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Background: Fulvestrant 500 mg has been an option for endocrine therapy for advanced or recurrent

breast cancer after prior endocrine treatment since November 2011 in Japan. This study aimed to clarify

the effectiveness and safety of fulvestrant 500 mg in clinical settings.

Methods: This was a multicenter, both prospective and retrospective, observational study of 132 post-

menopausal women (median age 66) with locally advanced or metastatic breast cancer, who had been

treated with fulvestrant. Information from medical records was retrospectively obtained from 9 hospi-

tals (Saitama Breast Cancer Clinical Study Group: SBCCSG) in Saitama prefecture, Japan, from October

2012 to April 2014. The primary end point was time to treatment failure (TTF). The secondary end

points were overall survival (OS), objective response rate (ORR), clinical benefit rate (CBR), and adverse

events (AE) (CTCAE ver. 4). The choice of subsequent therapy after fulvestrant was also evaluated.

Results: The median TTF was 6.1 months. Median OS was 28.5 months (the starting date was the first

day of fulvestrant). ORR was 12.9% and CBR was 45.5%. The most common AEs were injection site re-

actions (9.1%). The rate of grade 3 AE was only 2.3% (3/132). The number of patients who underwent

subsequent therapy after fulvestrant were 54 (55.7%) receiving chemotherapy, 42 (43.3%) receiving non-

fulvestrant endocrine therapy, and 1 (1%) receiving mammalian target of rapamycin inhibitor (mTORi)

+ endocrine therapy (ET).

Conclusion: Fulvestrant 500 mg is an effective and safe treatment for patients with advanced or recur-

rent breast cancer after prior endocrine treatment. (J Nippon Med Sch 2019; 86: 165―171)
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Introduction

In patients with advanced and recurrent estrogen recep-

tor (ER)-positive breast cancer, endocrine therapy is less

toxic than cytotoxic agents and thus contributes to qual-

ity of life. Fulvestrant is a pure anti-estrogen with no ag-

onistic actions, which blocks dimerization of the

estrogen-ER complex and down-regulates the ER. At a

dose of 250 mg, fulvestrant is at least as effective as anas-
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Table　1　Clinical characteristics of patients

Characteristics n = 132

Age at fluvestrant start, years

Median 66

Range 47-96

BMI

Median 23.3

Range 16.3-38.8

Clinical presentation, n (%)

Advanced  23 (17.4)

Relapsed 109 (82.6)

Histology, n (%)

Invasive ductal carcinoma 120 (90.9)

Invasive lobular carcinoma  4 (3.0)

Other type  3 (2.3)

Unknown  5 (3.8)

Hormone receptor status (primary tumor), n (%)

ER-positive/-negative/unknown 122 (92.4)/4 (3.0)/6 (4.5)

PR-positive/-negative/unknown 95 (72.0)/30 (22.7)/7 (5.3)

HER2 status (primary tumor), n (%)

HER2-positive/-negative/unknown 22 (16.7)/78 (59.1)/32 (24.2)

BMI, body mass index; ER, estrogen receptor; PR, progesterone receptor; HER2, 

human epithelial growth factor receptor 2

trozole and exemestane for second-line treatment of post-

menopausal hormone-positive advanced breast cancer1,2.

In the phase III CONFIRM trial, which compared doses

of fulvestrant (250 mg every 28 days vs 500 mg, on days

0, 14, 28, and every 28 days thereafter) in postmeno-

pausal women with ER-positive, locally advanced or me-

tastatic breast cancer for disease relapse, or disease pro-

gression after treatment with an aromatase inhibitor, ful-

vestrant 500 mg was associated with statistically signifi-

cant increases in progression free and overall survival

and was not associated with greater toxicity than fulves-

trant 250 mg3,4. Fulvestrant 500 mg has been an option for

endocrine therapy for advanced or recurrent breast can-

cer after prior endocrine treatment since November 2011

in Japan. According to the current National Comprehen-

sive Cancer Network (NCCN) and American Society of

Clinical Oncology (ASCO) guidelines, fulvestrant is one

of the key drugs used, both alone and in combination

with target monotherapy, for recurrent postmenopausal

breast cancer or stage IV disease that is ER and/or pro-

gesterone receptor (PR) positive5,6.

This study aimed to clarify the effectiveness and safety

of fulvestrant 500 mg in clinical settings. We also focused

on post-fulvestrant therapy.

Materials and Methods

This was a multicenter, both prospective and retrospec-

tive, observational study. Eligible patients were post-

menopausal women with locally advanced or metastatic

ER-positive breast cancer (histologically confirmed) who

received treatment with fulvestrant (FaslodexⓇ, Astra-

Zeneca) 500 mg (days 0, 14, 28, and every 28 days there-

after) via intramuscular injection. Patients who had re-

ceived prior endocrine therapies other than fulvestrant

were eligible. Patients who would be prospectively regis-

tered, gave written informed consent before study inclu-

sion. The presence of measurable lesions was not re-

quired for eligibility in this study. Patients were excluded

if they had brain metastasis. Information from patients’

medical records was retrospectively obtained from 9 hos-

pitals (Saitama Breast Cancer Clinical Study Group:

SBCCSG) in Japan. This study was approved by the Insti-

tutional or Central Ethics Committee.

Patients continued the treatment until disease progres-

sion, occurrence of unacceptable toxicities, drug with-

drawal, patient request for withdrawal, or at the physi-

cian’s discretion. The study was registered with the Uni-

versity Hospital Medical Information Network (UMIN

number: 000009110). Time to treatment failure (TTF),

overall survival (OS), clinical response, adverse events

(AEs), and clinical response to subsequent post-

fulvestrant therapy were investigated. The primary end-

point was TTF defined as the interval between the onset

of study therapy and the termination of the therapy for
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Table　2　Treatments for patients

Treatment line of fulvestrant, n (%) 132

Advanced

2nd 2 (1.5)

≥3rd 19 (14.4)

Relapsed

1st 19 (14.4)

2nd 19 (14.4)

≥3rd 73 (55.3)

Total number of previous therapies (include adjuvant therapy)

Median (range) 4 (1-20)

1 7

2 20

3 18

4 32

5 21

≥6 34

Number of previous endocrine therapies for advanced or recurrent breast cancer

Median (range) 2 (0-8)

0 21

1 30

2 31

3 28

≥4 22

Prior treatment just before fulvestrant, n (%)

Endocrine therapy/chemotherapy/molecularly-targeted therapy 114 (86.4)/17 (12.9)/1 (0.8)

AI (letrozole/exemestane/anastrozole) 79 (36/28/15)

SERM (toremifen/tamoxifen) 29 (18/11)

Medroxyprogesterone acetate 6

Taxane (weekly PTX/bevacizumab+PTX/gemcitabine+PTX/docetaxel) 10 (5/2/2/1)

Fluoropyrimidine (capecitabine/capecitabine+cyclophosphamide/tegafur-uracil) 5 (2/2/1)

Others (cyclophosphamide/vinorelbine) 2 (1/1)

Trastuzumab 1

Subsequent post-fulvestrant therapies, n (%) 97

Endocrine therapy/chemotherapy/mTOR inhibitor 42 (43.3)/54 (55.7)/1 (1)

SERM (toremifen/tamoxifen) 19 (11/8)

AI (letrozole/exemestane/anastrozole) 13 (5/4/4)

Medroxyprogesterone acetate 8

Ethinyl estradiol 2

Fluoropyrimidine (capecitabine/S-1/capecitabine+lapatinib) 21 (14/5/2)

Taxane (weekly PTX/bevacizumab+PTX/docetaxel/docetaxel+cyclophosphamide) 18 (6/7/4/1)

Others (eribulin/vinorelbine) 13 (12/1)

Anthracycline (epirubicine+cyclophosphamide/THP-adriamycin) 2 (1/1)

Everolimus+exemestane 1

AI, aromatase inhibitor; SERM, Selective estrogen receptor modulator; PTX, paclitaxel

any reason, death due to the primary disease, or all-

cause death. In patients who had measurable lesions,

clinical responses were evaluated using the Response

Evaluation Criteria in Solid Tumors (RECIST version

1.1)7. Best overall response was determined based on the

following criteria: complete response (CR), partial re-

sponse (PR), progressive disease (PD), stable disease

(SD), and not evaluable (NE). Stable disease lasting 24

weeks was also defined as Long SD. The RECIST criteria

were modified for this study. Tumor imaging interval

and the modality for image evaluation were not pre-

scribed. OS was defined as the interval between the on-

set of fulvestrant therapy and death. AEs were graded

according to the National Cancer Institute the Common

Terminology Criteria for Adverse Events Japanese ver-

sion 4.0-Japan Clinical Oncology Group.

The choice of subsequent post-fulvestrant therapy was

also investigated.
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Fig.　1　Time to treatment failure with fulvestrant therapy 

with a median follow up of 18.4 months

TTF, time to treatment failure; CI, confidence in-

terval

Median TTF 6.1 months

Time since start of treatment (days)

95% CI (5.1-7.7)
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Fig.　2　Overall survival with fulvestrant therapy. At the 

time of completing data collection, 46.2% of pa-

tients (61/132) had died

OS, overall survival

Median OS: 28.1 months
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The effectiveness of subsequent post-fulvestrant ther-

apy was also evaluated using the modified RECIST, ac-

cording to the primary physician’s judgment.

Statistical Analyses

Statistical analyses were performed with JMPⓇ version 10

(SAS Institute, Cary, NC, USA). TTF and OS distributions

were estimated according to the Kaplan-Meier method.

Results

Patient Population

From October 2012 through April 2014, 132 postmeno-

pausal women (prospective 3, retrospective 129) were re-

cruited from 9 medical institutions of the Saitama Breast

Cancer Clinical Study Group (SBCCSG).

Clinical characteristics of patients are shown Table 1.

Median age was 66 years (range, 47―96 years). Median

body mass index (BMI) was 23.3 (range, 16.3―38.3).

Twenty-three patients (17.4%) had advanced breast can-

cer and 109 patients (82.6%) had relapsed breast cancer.

In this study, all patients were confirmed to have evi-

dence of ER sensitivity in primary and/or metastatic tu-

mors. The numbers of ER-positive and PR-positive pa-

tients were 122 and 95, respectively. Only 22 patients had

human epithelial growth factor receptor 2 (HER2)-

positive breast cancer.

Primary endocrine therapy to be administered after re-

currence was defined as first-line endocrine therapy5. If

the relapse occurred while taking the first-line endocrine

therapy, the patient was considered to be in a second-line

category. If progressive disease was detected during the

second-line endocrine therapy, third-line endocrine ther-

apy was administered next. In this study, first use of ful-

vestrant for primary advanced breast cancer was ex-

cluded. Treatments of patients are shown in Table 2. In

the treatment lines comprised of fulvestrant, the number

of cases receiving advanced second-line treatment was 2

(1.5%), while 19 (14.4%) received more advanced treat-

ments than second-line. The number of patients with re-

lapsed breast cancer receiving first-line, second-line, and

more than second-line treatments were 19 (14.4%), 19

(14.4%), and 73 (55.3%), respectively.

Ninety-two (69.7%) postmenopausal patients with ad-

vanced or recurrent breast cancer received fulvestrant as

more than second-line treatment.

The numbers of patients with prior treatment just be-

fore fulvestrant administration were 114 (86.4%), 17

(12.9%), and 1 (0.8%) receiving endocrine therapy, che-

motherapy, and trastuzumab, respectively. As subsequent

post-fulvestrant treatment, 43.3% were given endocrine

therapy, 55.7% chemotherapy, and 1% mammalian target

of rapamycin (mTOR) inhibitor + endocrine therapy. The

most commonly used post-fulvestrant chemotherapy was

fluoropyrimidine (21.6%), which includes S-1 and cape-

citabine.

Efficacy

Median TTF was 6.1 months (95% CI: 5.1―7.7) (Fig. 1)

and median OS was 28.5 months (95% CI: 18.7―34.4) (Fig.

2). At the data collection cut-off date of April 30, 2015,

46.2% of patients (61/132) had died.

Best overall response is shown in Table 3.

The ORR was 12.9%, including CR in 2.3% and PR in

10.6% of patients. The rate of long stable disease, i.e. SD

for more than 24 weeks, was 32.6%. The CBR was 45.5%.

Furthermore, fulvestrant was also active in subgroups of
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Table　3　Best overall response in patients with metastatic or recurrent breast cancer who received fulvestrant

n CR PR LSD SD PD NE
RR 
(%) 

CBR 
(%)

All 132 3 (2.3) 14 (10.6) 43 (32.6) 18 (13.6) 51 (38.6) 3 (2.3) 12.9 45.5

Sites of metastasis or recurrence

Local lesion  35 1 7  9 10  8  0 22.9 48.6

Lymph nodes  58 1 9 13 13 17  5 17.2 39.7

Lung  48 1 4 12 10 18  3 10.4 35.4

Liver  38 1 3  3  7 22  2 10.5 18.4

Bone  75 0 2 14 26 21 12  2.6 21.3

Skin/soft tissue   7 0 2  0  3  0  2 28.6 28.6

Pleura/pleural effusion  16 0 1  3  3  5  4  6.2 25.0

Peritoneum/ascites   4 0 0  0  3  1  0 0 0

CR, complete response; PR, partial response; LSD, long stable disease (SD>24 weeks); SD, stable disease;

PD, progressive disease; NE, not evaluable; RR, response rate=CR+PR; CBR, clinical response rate=CR+PR+LSD

Table　4　Treatment-related adverse events

Grade†

1-3 >3

Any adverse events, n (%) 48 (36.4) 3 (2.3)

Injection site reaction 12 (10.0) 0

Hot flash 9 (6.8) 0

Joint disorder 7 (5.3) 0

Fatigue 7 (5.3) 0

Headache 2 (1.5) 0

Nausea 2 (1.5) 1

Constipation 2 (5.3) 0

Others 7 (5.3) 2*

†: Adverse events were graded according to the 

National Cancer Institute Common Terminology 

Criteria, version 4.03. *duodenal ulcer, cellulitis

patients with local lesions, lymph node involvement, and

lung metastasis, yielding CBR of 48.6%, 39.7%, and

35.4%, respectively. The CBR of patients with liver metas-

tasis was, however, only 18.4%.

Safety

AEs are shown in Table 4. The total number of AEs

was 48 (36.4%). All of the AEs that developed during ful-

vestrant treatment had rates below 10%. The most com-

mon AE was injection site reaction, which occurred in 12

patients (9.1%). Grade 3 AEs developed in 3 patients

(2.3%), one each with nausea, a duodenal ulcer, and cel-

lulitis. There were no Grade 4 AEs in our study partici-

pants.

Selection of Post-Fulvestrant Therapy and Efficacy

The numbers of patients given subsequent therapy af-

ter fulvestrant, were 54 (55.7%), 42 (43.3%), and 1 (1%)

receiving chemotherapy, non-fulvestrant endocrine ther-

apy, and mTOR inhibitor (exemestane+mTORi), respec-

tively. As to subsequent therapy after fulvestrant, the re-

sponse to chemotherapy was higher than that to endo-

crine therapy (Table 5).

The TTF of subsequent therapy with chemo+mTORi

was significantly longer than that obtained with subse-

quent endocrine therapy after fulvestrant, i.e. 6.2 versus

2.8 months, respectively (HR=0.46; 95% CI, 0.293―0.728; P

=0.0019) (Fig. 3).

Discussion

Fulvestrant is an option for treating hormone receptor

positive, postmenopausal metastatic, and advanced

breast cancer in patients and can be administered during

any line of therapy. In this study, eligible patients were

postmenopausal woman with locally advanced or metas-

tatic ER-positive breast cancer who received treatment

with fulvestrant. All patients were given endocrine thera-

pies prior to fulvestrant administration. Fluvestrant was

given as the third or later line of endocrine therapy to

70% of patients.

In our dataset, the median TTF for fulvestrant 500 mg

was 6.1 months and median OS was 28.5 months.

In the CONFIRM study, which compared fulvestrant

500 mg to fulvestrant 250 mg for treatment of postmeno-

pausal women with ER-positive advanced breast cancer

who experienced progression after prior endocrine ther-

apy, median progression free survival with fulvestrant

500 mg was 6.5 months3 and median OS was 26.4

months4. The CONFIRM study included first and second-

line fulvestrant therapy for hormone receptor positive

advanced breast cancer. Our TTF data were nearly

equivalent to those obtained in the CONFIRM study.

Several cohort studies focusing on fulvestrant have been

reported both in Japan and abroad8,9. In a cohort study
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Fig.　3　Time to treatment failure for different subsequent-

fulvestrant therapies

TTF, time to treatment failure; CT, chemotherapy; 

ET, endocrine therapy; HR, hazard ratio; CI, confi-

dence interval

HR (95% CI): 0.46 0.293-0.728) 

P=0.0019
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Table　5　Best overall response in patients with advanced or metastatic breast cancer who 

underwent post-fulvestrant therapy

n
n, (%)

RR CBR
CR PR LSD SD PD NE

All 97 0 18 13 15 36 15 18.6 32

Endocrine therapy 42 0  1  4  7 21  9 2.4 12.2

Chemotherapy 54 0 17  8  8 15  6 31.2 46.3

ET+mTORi  1 0  0  1  0  0  0 0 100

CR, complete response; PR, partial response; LSD, long stable disease (>24 weeks SD), stable 

disease; PD, progressive disease; NE, not evaluable, RR, response rate=CR+PR, CBR, clinical 

benefit rate=CR+PR+LSD

Interruption of post-fulvestrant therapy due to any adverse events was 13.0% (7/54) with 

chemotherapy and 4.8% (2/42) with endocrine therapy.

from Japan, 117 postmenopausal patients with metastatic

or advanced cancer, who had received previous endo-

crine therapies, were treated with fulvestrant 500 mg.

Median time to progression (TTP) for fulvestrant 500 mg

was 6.1 months. This study also revealed the duration of

first line endocrine therapy to have a significant associa-

tion with TTP. In the retrospective trial conducted by

Moscetti et al, 163 patients were treated with fulvestrant

500 mg. Median progression free survival was 7 months.

According to these results and our present observations,

the duration of efficacy for fulvestrant was almost half a

year in the actual clinical setting. However, data from

clinical trials may differ from those obtained in routine

clinical settings. Actual experience with treatment agents

and regimens may help physicians in their daily clinical

practice.

As to subsequent therapy after fulvestrant, the re-

sponse to chemotherapy was significantly higher than

that to endocrine therapy. In this study, all patients re-

ceived at least two endocrine therapies after fulvestrant.

More than 70% of patients had previously received three

endocrine therapies. Since hormone receptor sensitivity

diminishes, endocrine therapy does not yield good re-

sponsiveness in the long term.

Molecularly-targeted therapies with mTORi are rarely

used as subsequent therapy after fulvestrant. One of the

reasons for this drug not being administered, might be

that it had only been available for a short period when

this study was being conducted. In a recent randomized

controlled trial comparing the combination of the Cyclin

Dependent Kinase (CDK) 4 and 6 inhibitor palbociclib

and fulvestrant to fulvestrant with a placebo in patients

who received at least one previous endocrine treatment

with metastatic breast cancer, progression free survival

was significantly longer in the former group than in that

receiving the fulvestrant with a placebo10. However, in ac-

tual clinical settings, the cost of CDK 4/6 inhibitors is

very high. To date, no data have been reported from

clinical trials in which fulvestrant was administered first,

for progressive cancer, versus treatment with a CDK 4/6

inhibitor added to fulvestrant. However, in cases in

which the duration of previous endocrine therapy is long

and there is no liver metastasis, it may be an option to

start treatment with fulvestrant alone8.

In conclusion, our study showed fulvestrant 500 mg to

be an effective and well-tolerated treatment for post-

menopausal women with metastatic breast cancer show-

ing progression after endocrine therapies in actual clini-

cal settings.

Conflict of Interest: None of the authors has any conflicts of

interest to disclose.



Fulvestrant Cohort Study

J Nippon Med Sch 2019; 86 (3) 171

References
1．Osborne CK, Pippen J, Jones SE, Parker LM, Ellis M,

Come S, Gertler SZ, May JT, Burton G, Dimery I, Webster

A, Morris C, Elledge R, Buzdar A: Double-Blind, Ran-

domized Trial Comparing the Efficacy and Tolerability of

Fulvestrant Versus Anastrozole in Postmenopausal

Women With Advanced Breast Cancer Progressing on

Prior Endocrine Therapy: Results of a North American

Trial. J Clin Oncol 2002; 20: 3386―3395.

2．Chia S, Gradishar W, Mauriac L, Bines J, Amant F,

Federico M, Fein L, Romieu G, Buzdar A, Robertson JF,

Brufsky A, Possinger K, Rennie P, Sapunar F, Lowe E,

Piccart M: Double-Blind, Randomized Placebo Controlled

Trial of Fulvestrant Compared With Exemestane After

Prior Nonsteroidal Aromatase Inhibitor Therapy in Post-

menopausal Women With Hormone Receptor-Positive,

Advanced Breast Cancer: Results From EFECT. J Clin On-

col 2008; 26: 1664―1670.

3．Di Leo A, Jerusalem G, Petruzelka L, Torres R, Bon-

darenko IN, Khasanov R, Verhoeven D, Pedrini JL, Smir-

nova I, Lichinitser MR, Pendergrass K, Garnett S, Linde-

mann JP, Sapunar F, Martin M: Results of the CONFIRM

Phase III Trial Comparing Fulvestrant 250 mg With Ful-

vestrant 500 mg in Postmenopausal Women With Estro-

gen Receptor-Positive Advanced Breast Cancer. J Clin On-

col 2010; 28: 4594―4600.

4．Di Leo A, Jerusalem G, Petruzelka L, Torres R, Bon-

darenko IN, Khasanov R, Verhoeven D, Pedrini JL, Smir-

nova I, Lichinitser MR, Pendergrass K, Malorni L, Garnett

S, Rukazenkov Y, Martin M: Final overall survival: fulves-

trant 500 mg vs 250 mg in the randomized CONFIRM

trial. J Natl Cancer Inst 2014; 106: 337.

5．Rugo HS, Rumble RB, Macrae E, Barton DL, Connolly

HK, Dickler MN, Fallowfield L, Fowble B, Ingle JN, Ja-

hanzeb M, Johnston SRD, Korde LA, Khatcheressian JL,

Mehta RS, Muss HB, Burstein HJ: Endocrine Therapy for

Hormone Receptor-Positive Metastatic Breast Cancer:

American Society of Clinical Oncology Guideline. J Clin

Oncol 2016; 34: 3069―3103.

6．NCCN guide lines version 2. 2017 invasive breast cancer,

BINV-20 https://www.nccn.org/professionals/physician_

gls/pdf/breast.pdf

7．Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sar-

gent D, Ford R, Dancey J, Arbuck S, Gwyther S, Mooney

M, Rubinstein L, Shankar L, Dodd L, Kaplan R, Lacombe

D, Verweij J: New response evaluation criteria in solid tu-

mours: Revised RECIST guideline (version 1.1). Eur J

Cancer 2009; 45: 228―247.

8．Ishida N, Araki K, Sakai T, Kobayashi K, Kobayashi T,

Fukada I, Hosoda M, Yamamoto M, Ichinokawa K, Taka-

hashi S, Iwase T, Ito Y, Yamashita H: Fulvestrant 500 mg

in postmenopausal patients with metastatic breast cancer:

the initial clinical experience. Breast Cancer 2016; 23: 617―
623.

9．Moscetti L, Fabbri MA, Natoli C, Vici P, Gamucci T, Sper-

duti I, Iezzi L, Iattoni E, Pizzuti L, Roma C, Vaccaro A,

D’Auria G, Mauri M, Mentuccia L, Grassadonia A, Barba

M, Ruggeri EM: Fulvestrant 500 milligrams as endocrine

therapy for endocrine sensitive advanced breast cancer

patients in the real world: the Ful500 prospective obser-

vational trial. Oncotarget 2017; 8: 54528―54536.

10．Cristofanilli M, Turner NC, Bondarenko I, Ro J, Im SA,

Masuda N, Colleoni M, DeMichele A, Loi S, Verma S,

Iwata H, Harbeck N, Zhang K, Theall KP, Jiang Y, Bartlett

CH, Koehler M, Slamon D: Fulvestrant plus palbociclib

versus fulvestrant plus placebo for treatment of hormone-

receptor-positive, HER2-negative metastatic breast cancer

that progressed on previous endocrine therapy (PALOMA

3): final analysis of the multicenter, double-blind, phase 3

randomised controlled trial. Lancet Oncol 2016; 17: 425―
439.

(Received,

(Accepted,

October

February

28, 2018)

8, 2019)


