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1  |  INTRODUCTION

Fulvestrant is a selective estrogen receptor (ER) degrader 
indicated for the treatment of postmenopausal patients 
with ER- positive advanced breast cancer and disease pro-
gression after antiestrogen therapy. Fulvestrant 500 mg 
(F500) has been shown to be more efficacious than the 
aromatase inhibitor (AI) anastrozole 1 mg as first- line 
endocrine therapy for postmenopausal women with ER- 
positive advanced or metastatic breast cancer (AMBC).1,2

The Safari study (JBCRG- C06, UMIN000015168) was 
a large- scale multicenter retrospective cohort study car-
ried out to investigate clinical outcomes in patients in a 
postmenopausal state and with ER- positive AMBC who 
received treatment with F500 in Japan. The results have 
been reported previously.3 Briefly, the study population 

comprised 1072 patients, and the median time to treat-
ment failure (TTF) was 5.4 months. The results of mul-
tivariate analysis showed that earlier F500 use, a longer 
period from AMBC diagnosis to F500 use, and no prior 
palliative chemotherapy were associated with signifi-
cantly longer TTF. The latter two factors were also found 
to be associated with prolonged overall survival (OS),4 and 
in the subgroup of human epidermal growth factor recep-
tor 2 (HER2)- negative patients receiving F- 500 as second-  
or later- line therapy, with prolonged TTF.5

Few clinical trials have focused on the subgroup of 
postmenopausal patients with ER- positive HER2- positive 
AMBC; therefore, limited data are available on the efficacy 
of endocrine therapy in this population. Owing to the higher 
biological grade of HER2- positive breast cancer and with 
the treatment goal of OS prolongation, the standard therapy 
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Abstract
Background: The role of endocrine therapy in the treatment of patients in a post-
menopausal hormonal state and with estrogen receptor (ER)- positive, human ep-
idermal growth factor receptor 2 (HER2)- positive advanced or metastatic breast 
cancer (AMBC) is unclear.
Methods: We analyzed the data from 94 patients with ER- positive HER2- positive 
AMBC enrolled in the Safari study (UMIN000015168), a retrospective cohort 
study of 1072 ER- positive AMBC patients in a postmenopausal hormonal state 
who received fulvestrant 500 mg (F500): (1) to compare time to treatment failure 
(TTF) and overall survival (OS) by treatment group, and TTF by treatment line; 
(2) in patients who received endocrine therapy (including F500) or anti- HER2 
therapy as initial systemic therapy before chemotherapy, to investigate relations 
between TTF for the first- line therapy or time to chemotherapy (TTC) and OS; (3) 
to investigate factors associated with OS.
Results: The TTF was longer in the patients treated with F500 as first-  or second- 
line therapy (n = 20) than in those who received later- line F500 therapy (n = 74) 
(6.6 vs. 3.7 months; HR, 1.98; p = 0.014). In the 59 patients who received endo-
crine therapy or anti- HER2 therapy as initial systemic therapy before chemo-
therapy, those with TTC ≥3 years had longer median OS than those with TTC 
<3 years (10.5 vs. 5.9 years; HR, 0.32; p = 0.001). Longer TTC was associated with 
prolonged OS.
Conclusions: In patients with ER- positive HER2- positive AMBC enrolled in the 
Safari study, TTF was longer in patients who received F500 as first-  or second- line 
therapy. In patients who received chemotherapy- free initial systemic therapy, the 
prolonged OS in those with TTC ≥3 years suggests that this value may be a helpful 
cut- off for indicating clinical outcomes.
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fulvestrant, HER2- positive advanced or metastatic breast cancer, real- world evidence, time to 
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for ER- positive HER2- positive AMBC is widely recognized 
as the combination of chemotherapy and anti- HER2 ther-
apy.6,7 By contrast, in cases of small tumor volume and low 
proliferative activity (i.e., slow growth), endocrine ther-
apy prior to chemotherapy is chosen for some patients, to 
maintain their quality of life or based on individual patient 
preference (to avoid chemotherapy- related adverse events). 
However, the usefulness of endocrine therapy with or 
without anti- HER2 therapy as initial systemic therapy be-
fore switching to chemotherapy remains uncertain. To ad-
dress this research gap, we carried out a subgroup analysis 
using data for ER- positive HER2- positive AMBC patients 
enrolled in the Safari study. We investigated TTF and OS 
in all these patients, and TTF, OS, and time to chemother-
apy (TTC) in those for whom endocrine therapy (including 
F500) or anti- HER2 therapy was chosen as initial systemic 
therapy before chemotherapy. Additionally, we investi-
gated factors associated with outcomes.

2  |  PATIENTS AND METHODS

2.1 | Study design

The Safari study (UMIN000015168) was a retrospective 
multicenter cohort study using data from >1000 ER- 
positive AMBC patients in a postmenopausal hormonal 
state (through natural changes, or in the case of premeno-
pausal patients, under concomitant treatment with a lute-
inizing hormone- releasing hormone analog), who received 
treatment with F500 at 16 sites in Japan between November 
25, 2011 (the date on which F500 was approved in Japan), 
and December 31, 2014. Patients who received F500 plus 
anti- HER2 therapy (i.e., trastuzumab), denosumab, and 
zoledronic acid were included in the Safari study, whereas 
patients were excluded if they received F500 in combina-
tion with other endocrine therapies and/or chemothera-
pies and/or nontrastuzumab targeted therapies. Further 
details of the study design, and a description of the patient 
cohort, are available in a previous publication.3

2.2 | Definition of AMBC, hormone 
receptor status, and HER2 status

AMBC was defined as locally advanced unresectable, de 
novo metastatic, or recurrent metastatic breast cancer 
(i.e., found after an initial diagnosis of nonmetastatic dis-
ease). Tumors were considered ER- positive if ≥10% (be-
fore the 2010 introduction of the ASCO/CAP Guideline 
Recommendations8) or ≥1% (after 2010, in accordance 
with the ASCO/CAP Guideline Recommendations8) of 
the cells showed positive immunohistological staining, or 

if ER positivity was shown by a biological method such 
as ligand binding assay. HER2 overexpression was deter-
mined by immunohistological staining and in situ hybrid-
ization (ISH), in accordance with the 2013 ASCO/CAP 
Guideline Recommendations.9

A membrane- staining score of 3+ was recorded as 
an HER2- positive result and a score of 1+ or 0 as HER2- 
negative. Fluorescence in situ hybridization (FISH) was 
carried out if the immunohistochemical HER2 score was 
equivocal (i.e., 2+). A HER2- positive FISH result was  
regarded as confirmatory even if the ISH score was 1+.

2.3 | Follow- up

Patients were followed up according to the National 
Comprehensive Cancer Network Guidelines for Invasive 
Breast Cancer (Version 4.2018),10 which is standard care 
in Japan.

2.4 | Subgroup analyses

We report the results of subgroup analyses of data from 
the Safari study. Three analyses were carried out to inves-
tigate clinical outcomes in the subgroup of patients with 
ER- positive HER2- positive AMBC who received F500 
with or without anti- HER2 therapy.

Data for TTF and OS were analyzed and the results 
were compared across subgroups. TTF was defined as the 
time from the start of F500 treatment to its discontinu-
ation. Details of the definitions of treatment failure are 
available in the main Safari study report (see Figure S1 of 
Ref. 3). Briefly, treatment failure included discontinuation 
of treatment due to confirmed deterioration (e.g., increase 
in levels of tumor markers, worsening of symptoms, pro-
gressive disease, or death), switch to palliative care or an-
other treatment, and change of treatment due to adverse 
effects or at the patient's request. OS was defined as the 
time from the start of first- line AMBC treatment to death. 
TTF from the start of first- line AMBC treatment and OS 
from the start of F500 treatment were also examined, for 
exploratory purposes.

2.4.1 | Analysis 1

Data from all the ER- positive HER2- positive AMBC pa-
tients (n = 94) were analyzed to compare TTF (time from 
the start of F500 treatment to its discontinuation) and OS 
by treatment group (F500 alone vs. F500 plus anti- HER2 
therapy), and TTF by treatment line (first-  or second- line 
vs. third-  or later- line).
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2.4.2 | Analysis 2

Data from the ER- positive HER2- positive AMBC pa-
tients who received endocrine therapy (including F500) 
or anti- HER2 therapy as initial systemic therapy for 
AMBC before being switched to chemotherapy due to 
disease progression (n = 59) were analyzed to investigate 
relations between TTC and OS. A cut- off value of 3 years 
for TTC was used.

2.4.3 | Analysis 3

Factors associated with OS were investigated in the ER- 
positive HER2- positive AMBC patients who received en-
docrine therapy (including F500) or anti- HER2 therapy as 
initial systemic therapy for AMBC before being switched 
to chemotherapy (n = 59). Additionally, after excluding 
data from 8 patients with de novo stage IV cancer, data 
from the remaining 51 patients were analyzed because the 
biological characteristics of recurrent cancer differ from 
those of stage IV disease. For reference, factors associated 
with OS were investigated in all the ER- positive HER2- 
positive AMBC patients who received F500 with or with-
out anti- HER2 therapy (n = 94).

2.5 | Statistical analyses

The Kaplan– Meier method was used to estimate TTF, 
TTC, and OS, and differences between the survival curves 
were analyzed by the log- rank test. The Cox proportional 
hazards model was used to evaluate the relationship 
between each clinicopathological factor and OS. All tests 

were two- sided, and p < 0.05 was considered statistically 
significant.

3  |  RESULTS

3.1 | Patients

Of the 1072 patients enrolled in the Safari study, 94 were 
confirmed as having ER- positive HER2- positive AMBC, and 
their data were included in the present subgroup analysis. 
Of them, 59 patients received endocrine therapy (including 
F500) or anti- HER2 therapy as initial systemic therapy for 
AMBC before being switched to chemotherapy (Figure 1).

The baseline characteristics of the 94 patients are sum-
marized in Table  1. Their median age was 57.5 years at 
diagnosis of AMBC and 61 years at the start of F500 treat-
ment, and 35 (37%) had visceral metastases. Most of the 
patients with ER- positive HER2- positive AMBC (74/94, 
79%) received F500 as third-  or later- line therapy; only a 
small minority (2/94, 2%) received it as first- line therapy. 
A total of 52 were treated with F500 alone, and 42 with the 
combination of F500 plus anti- HER2 therapy (i.e., trastu-
zumab). There were no significant differences between 
these two subgroups in terms of patient characteristics.

3.2 | Outcomes

3.2.1 | Analysis 1: TTF and OS in all 
ER- positive HER2- positive AMBC patients

At a median follow- up of 3.9 years (from the start of treatment 
with F500), median TTF in all the ER- positive HER2- positive 

F I G U R E  1  Patient flow in the 
Safari study. ER, estrogen receptor; 
HER2, human epidermal growth factor 
receptor 2.
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AMBC patients who received F500 with or without anti- 
HER2 therapy was 4.4 months (95% confidence interval 
[CI], 3.3– 5.7 months) (Figure  2). There was no significant 
difference in median TTF between patients treated with F500 
alone (n = 52, 3.7 months [95% CI, 2.9– 5.9 months]) and those 
treated with F500 plus anti- HER2 therapy (n = 42, 5.1 months 
[95% CI, 3.6– 6.4 months]) (Figure 3).

Regarding treatment line, TTF was significantly lon-
ger in patients treated with F500 as first-  or second- line 

therapy (n = 20) than in those treated with F500 as third-  
or later- line therapy (n = 74), the results being 6.6 months 
(95% CI, 4.6– 8.5 months) and 3.7 months (95% CI, 2.8– 
5.2 months), respectively (hazard ratio [HR], 1.98 [95% CI, 
1.13– 3.48]; p = 0.014) (Figure 4).

Median OS was 7.7 years (95% CI, 5.9– 9.5 years) from 
the start of AMBC treatment (Figure  5), and 2.6 years 
(95% CI, 2.3– 3.3 years) from the start of F500 treatment 
(Figure S1).

T A B L E  1  Summary of patient characteristics.a

All (n = 94)
F500 monotherapy 
(n = 52)

F500 plus trastuzumab 
(anti- HER2) (n = 42)

Median age at AMBC diagnosis, years (range) 57.5 (33– 85) 59 (33– 85) 56.5 (39– 75)

Median age at start of fulvestrant treatment, years (range) 61 (35– 96) 61 (35– 96) 61.5 (44– 77)

Metastasis diagnosis

Recurrence after initial curative treatment 74 (79) 38 (73) 36 (86)

De novo stage IV disease 20 (21) 14 (27) 6 (14)

Visceral metastasis at diagnosis

No 59 (63) 35 (67) 24 (57)

Yes 35 (37) 17 (33) 18 (43)

Hormonal receptor status

ER(+) PgR(−) 20 (21) 11 (21) 9 (21)

ER(+) PgR(+) 74 (79) 41 (79) 33 (79)

HER2 status

3+ 42 (45) 16 (31) 26 (62)

2+ or 1+ (positive by FISH) 36 (38) 24 (46) 12 (29)

Positive (score unknown) 16 (17) 12 (23) 4 (10)

Fulvestrant treatment line

1st line 2 (2) 0 2 (5)

2nd line 18 (19) 11 (21) 7 (17)

≥3rd line 74 (79) 41 (79) 33 (79)

Prior chemotherapy before fulvestrant use

No 41 (44) 26 (50) 15 (36)

Yes 53 (56) 26 (50) 27 (64)

Anthracycline- basedb 21 (22) 10 (19) 11 (26)

Taxane- basedb 31 (33) 13 (25) 18 (43)

Other 15 (16) 9 (17) 6 (14)

Prior anti- HER2 therapy before fulvestrant use

No 41 (44) 34 (65) 7 (17)

Yes 53 (56) 18 (35) 35 (83)

Trastuzumab 53 (56) 18 (35) 35 (83)

Lapatinibc 21 (22) 4 (8) 17 (40)

T- DM1c 5 (5) 1 (2) 4 (10)

Abbreviations: AMBC, advanced/metastatic breast cancer; ER, estrogen receptor; FISH, fluorescence in situ hybridization; HER2, human epidermal growth 
factor receptor 2; PgR, progesterone receptor; T- DM1, trastuzumab emtansine.
aValues presented as n (%), unless otherwise indicated.
bIncluding duplicated cases.
cPatients received prior treatment with trastuzumab.
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3.2.2 | Analysis 2: TTC in patients 
who received endocrine therapy or 
anti- HER2 therapy as initial systemic therapy 
before chemotherapy

Of the 59 patients with ER- positive HER2- positive AMBC 
who received endocrine therapy (including F500) or anti- 
HER2 therapy as initial systemic therapy before being 
switched to chemotherapy, 47 (80%) received this treat-
ment as endocrine therapy alone; 4 (7%), as anti- HER2 
therapy alone; and 8 (14%), as endocrine plus anti- HER2 
therapy (Table S1).

Median TTC in the patients who received endocrine 
therapy and anti- HER2 therapy as initial systemic ther-
apy before chemotherapy was 22.7 months (range, 2.0– 
160.8 months). Patients with TTC ≥3 years had significantly 
longer median OS than those with TTC <3 years: 10.5 years 
(95% CI, 6.5– 18.1 years) vs. 5.9 years (95% CI, 5.1– 7.0 years) 
(HR, 0.32 [95% CI, 0.16– 0.65]; p = 0.001) (Figure 6).

No significant differences in OS were found between pa-
tients with TTF above and below the median (8.1 months), 
although patients with longer TTF tended to have lon-
ger OS (Figure  S2a). By contrast, TTC above the median 
(22.7 months) was significantly associated with prolonged 
OS (HR, 0.37 [95% CI, 0.19– 0.71]; p = 0.002) (Figure S2b).

F I G U R E  2  Kaplan– Meier estimates for time to treatment 
failure (TTF) in all patients (n = 94). CI, confidence interval.

F I G U R E  3  Kaplan– Meier estimates for time to treatment 
failure (TTF) in all patients (n = 94), by treatment type. CI, 
confidence interval; HR, hazard ratio.

F I G U R E  4  Kaplan– Meier estimates for time to treatment 
failure (TTF) in all patients (n = 94), by treatment line. CI, 
confidence interval; HR, hazard ratio.

F I G U R E  5  Kaplan– Meier estimates for overall survival (OS) in 
all patients (n = 94), from the start of advanced or metastatic breast 
cancer (AMBC) treatment. CI, confidence interval.
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3.2.3 | Analysis 3: factors associated with OS

In the patients who received endocrine therapy (including 
F500) or anti- HER2 therapy as initial systemic therapy for 
AMBC before being switched to chemotherapy (n = 59), 
the results of the univariate analysis showed longer TTC 
and TTF to be significantly associated with prolonged 
OS, whereas the results of the multivariate analysis 
showed only TTC as a factor significantly associated with 
prolonged OS (HR, 0.74 [95% CI, 0.59– 0.91]; p = 0.008) 
(Table 2).

When data from the 8 patients with de novo stage IV 
cancer were excluded, the results of univariate analysis of 
data from the remaining 51 patients showed longer TTC 
to be significantly associated with prolonged OS (HR, 
0.80 [95% CI, 0.68– 0.94]; p = 0.006). Factors shown by the 
results of multivariate analysis to be significantly associ-
ated with prolonged OS were younger age at AMBC diag-
nosis (HR, 1.07 [95% CI, 1.01– 1.13]; p = 0.02) and strong 
HER2 expression (HR, 0.35 [95% CI, 0.15– 0.81]; p = 0.01) 
(Table S2).

For reference, in the total population of ER- positive 
HER2- positive AMBC patients who received F500 with 
or without anti- HER2 therapy (n = 94), the results of both 
univariate and multivariate analysis showed younger age 
at diagnosis of AMBC to be a factor significantly associ-
ated with prolonged OS (Table S3).

4  |  DISCUSSION

4.1 | Interpretation of TTF results

In this subgroup analysis using data from ER- positive 
HER2- positive AMBC patients enrolled in the large- scale, 
retrospective cohort Safari study, the median TTF was 
4.4 months (95% CI, 3.3– 5.7 months). For comparison, 
TTF in the overall Safari study population (n = 1072) and 
HER2- negative subgroup (n = 828) was 5.4 months3 and 
5.39 months,5 respectively.

Our analysis showed that TTF was significantly longer 
in patients treated with F500 as first-  or second- line ther-
apy than in those who received it as third-  or later- line 
therapy (6.6 months vs. 3.7 months). This suggests that the 
necessity for the use of advanced treatment lines indicates 
resistance to both endocrine and anti- HER2 therapies.

F I G U R E  6  Kaplan– Meier estimates for overall survival 
(OS) in patients who received endocrine therapy (including 
fulvestrant 500 mg) or anti- HER2 therapy as initial systemic 
therapy before being switched to chemotherapy (n = 59), from the 
start of advanced or metastatic breast cancer (AMBC) treatment 
and stratified by the cut- off value of time to chemotherapy (TTC) 
3 years. CI, confidence interval; HR, hazard ratio.

T A B L E  2  Factors associated with overall survival in patients 
who received endocrine therapy (including fulvestrant 500 mg) 
or anti- HER2 therapy as initial systemic therapy before being 
switched to chemotherapy (n = 59): results of univariate and 
multivariate Cox proportional hazards regression models.

Explanatory 
variable

Univariate analysis
Multivariate 
analysis

HR 95% CI p HR 95% CI p

Age at AMBC 
diagnosis 
(continuous 
quantity)

1.03 0.99– 1.06 0.19 1.03 0.99– 1.08 0.16

Visceral metastasis 
(no vs. yes)

0.58 0.28– 1.23 0.15 0.49 0.22– 1.07 0.07

PgR expression 
(positive vs. 
negative)

1.13 0.58– 2.22 0.72 1.43 0.68– 3.00 0.34

HER2 expression 
(weak positive 
vs. strong 
positive)

0.58 0.29– 1.16 0.12 0.46 0.19– 1.11 0.08

Time to 
chemotherapy 
(continuous 
quantity)

0.77 0.66– 0.90 0.001* 0.74 0.59– 0.91 0.008*

Time to treatment 
failure 
(continuous 
quantity)

0.65 0.44– 0.90 0.02* 0.98 0.60– 1.55 0.93

Endocrine plus 
anti- HER2 
therapy  
(no vs. yes)

1.07 0.56– 2.04 0.83 0.81 0.33– 2.01 0.65

Abbreviations: AMBC, advanced/metastatic breast cancer; CI, confidence 
interval; HER2, human epidermal growth factor receptor 2; HR, hazard 
ratio; PgR, progesterone receptor.
*p < 0.05.
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4.2 | Comparison with other studies

Few data are available regarding the efficacy of fulvestrant in 
patients with ER- positive HER2- positive AMBC, and there-
fore, its role in the treatment of this population is unclear. 
Although differences between previous studies (e.g., in 
terms of patients' menopausal status, fulvestrant doses used, 
and assessment of outcomes) preclude their direct compari-
son, we here present the following data for reference.

In a pooled analysis of data from 102 postmenopausal 
women with ER- positive HER2- positive AMBC treated 
with fulvestrant (250 mg monthly; 5 patients received con-
comitant trastuzumab), the median duration of fulvestrant 
treatment was 8.1 months.11 At the start of fulvestrant treat-
ment, patients had been treated using a median of 1.5 prior 
endocrine therapy and 1.8 chemotherapy regimens.11

In the retrospective HERMIONE 9 study, in which 
real- world data from 87 patients (including 60 post-
menopausal patients) with ER- positive HER2- positive 
advanced breast cancer treated with F500 plus trastu-
zumab were analyzed, progression- free survival (PFS) 
was 12.9 months and 77% of patients had been treated 
using three or more previous therapies (both chemother-
apy and endocrine therapy with or without anti- HER2 
therapy).12 Treatment with F500 plus trastuzumab re-
sulted in favorable outcomes even when compared with 
the combination of nonsteroidal AIs plus trastuzumab, 
which is generally used in earlier treatment lines.13– 15 
These data indicate that fulvestrant tends to be used in 
later treatment lines (mostly third or later), and that its 
efficacy is maintained even when it is used following 
disease progression after prior endocrine and anti- HER2 
therapies and after chemotherapy.11,12

4.3 | Usefulness of F500 with or 
without anti- HER2 therapy as initial 
(chemotherapy- free) systemic therapy

The standard first- line treatment for HER2- positive AMBC 
is anti- HER2 therapy plus chemotherapy.6,7 However, in 
patients with ER- positive disease, endocrine- based ther-
apy may be a useful treatment option to maintain a good 
quality of life (at least partly from avoidance of the adverse 
effects of chemotherapy) and prolong OS. This is what we 
often find in clinical practice: patients who respond to the 
initial endocrine- based therapy are likely to have a good 
prognosis. The results of the present subgroup analysis 
are, to our knowledge, the first to show prolonged OS in 
patients with ER- positive HER2- positive AMBC who have 
responded to initial endocrine or anti- HER2 therapy.

According to the Japanese Breast Cancer Society 
Clinical Practice Guidelines for systemic treatment of 

breast cancer, endocrine therapy combined with anti- 
HER2 therapy may be considered for patients with ER- 
positive HER2- positive metastatic breast cancer and for 
whom chemotherapy is contraindicated.7

The efficacy of sequential use of endocrine therapy 
with or without anti- HER2 therapy for the treatment of 
AMBC remains uncertain. Because nonsteroidal AIs are 
widely used in the adjuvant setting for postmenopausal 
patients with ER- positive disease, F500 may be an option 
for first- line endocrine therapy in cases of recurrence or 
progression despite adjuvant AI therapy.16

In the Safari study, 59 (63%) of 94 ER- positive HER2- 
positive patients received endocrine therapy (including 
F500) or anti- HER2 therapy as initial systemic therapy 
for AMBC before being switched to chemotherapy. In 
this population, the median TTF and median TTC were 
8.1 months and 22.7 months, respectively. Longer TTC 
(≥3 years) was found to be significantly associated with 
prolonged OS, suggesting that this cut- off value may be 
a useful indicator of clinical outcomes. Such cut- off val-
ues are useful when physicians discuss treatment options 
with patients. Because of the current scarcity of evidence 
in this population, these findings from real- world data 
may be useful and contribute to the literature on the po-
tential use of initially chemotherapy- free regimens.

In the present study, some patients did not receive 
anti- HER2 therapy as a first- line treatment, presumably 
because of concomitant or underlying disease or condi-
tions. However, detailed reasons were not collected in the 
Safari study. It should be noted that when the Safari study 
was conducted, physicians generally followed the concept 
of the Hortobagyi algorithm17; accordingly, for patients 
who were susceptible to endocrine therapy and without 
a life- threatening condition, the first- line treatment was 
endocrine therapy alone. However, around that time, the 
results of the TAnDEM13 and EGF300814 studies were 
published, and there was controversy regarding whether 
anti- HER2 therapy should be used as first- line treatment 
in combination with endocrine therapy or in later treat-
ment lines in combination with chemotherapy. In the 
more recent PERTAIN study, however, the use of anti- 
HER2 therapy in combination with endocrine therapy has 
been shown to result in significantly longer PFS.15 Our 
finding of an association between longer TTC and longer 
OS may be interpreted as evidence in favor of the current 
recommendation that anti- HER2 therapy should be initi-
ated early, in combination with endocrine therapy.

4.4 | Factors associated with OS

Multivariate analysis identified longer TTC as a factor pre-
dicting prolonged OS. Thus, our results confirm that longer 
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TTC is a good predictor of survival. Additionally, our re-
sults showed younger age to be significantly associated 
with prolonged OS. This finding is consistent with those 
reported for the overall Safari study population, in which 
age < 60 years correlated positively with prolonged OS (me-
dian 7.0 years).4 Other similarly correlated factors reported 
previously were a longer period between diagnosis and ful-
vestrant use (≥3 years), no prior palliative chemotherapy 
before fulvestrant use, progesterone receptor- negative sta-
tus, and lower histological or nuclear grade.4

4.5 | Clinical implications

At the time of the Safari study, cyclin- dependent kinase 
4 and 6 (CDK4/6) inhibitors were unavailable. However, 
one finding of the present subgroup analysis, namely that 
patients with HER2- positive breast cancer that is sensitive 
to endocrine therapy (as shown by their longer TTF) gen-
erally have longer OS, suggests that the addition of a CDK 
4/6 inhibitor to endocrine therapy may benefit postmeno-
pausal patients with ER- positive HER2- positive AMBC 
and who are not candidates for chemotherapy; the com-
bination of a CDK 4/6 inhibitor plus endocrine therapy 
would avoid the risk of adverse effects associated with 
chemotherapy. Other nonchemotherapeutic options for 
treatment of ER- positive HER2- positive advanced breast 
cancer include the combination of endocrine therapy plus 
anti- HER2 therapy (single- agent or dual blockade).10,18

In patients with hormone receptor- positive HER2- 
negative advanced breast cancer, addition of CDK4/6 
inhibitors (e.g., palbociclib, abemaciclib, or ribociclib) to 
endocrine therapy has been shown to improve PFS, en-
abling a prolonged endocrine therapy- based period and 
resulting in favorable OS (as shown by the results of the 
MONARCH, MONALEESA, and PALOMA trials).19– 22 
In such patients, including those enrolled in the Safari 
study,23 longer time from diagnosis to chemotherapy has 
been found to be associated with longer OS. However, in 
patients with HER2- positive breast cancer, for which the 
combination of chemotherapy and anti- HER2 therapy is 
currently the standard first- line treatment,24,25 insufficient 
data are available to enable a consensus to be reached re-
garding the role of endocrine therapy in the subset of pa-
tients with ER- positive tumors. Furthermore, because the 
outcomes of HER2- positive primary breast cancer have 
substantially improved with the use of dual- HER2 block-
ade and trastuzumab emtansine regimens (as shown by 
the results of the Aphinity and Katherine trials),26,27 and 
the number of recurrent cases is decreasing, it is difficult 
to carry out prospective clinical trials to investigate the 
role of endocrine therapy in cases of ER- positive HER2- 
positive AMBC.

Against this background, we believe that the findings 
of our subgroup analysis, in which data from the retro-
spective cohort Safari study were used to investigate the 
effectiveness of F500 in a real- world clinical setting, may 
provide useful information for clinicians treating patients 
with ER- positive HER2- positive AMBC. We found that 
patients in a postmenopausal hormonal state and with 
ER- positive HER2- positive AMBC, who received F500 
with or without anti- HER2 therapy, TTF was longer in 
the patients treated with F500 as first-  or second- line ther-
apy than in those who received later- line F500 therapy. 
We also found that in the patients who received endocrine 
therapy or anti- HER2 therapy as initial systemic therapy 
before chemotherapy, those with TTC ≥3 years had longer 
median OS than those with TTC <3 years. These findings 
suggest that if their disease condition permits, endocrine 
therapy plus anti- HER2 therapy may be considered a use-
ful treatment option, providing better quality of life, for 
patients with ER- positive HER- positive AMBC.

4.6 | Research implications

The present study provides original data on the use of tar-
geted agents early in the care of Japanese patients with 
ER- positive HER2- positive AMBC, in terms of the clini-
cal outcomes achieved using this treatment approach. The 
improvements in both TTF and OS found in the patients 
who received targeted therapy (endocrine therapy or anti- 
HER2 therapy) before chemotherapy support further re-
search on the efficacy and safety of upfront targeted agents 
(CDK4/6 inhibitors, endocrine therapy, and/or anti- HER2 
therapy), or the earlier integration of such agents, used  
before chemotherapy.

4.7 | Limitations

As with the original Safari study, there are several limi-
tations because of the retrospective nature of the study, 
including the absence of a comparative treatment group 
and use of TTF instead of PFS. As explained previously,3,5 
TTF was used as an endpoint in the Safari study because 
it was difficult to retrospectively obtain PFS data as deter-
mined by the RECIST criteria, and F500 was expected to 
be used as third-  or later- line treatment in many cases. In 
the Safari study,3 definitions of treatment failure included 
change of treatment due to adverse effects; in some cases, 
therefore, the treatment could have been effective but not 
tolerated.

The present subgroup analysis is limited by the small 
sample size, which is attributable to the small number 
of ER- positive HER2- positive AMBC patients included 

 20457634, 2023, 17, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.6390 by C
ochrane Japan, W

iley O
nline L

ibrary on [24/04/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



   | 17727MASUYAMA et al.

in the Safari study. Some of the patients had undergone 
surgery for primary tumors before anti- HER2 therapy 
became available and, therefore, could not receive anti- 
HER2 therapy during the perioperative period.

Furthermore, because in the present study enrollment 
of patients started shortly after the approval of F500, phy-
sicians may have selected F500 for patients who had de-
veloped resistance to an AI- based regimen, even when 
endocrine therapy may have been an option. Whether AI 
or F500 is preferable as a first- line treatment is an import-
ant clinical question that needs further investigation.

Performance status (PS) could have been a confound-
ing factor in the present study because it potentially af-
fects the prognosis and treatment outcome of patients 
with AMBC. However, we were unable to adjust for the 
influence of PS because our retrospective analysis relied 
on real- world data with incomplete PS information; in 
daily clinical practice, PS data are rarely documented in 
the medical record.

5  |  CONCLUSIONS

In this subgroup analysis of the Safari study of patients in a 
postmenopausal state and with ER- positive HER2- positive 
AMBC, TTF was longer in patients who received F500 as 
first-  or second- line therapy. In the patients who received 
endocrine therapy (including F500) or anti- HER2 therapy 
as initial systemic therapy before being switched to chem-
otherapy, the prolonged OS was observed in patients with 
TTC ≥3 years suggesting that this may be a helpful cut- off 
value for indicating clinical outcomes.
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