer Cell Lines. Breast Cancer Research, 16, Article ID: R21.
https://doi.org/10.1186/bcr3619

Hammond, M.E.H., Hayes, D.F., Dowsett, M., Allred, D.C., Hagerty, K.L., Badve, S., et al. (2010) American Society
of Clinical Oncology/College of American Pathologists Guideline Recommendations for Immunohistochemical Test-
ing of Estrogen and Progesterone Receptors in Breast Cancer. Journal of Clinical Oncology, 28, 2784-2795.
https://doi.org/10.1200/JC0.2009.25.6529

Yi, M., Huo, L., Koenig, K.B., Mittendorf, E.A., Meric-Bernstam, F., Kuerer, H.M., et al. (2014) Which Threshold for
ER Positivity? A Retrospective Study Based on 9639 Patients. Annals of Oncology, 25, 1004-1011.
https://doi.org/10.1093/annonc/mdu053

Harvey, J.M., Clark, G.M., Osborne, C.K. and Allred, D.C. (1999) Estrogen Receptor Status by Immunohistochemistry
Is Superior to the Ligand-Binding Assay for Predicting Response to Adjuvant Endocrine Therapy in Breast Cancer.
Journal of Clinical Oncology, 17. 1471-1481. https://doi.org/10.1200/JC0.1999.17.5.1474

Poon, I.K., Tsang, J.Y., Li, J., Chan, S., Shea, K. and Tse, G.M. (2020) The Significance of Highlighting the Oestrogen
Receptor Low Category in Breast Cancer. British Journal of Cancer, 123, 1223-1227.
https://doi.org/10.1038/s41416-020-1009-1

Abe, O., Abe, R., Enomoto, K., Kikuchi, K., Koyama, H., Masuda, H., et al. (2011) Relevance of Breast Cancer Hor-
mone Receptors and Other Factors to the Efficacy of Adjuvant Tamoxifen: Patient-Level Meta-Analysis of Rando-
mised Trials. Lancet, 378, 771-784. https://doi.org/10.1016/S0140-6736(11)60993-8

DOI: 10.12677/acm.2022.124483 3348 NS


https://doi.org/10.12677/acm.2022.124483
https://doi.org/10.3322/caac.21492
https://doi.org/10.1093/jnci/djq526
https://doi.org/10.1186/bcr1366
https://doi.org/10.1200/JCO.2003.04.576
https://doi.org/10.1200/JCO.19.02309
https://doi.org/10.1016/j.clbc.2017.06.005
https://doi.org/10.1309/HCF035N9WK40ETJ0
https://doi.org/10.1128/MCB.00237-07
https://doi.org/10.1152/physrev.00026.2006
https://doi.org/10.1038/onc.2011.76
https://doi.org/10.1007/s10585-010-9338-8
https://doi.org/10.1186/bcr3619
https://doi.org/10.1200/JCO.2009.25.6529
https://doi.org/10.1093/annonc/mdu053
https://doi.org/10.1200/JCO.1999.17.5.1474
https://doi.org/10.1038/s41416-020-1009-1
https://doi.org/10.1016/S0140-6736(11)60993-8

X, W

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Fujii, T., Kogawa, T., Dong, W., Sahin, A.A., Moulder, S., Litton, J.K., et al. (2017) Revisiting the Definition of Es-
trogen Receptor Positivity in HER2-Negative Primary Breast Cancer. Annals of Oncology, 28, 2420-2428.
https://doi.org/10.1093/annonc/mdx397

DeCensi, A., Puntoni, M., Guerrieri-Gonzaga, A., Caviglia, S., Avino, F., Cortesi, L., et al. (2019) Randomized Place-
bo Controlled Trial of Low-Dose Tamoxifen to Prevent Local and Contralateral Recurrence in Breast Intraepithelial
Neoplasia. Journal of Clinical Oncology, 37, 1629-1637. https://doi.org/10.1200/JC0.18.01779

The Arimidex, Tamoxifen, Alone or in Combination (ATAC) Trialists’ Group (2008) Effect of Anastrozole and Ta-
moxifen as Adjuvant Treatment for Early-Stage Breast Cancer: 100-Month analysis of the ATAC Trial. The Lancet
Oncology, 9, 45-53. https://doi.org/10.1016/S1470-2045(07)70385-6

Keen, J.C. and Davidson, N.E. (2003) The Biology of Breast Carcinoma. Cancer, 97, 825-833.
https://doi.org/10.1002/cncr.11126

Ellis, M.J., Llombart-Cussac, A., Feltl, D., Dewar, J.A., Jasiowka, M., Hewson, N., et al. (2015) Fulvestrant 500 mg
versus Anastrozole 1 mg for the First-Line Treatment of Advanced Breast Cancer: Overall Survival Analysis from the
Phase Il FIRST Study. Journal of Clinical Oncology, 33, 3781-3787. https://doi.org/10.1200/JC0O.2015.61.5831

Yu, K., Cai, Y., Wu, S., Shui, R. and Shao Z. (2021) Estrogen Receptor-Low Breast Cancer: Biology Chaos and
Treatment Paradox. Cancer Communications, 41, 968-980. https://doi.org/10.1002/cac2.12191

Masuda, N., Lee, S.-J., Ohtani, S., Im, Y.-H., Lee, E.-S., Yokota, I., et al. (2017) Adjuvant Capecitabine for Breast
Cancer after Preoperative Chemotherapy. New England Journal of Medicine, 376, 2147-2159.
https://doi.org/10.1056/NEJM0a1612645

Colleoni, M., Gray, K.P., Gelber, S., Lang, I., Thirlimann, B., Gianni, L., et al. (2016) Low-Dose Oral Cyclophos-
phamide and Methotrexate Maintenance for Hormone Receptor-Negative Early Breast Cancer: International Breast
Cancer Study Group Trial 22-00. Journal of Clinical Oncolog, 34, 3400-3408.
https://doi.org/10.1200/JC0.2015.65.6595

Iwase, H., Greenman, J., Barnes, D., Bobrow, L., Hodgson, S. and Mathew, C. (1995) Loss of Heterozygosity of the
Oestrogen Receptor Gene in Breast Cancer. British Journal of Cancer, 71, 448-450.
https://doi.org/10.1038/bjc.1995.91

Tsuboi, K., Nagatomo, T., Gohno, T., Higuchi, T., Sasaki, S., Fujiki, N., et al. (2017) Single CpG Site Methylation
Controls Estrogen Receptor Gene Transcription and Correlates with Hormone Therapy Resistance. The Journal of Ste-
roid Biochemistry and Molecular Biology, 171, 209-217. https://doi.org/10.1016/j.jsbmb.2017.04.001

Mansoori, B., Mohammadi, A., Gjerstorff, M.F., Shirjang, S., Asadzadeh, Z., Khaze, V., et al. (2019) miR-142-3p Is a

Tumor Suppressor That Inhibits Estrogen Receptor Expression in ER-Positive Breast Cancer. Journal of Cellular Phy-
siology, 234, 16043-16053. https://doi.org/10.1002/jcp.28263

Li, L., Li, Z., Howley, P.M. and Sacks, D.B. (2006) E6AP and Calmodulin Reciprocally Regulate Estrogen Receptor
Stability. Journal of Biological Chemistry, 281, 1978-1985. https://doi.org/10.1074/jbc.M508545200

Oh, A.S., Lorant, L.A., Holloway, J.N., Miller, D.L., Kern, F.G. and El-Ashry, D. (2001) Hyperactivation of MAPK
Induces Loss of ERa Expression in Breast Cancer Cells. Molecular Endocrinology, 15, 1344-1359.
https://doi.org/10.1210/mend.15.8.0678

DOI: 10.12677/acm.2022.124483 3349 NS


https://doi.org/10.12677/acm.2022.124483
https://doi.org/10.1093/annonc/mdx397
https://doi.org/10.1200/JCO.18.01779
https://doi.org/10.1016/S1470-2045(07)70385-6
https://doi.org/10.1002/cncr.11126
https://doi.org/10.1200/JCO.2015.61.5831
https://doi.org/10.1002/cac2.12191
https://doi.org/10.1056/NEJMoa1612645
https://doi.org/10.1200/JCO.2015.65.6595
https://doi.org/10.1038/bjc.1995.91
https://doi.org/10.1016/j.jsbmb.2017.04.001
https://doi.org/10.1002/jcp.28263
https://doi.org/10.1074/jbc.M508545200
https://doi.org/10.1210/mend.15.8.0678

	雌激素受体低表达在乳腺癌中的研究进展
	摘  要
	关键词
	Research Progress of Estrogen Receptor-Low Positive in Breast Cancer
	Abstract
	Keywords
	1. 引言
	2. ER的生物学功能及评价标准
	3. ER低表达在乳癌中的临床特点
	4. ER低表达对乳癌治疗及预后的价值
	5. ER低表达的分子机制
	6. 结论
	参考文献

