
Abstract. Background/Aim: Factors influencing fulvestrant
efficacy may be useful in selecting the optimal treatment regimen
for postmenopausal Japanese women with metastatic/recurrent
HR-positive, HER2-negative breast cancer. Patients and
Methods: We retrospectively evaluated progression-free and
overall survival (PFS and OS) in 100 fulvestrant-treated patients
according to metastatic site. Results: Median PFS was
significantly better in patients with non-visceral (bone and
regional metastases; 22.8 months) vs. visceral metastasis (lung,
liver, and other organs; 8.2 months; p=0.024), although median
OS did not differ (p=0.922). Median PFS in patients with lung
metastasis (20.8 months) and non-visceral metastasis (22.8
months) were comparable; patients with liver metastasis (6.1
months) and other organ metastases (3.7 months) had worse
prognoses. Conclusion: Patients with non-visceral metastases
had a better prognosis than those with visceral metastases.
Fulvestrant induced a longer PFS in patients with non-visceral
metastasis, and also in those with lung metastasis without liver
or other organ involvement.

Breast cancer remains one of the most frequently diagnosed
cancers worldwide, and optimal treatment depends on several
prognostic and predictive factors, including tumour stage and

localization, histology, patient age, and menopausal status (1).
For patients who develop recurrent or metastatic hormone
receptor (HR)-positive breast cancer, systemic treatments are
recommended with the use of endocrine therapies such as
aromatase inhibitors (AIs) and selective oestrogen receptor
(ER) modulators preferred over more toxic chemotherapeutic
regimens, unless chemotherapy is deemed necessary (e.g. for
patients with visceral crisis) (1).

Fulvestrant is a selective ER degrader, which inhibits
oestrogen signalling through the ER (2). It is indicated for the
treatment of HR-positive, human epidermal growth factor
receptor (HER)2-negative advanced breast cancer in
postmenopausal women who have not previously received
endocrine therapy, or in women with disease progression
following endocrine therapy (3, 4). Data supporting the use of
fulvestrant as first-line therapy in patients with metastatic breast
cancer were provided by the phase 3 FALCON and phase 2
FIRST studies, in which fulvestrant treatment was compared
with the AI anastrozole (5-7). In these clinical analyses, the
efficacy endpoints of progression-free survival (PFS; FALCON)
(5) and time to progression (TTP; FIRST) (6, 7) were prolonged
with fulvestrant treatment compared with anastrozole,
particularly in patients with non-visceral metastases. There is
also clinical evidence to support the use of fulvestrant as second-
or later-line therapy in patients who have progressed after initial
endocrine therapy with an AI or anti-oestrogen. In the
CONFIRM trial, patients receiving fulvestrant 500 mg after
relapse or progression with a previous endocrine therapy
achieved a median PFS of 6.5 months, and 34% and 16% of
patients remained alive and progression free after 12 and 24
months, respectively (8). This beneficial impact of fulvestrant
was observed across all patient subgroups, with a non-significant
trend towards improved PFS rates in patients with non-visceral
metastases versus those with visceral metastases (8).

The indication for fulvestrant was recently updated to
include its use in combination with palbociclib in women
with disease progression after endocrine therapy (4). In the
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past four years, the cyclin-dependent kinase (CDK) 4/6
inhibitors palbociclib, ribociclib, and abemaciclib showed
positive results in clinical trials (9-12) and received
regulatory approval for use in the treatment of advanced or
metastatic ER-positive breast cancer. The three CDK4/6
inhibitors have slightly different indications (13-17): in
Japan, palbociclib and abemaciclib are approved in
combination with an AI as first-line therapy, and in
combination with fulvestrant after progression on prior
endocrine therapy; ribociclib is approved in combination
with an AI as first-line therapy, and in combination with
fulvestrant as first-line or subsequent therapy. However, no
consensus has been reached regarding the optimal treatment
sequence of these new agents, and whether clinicians should
use fulvestrant alone as first-line therapy, followed by a
CDK4/6 inhibitor in later lines, or whether CDK4/6
inhibitors should be used up front (18, 19). It would be
helpful for clinicians to understand the factors which may
impact fulvestrant efficacy in order to select the most
appropriate drug for treatment.

It is known that breast cancer cells preferentially
metastasize to specific organs (organotropic metastasis) (20-
22). However, reports of treatment efficacy and differences
in outcome according to the metastatic organ are limited,
and there is a data gap when it comes to considering
treatment options in a clinical setting. In the FALCON and
FIRST studies, there was a difference in the effect of
fulvestrant when patients were divided into groups with
visceral and non-visceral metastases (5-7). Thus, fulvestrant
has been shown to be effective for non-visceral metastasis.
There are also reports that patients with liver metastases
have a poorer prognosis than patients with other metastases
(23). However, it is unclear whether there is any difference
in prognosis among patients with visceral metastases
stratified by metastatic site, especially between lung
metastasis and other metastases.

The objective of this study was to retrospectively
investigate patients who received fulvestrant in real-world
clinical practice in order to shed light on its clinical efficacy
according to the site of metastasis and to expand the
knowledge-base for clinicians when choosing a treatment
regimen for their patients with recurrent or metastatic breast
cancer.

Patients and Methods
Study design. This was a retrospective, single-centre, observational
analysis of patients with metastatic or recurrent breast cancer who
received fulvestrant treatment at the Hyogo College of Medicine
(Hyogo, Japan) between November 2011 and May 2018 (Clinical
trial registration: UMIN ID:000035772). For eligible patients,
electronic medical records were reviewed to extract data on clinical
characteristics, including age, tumour histology, receptor status,
metastatic sites, and prior treatment. All procedures were in

accordance with the ethical standards of the institutional research
committee (Hyogo College of Medicine Institutional Review Board
approval #1969) and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. For this type of
retrospective analysis, formal consent is not required. 

Patients and treatment. Postmenopausal female patients with
histologically diagnosed HR-positive breast cancer, stage 4 with
metastasis, or recurrent breast cancer who received fulvestrant as first-
line, second-line, or later therapy were eligible for inclusion. Patients
with HER2-positive disease were eligible for inclusion if they had
received fulvestrant monotherapy. Patients who received first-line
fulvestrant therapy had received no prior hormone therapy for breast
cancer (hormone therapy-naïve) or had cancer recurrence more than
12 months after completion of postoperative endocrine therapy.
Patients who received second-line fulvestrant therapy had either
developed progressive disease during first-line hormone therapy or
had a recurrence within 12 months of postoperative hormone therapy.
Patients who received third-line or later fulvestrant therapy had
developed progressive disease during the previous therapy. 

Exclusion criteria were patients with stage 1-3 disease who were
treated with preoperative hormone therapy; patients with
concomitant use of a luteinizing hormone-releasing hormone
agonist, CDK4/6 inhibitor, or anti-HER2 therapy; patients who had
participated in any other randomized controlled study; and patients
in whom fulvestrant treatment was being re-administered after an
earlier failure. 

In each case, fulvestrant was administered according to the
recommendations of the Japanese package insert (24). In brief, 500 mg
fulvestrant was administered intramuscularly (as two doses, one each
into the left and right buttocks) at the first visit, after 2 weeks, after 
4 weeks, and every 4 weeks thereafter.

Efficacy outcomes. The primary study endpoint was PFS. The
secondary endpoint was overall survival (OS). PFS was defined as
the time elapsed between fulvestrant treatment initiation and
objective tumour progression or any death. OS was defined as the
duration between the start of fulvestrant treatment until death from
any cause. Responses were assessed using the Response Evaluation
Criteria in Solid Tumours (RECIST) version 1.1.

PFS and OS were evaluated according to the organ of metastasis.
Non-visceral metastasis was divided into bone and regional
metastasis (regional lymph nodes and skin), and visceral metastasis
into lung, liver, and other organs (brain, peritoneum, stomach,
spleen, adrenal gland, and rectum).

Safety outcomes. Safety data and adverse events (AEs) were
collected, based on the details provided in the medical records. AEs
were classified according to Common Terminology Criteria for
Adverse Events (CTCAE) version 4.0, severity grade, and whether
they were considered to be causally related to fulvestrant treatment. 

Statistical methods. No calculations were performed for sample size;
all eligible patients who received fulvestrant treatment prior to the
cut-off date were included in the analyses. Consecutive patient data
were extracted from electronic medical records.

Categorical variables were described by frequency and
proportion; summary statistics (median, range) were used to report
continuous data. Survival curves were obtained using the Kaplan–
Meier method based on the log-rank test. The correlation between
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patient clinicopathologic features and survival was evaluated using
Fisher’s exact test (for categorical variables), and the Wilcoxon
rank-sum test (for quantitative variables). Univariate and
multivariate regression analyses using Cox’s proportional hazard
model were performed to identify variables that were predictive of
outcomes. Results were used to calculate hazard ratios (HRs),
including 95% confidence intervals (CI). A two-sided p-value of
<0.05 was considered statistically significant. Statistical analyses
were performed using JMP Pro 13 software (SAS Institute Inc.,
Cary, NC, USA).

Results

Patients. Of 108 patients who received fulvestrant treatment
between November 1, 2011 and May 31, 2018, data were
obtained from 100 eligible patients who received fulvestrant
monotherapy for recurrent, primary advanced or metastatic
breast cancers as first- or later-line therapy at our institution. 

Baseline patient characteristics are described in Table I
and reveal that patients were representative of patients
receiving endocrine therapy for recurrent breast cancer. At
the data cut-off date of May 2018, 23 patients were still
undergoing fulvestrant treatment, 58 had discontinued
treatment owing to disease progression, one had died from
non-breast cancer-related disease, and 18 had discontinued
treatment for other reasons: AEs (n=5); patient request (n=3);
alternative treatment regimen (n=1; radiotherapy); complete
response continued (n=1); and lost to follow-up (n=8;
transferred to another hospital).

Efficacy outcomes. PFS and OS: Overall, the median PFS in
patients who received fulvestrant was 17.0 months, and
median OS was not reached. When evaluated by sites of
metastasis, the median PFS was significantly better in
patients with non-visceral metastasis (22.8 months)
compared with those with visceral metastasis (8.2 months;
HR=0.549 [95%CI=0.322-0.924]; p=0.024) (Figure 1a).
However, there were no significant differences in median OS
between patients with non-visceral and visceral metastases
(p=0.922) (Figure 1b).

Median PFS in patients with lung metastasis (20.8
months) was comparable with that in patients with
bone/regional metastasis (22.8 months). However, the
prognosis was poor in patients with liver metastasis (median
PFS, 6.1 months) and other organ metastases (median PFS,
3.7 months) (Figure 2a). Median OS rates were comparable
between sites of metastasis (Figure 2b). A marked difference
in median PFS was also observed between patients with non-
visceral + lung metastases and those with visceral metastases
(liver and other organs; p=0.009) (Figure 3a). However,
median OS rates remained comparable between groups
(Figure 3b). There were no statistically significant
differences in PFS or OS according to the line of fulvestrant
treatment (Figure 4a and b).

Survival prognosis (univariate analysis) according to the
site of metastasis: In univariate analyses of patient
clinicopathologic characteristics and PFS, metastatic sites
(visceral vs. non-visceral) and organs of metastasis (liver +
others vs. non-visceral + lung) were found to be associated
with worse outcomes (Table II). In contrast, univariate
analyses of patient characteristics and OS did not show any
differences in outcomes between these patient groups (Table
III). Better PFS in patients with bone, regional, and lung
metastases was consistently observed regardless of the
baseline variable, with the exception of patients with Eastern
Cooperative Oncology Group performance status 1 and 2 or
Ki67 ≥20% (Figure 5).

Safety. Of the 100 patients included in the safety analysis, 47
did not report any AE, 26 reported at least one AE, and data
were not available for the remaining 27 patients. The most
frequently reported AEs were disorders at the injection site,
all of which were Grade 1 in severity (induration, n=12;
pruritis, n=1; maculopapular rash, n=1). Many of the cases
of induration appeared to occur in patients who remained on
treatment for extended periods of time (>1 year). Eight
patients reported myalgia, all Grade 1, and six patients
reported malaise (four were Grade 1 and two were Grade 2).
The remaining AEs occurred in one patient each and were
liver function disorder (Grade 2), peripheral sensory
neuropathy (Grade 1), hot flashes (Grade 1), and headache
(Grade 1).

In total, four patients discontinued due to AEs: two
patients with malaise (both Grade 2), one with liver function
disorder (Grade 2), and one patient in whom the AE was
unspecified (oral swelling). The two cases of malaise and the
liver function disorder were thought to be treatment related,
but the relationship to study drug was less clear for the
patient with the unspecified AE (oral swelling) requiring
treatment discontinuation. The changes in liver function
occurred rapidly (within 2 weeks of initiating fulvestrant),
while the remaining AEs leading to discontinuation occurred
after several months or years of treatment. No new safety
concerns associated with fulvestrant treatment were noted.

Discussion

This retrospective, observational analysis of 100 patients
with metastatic breast cancer was designed to evaluate the
clinical efficacy of fulvestrant according to the site of
metastasis in real-world clinical practice. The study found
that there were differences in clinical outcomes with
fulvestrant treatment according to the site of metastasis.
Median PFS was significantly better in patients with non-
visceral metastasis (22.8 months) compared with those with
visceral metastasis (8.2 months; p=0.024), although there
were no significant differences in median OS between
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patients with non-visceral and visceral metastases (p=0.922).
Survival duration was longer when the metastasis site was
lung compared with other visceral metastases. When the sites
of metastasis were divided into non-visceral + lung and liver
+ other visceral sites, a better correlation with PFS was seen,
compared with the division into visceral vs. non-visceral
metastases. In univariate analyses, metastatic sites (visceral
vs. non-visceral) and organs of metastasis (liver + others vs.
non-visceral + lung) were found to be associated with worse
outcomes.

A key finding from this analysis was that patients with lung
metastasis had a better prognosis than those with liver or other

visceral metastases. Although we cannot provide a definitive
explanation for this result, there are several strands of
evidence which allow us to speculate on the possible causes
of this difference in outcomes. Based on the medical records
of the patients in this analysis, there appeared to be no
substantial difference between liver and lung metastases with
regard to the time at which the metastasis was detected by
screening. In four patients in whom metastasis was recorded
in both lung and liver, the metastasis occurred first in bone in
one patient, followed by lung, then liver, and in the other three
patients, both lung and liver metastases were observed at the
time of diagnosis. As such, the difference in prognosis is
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Figure 2. Survival according to the organ of metastasis (bone+regional, lung, liver, other). (a) Progression-free survival (PFS). (b) Overall survival (OS). 

Figure 1. Survival according to the type of metastasis (visceral or non-visceral). (a) Progression-free survival (PFS). (b) Overall survival (OS). CI:
Confidence interval; HR: hazard ratio.



unlikely to be attributable to earlier detection. However, in
breast cancer patients with visceral metastases, there appears
to be a tendency for lung metastasis to occur prior to liver
metastasis (25). This suggests that patients with liver
metastasis are at a more advanced disease stage with generally
worse health, which may partially explain the difference in
outcomes between patients with these two kinds of metastasis.
In addition, activation of the growth factor pathway associated
with resistance to endocrine therapy has also been reported in
breast cancer patients with liver metastasis (21). Owing to
high-grade malignancy, these patients may have a relatively
poor prognosis. Finally, it is known that different types of
breast cancer cells display metabolic heterogeneity according

to the site of metastasis, with liver metastases, in particular,
being more dependent on anaerobic glycolysis (26). This
variability in metabolism may impact the relative
aggressiveness of different metastases and their vulnerability
to treatment, which in turn may explain the differences in
sensitivity to fulvestrant therapy.

Of note, there was no significant difference in survival
outcomes by fulvestrant treatment line. Patients who
received fulvestrant as the second- or third-line treatment in
clinical practice were responders to previous treatment with
endocrine therapy and were in relatively good systemic
condition. This may account for the small difference
compared with first-line treatment.
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Figure 3. Survival according to type of metastasis (bone+regional+lung or liver+other). (a) Progression-free survival (PFS). (b) Overall survival
(OS). CI: Confidence interval; HR: hazard ratio.

Figure 4. Survival according to fulvestrant line of therapy (first, second, or later). (a) Progression-free survival (PFS). (b) Overall survival (OS). 



Overall, the findings of the current analysis support the
hypothesis that the metastatic organ may be a useful
indicator when predicting the efficacy of fulvestrant.
Previously published clinical trials in which fulvestrant was
used as the first-line treatment also reported a better
prognosis in patients with non-visceral metastases. In the
phase 3 FALCON study, fulvestrant significantly prolonged
PFS compared with the AI anastrozole, particularly in
patients with non-visceral disease; this benefit appeared to
be driven by a longer duration of treatment response in
fulvestrant-treated patients (5). In the phase 3 CONFIRM
study, there was a trend towards improved PFS rates with
fulvestrant treatment in patients with non-visceral metastases
versus patients with visceral metastases, although the
difference was not significant (8). However, there was no
difference in OS regardless of visceral involvement at
baseline (27). In the phase 2 FIRST study, in addition to an
overall improvement in clinical outcomes with fulvestrant
compared with anastrozole (6, 7), analysis of time to
progression indicated that fulvestrant treatment provided
greater benefit in patients without visceral involvement (28).
A recent observational analysis also reported that among
postmenopausal women with HR-positive, endocrine-
sensitive metastatic breast cancer, fulvestrant was associated
with longer PFS in patients without baseline metastases at
visceral sites (29). Patients with non-visceral metastases had

a good prognosis in the current observational study; thus, the
results reported in clinical trials have been confirmed in
clinical practice.

The results of this analysis add to the evidence-base for
fulvestrant treatment of breast cancer by evaluating efficacy
in the context of individual metastatic sites to assess
potential differences between specific organs. Fulvestrant
demonstrated clinical benefit not only for bone/regional
metastasis but also for lung metastasis. Our data confirm that
prognoses are different between patients with lung
metastases and those with other visceral metastases.

Overall, this article presents important and novel data on
metastases by organ and, specifically, lung metastasis, which
have not been available thus far. The prognosis according to
metastatic site was identified in real-world patients who were
found to be eligible for hormone therapy and received
fulvestrant in clinical practice. Furthermore, the sample size
of 100 patients is fairly large for a study in which fulvestrant
was administered in clinical practice.

However, we acknowledge that the study also has
limitations, several of which are inherent to retrospective
analyses. This was an observational study, and the results
were reliant on the completeness and accuracy of the medical
records used. The patients included in the analysis, whilst
representative of the general breast cancer population, were
those judged capable of undergoing endocrine therapy. This
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Figure 5. Subgroup analysis of progression-free survival among patients treated with fulvestrant according to the type of metastasis
(bone+regional+lung or liver+others). CI: Confidence interval; ECOG PS: Eastern Cooperative Oncology Group performance status. 



requirement necessarily entails some bias, in that the visceral
metastases were not imminently life-threatening, the tumour
volumes were not especially large, and progression was not
rapid; the findings of the analysis reflect these restrictions,
and the results must, therefore, be judged accordingly. With
these caveats in mind, it is clear that the data from this
single-centre Japanese study require additional confirmation
before they can be extrapolated to the wider breast cancer
population. Nonetheless, they provide important information
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Table I. Clinicopathological characteristics of patients treated with
fulvestrant.

Variable                                                                                    Patients
                                                                                                  N=100

Age (years), median (range)                                                  66.9 (44-91)
ECOG PS                                                                                    
  0                                                                                           79 (79.0)
  1 or 2                                                                                   21 (21.0)
Histological type                                                                        
  IDC                                                                                      84 (84.0)
  ILC                                                                                        5 (5.0)
  Other                                                                                     3 (3.0)
  Unknown                                                                               8 (8.0)
Oestrogen receptor status                                                           
  Positive                                                                               94 (94.0)
  Negative                                                                                1 (1.0)
  Unknown                                                                               5 (5.0)
Progesterone receptor status                                                      
  Positive                                                                               77 (77.0)
  Negative                                                                              17 (17.0)
  Unknown                                                                               6 (6.0)
HER2 status                                                                                
  Positivea                                                                                5 (5.0)
  Negative                                                                              81 (81.0)
  Unknown                                                                            14 (14.0)
Ki67                                                                                            
  <20 (low)                                                                            35 (35.0)
  ≥20 (high)                                                                           24 (24.0)
  Unknown                                                                            41 (41.0)
Disease type                                                                                
  Primary advanced                                                               72 (72.0)
  Recurrence                                                                          28 (28.0)
Metastatic sites                                                                           
  Visceral                                                                               51 (51.0)
  Non-visceral                                                                        49 (49.0)
Organ of metastasis                                                                    
  Local and regional lymph node                                        14 (14.0)
  without visceral metastasis                                                    
  Bone without visceral metastasis                                      35 (35.0)
  Lung without liver and other visceralb metastases           24 (24.0)
  Liver without other visceral metastases                            14 (14.0)
  Other visceral metastasesb                                                 13 (13.0)
Prior endocrine therapy                                                             
  No                                                                                        11 (11.0)
  Yes (adjuvant only)                                                            61 (61.0)
  Yes (primary advanced or recurrent disease)                    28 (28.0)
Line of fulvestrant therapy                                                        
  1                                                                                           19 (19.0)
  2                                                                                           50 (50.0)
  3+                                                                                        31 (31.0)
Prior chemotherapy                                                                    
  No                                                                                        41 (41.0)
  Yes (adjuvant only)                                                            36 (36.0)
  Yes (primary advanced or recurrent disease)                    23 (23.0)

Data are presented as n (%) unless otherwise stated. aAnti-HER2
therapy was not used; bBrain and intra-abdominal. ECOG PS: Eastern
Cooperative Oncology Group performance status; HER2, human
epidermal growth factor receptor 2; IDC: invasive ductal carcinoma;
ILC: invasive lobular carcinoma.

Table II. Univariate analysis of progression-free survival of patients
treated with fulvestrant. 

Variable                                  Number of        Hazard ratio         p-Value
                                                  patients               (95%CI)

ECOG PS                                                                                              
  0                                                 79          1.000                                  
  1 or 2                                         21          1.440 (0.680-2.766)     0.321
Histologic type                                                                                      
  IDC                                            84          1.000                                  
  ILC                                               5          2.324 (0.191-5.875)     0.154
  Other                                            3          1.072 (0.175-3.480)     0.924
Progesterone receptor status                                                                  
  Positive                                      77          1.000                                  
  Negative                                     17          0.652 (0.351-1.304)     0.214
HER2 status by FISH                                                                           
  3+ or 2+                                       5          1.000                                  
  1+ or 0                                       81          0.987 (0.301-6.067)     0.986
Ki67                                                                                                       
  <20% (low)                                35          1.000                                  
  ≥20% (high)                              24          0.541 (0.266-1.112)      0.094
Disease type                                                                                          
  Primary advanced                      72          1.000                                  
  Recurrence                                 28          0.994 (0.556-1.710)     0.984
Metastatic sites                                                                                      
  Visceral                                      51          1.000                                  
  Non-visceral                              49          0.549 (0.322-0.924)     0.024
Organ of metastasis                                                                              
  Liver+othersa                             27          1.000                                  
  Bone+regional+lung                 73          0.434 (0.245-0.801)     0.009
Prior endocrine therapy                                                                        
  No                                               11          1.000                                  
  Yes (adjuvant only)                   61          1.362 (0.398-3.558)     0.584
  Yes (recurrence)                        28          1.335 (0.376-3.733)     0.621
Line of fulvestrant therapy                                                                   
  1                                                 19          1.000                                  
  2                                                 50          1.157 (0.490-2.435)     0.721
  3+                                               31          0.766 (0.316-1.690)     0.520
Prior chemotherapy                                                                               
  No                                              41          1.000                                  
  Yes (adjuvant only)                   36          0.583 (0.315-1.074)     0.083
  Yes (recurrence)                        23          0.781 (0.404-1.532)     0.465

aBrain and intra-abdominal. CI: Confidence intervals; ECOG PS: Eastern
Cooperative Oncology Group performance status; FISH: fluorescence in
situ hybridization; HER2: human epidermal growth factor receptor 2;
IDC: invasive ductal carcinoma; ILC: invasive lobular carcinoma.



for discussion by the clinical community and may provide
some guidance to clinicians deciding on the optimal
treatment sequence for their patients with advanced or
metastatic breast cancer.

In conclusion, in this analysis of patients with metastatic
breast cancer who were found to be eligible for hormone
therapy and received fulvestrant in clinical practice, patients
with non-visceral metastases had a better prognosis than
those with visceral metastases. Of patients with visceral
metastases, those with lung metastasis had a good prognosis
comparable with that of patients with non-visceral

metastases. There was no difference in prognosis among
treatment lines, and no problems with tolerability were
detected. We anticipate that these data will be useful when
deciding whether to use fulvestrant alone or in combination
with a CDK4/6 inhibitor.
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