
Abstract. Background: Previous studies have suggested
that the presence of visceral metastasis is a parameter useful
in predicting the treatment efficacy of fulvestrant in patients
with advanced breast cancer. Patients and Methods: We
retrospectively examined the association between treatment
efficacy and presence of visceral metastasis in 75 patients
with hormone receptor-positive recurrent breast cancer who
were treated with fulvestrant or no more than five lines of
other endocrine monotherapy after recurrence. Results:
Nineteen patients received fulvestrant, 10 of whom had
visceral metastasis. The median time to progression was 4
months for the overall study population; it was significantly
longer for patients with non-visceral metastasis (5.4 months;
95% confidence interval=3.7-11.2 months) than for those
with visceral metastasis (3.3 months; 95% confidence
interval, 0.4-5.3 months; p=0.01). No differences in time to
progression were found between the groups of patients with
visceral metastasis and non-visceral metastasis who
underwent other endocrine therapies. Conclusion:
Fulvestrant is more effective for patients with non-visceral
metastasis of recurrent breast cancer with than for those with
visceral metastasis.

Approximately 70-80% of breast cancers are hormone
receptor (HR)-positive (1). The standard treatment for

recurrent HR-positive breast cancer is endocrine therapy
unless the patient is in a life-threatening condition (2). In
addition to hormone receptor expression and tumor burden,
the predicted level of the sensitivity or refractoriness to
endocrine therapy has been a high-priority concern in making
treatment decisions (3). Since visceral metastasis is directly
related to the life-threatening status, it is important to choose
between endocrine therapy and chemotherapy to treat these
patients. An additional layer of complexity has recently been
brought into treatment for HR-positive recurrent breast cancer
by new molecular targeted drugs, such as everolimus and
inhibitors of cyclin-dependent kinase (CDK) 4/6 (4, 5).

Fulvestrant is a selective estrogen receptor (ER) down-
regulator that degrades the ER with no agonistic effects (6,
7). A phase 3 study comparing the efficacy of fulvestrant
with anastrozole in patients with locally advanced or
metastatic HR-positive breast cancer who had not previously
received endocrine therapy (FALCON trial) showed the
superior efficacy of fulvestrant (8). In this trial, a subgroup
analysis of patients with versus without visceral metastasis
was performed. Among patients treated with fulvestrant,
median progression-free survival (PFS) was 22.3 months in
those with non-visceral metastasis versus 13.8 months in
those with visceral metastasis. In contrast, no differences in
median PFS were found between these subgroups in the
anastrozole-treated group. This subgroup analysis indicated
that patients with non-visceral metastasis could benefit from
fulvestrant more than those with visceral metastasis.
Fulvestrant has been frequently used for recurrent breast
cancer since its approval in Japan. In the present study, we
evaluated the association between the efficacy of fulvestrant
and the presence of visceral metastasis and compared it with
that of other endocrine monotherapies in patients with
recurrent breast cancer.
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Patients and Methods

Patients. Among 1855 patients with HR-positive breast cancer at
clinical stage (cStage) I-III who underwent surgery between
January 2000 and December 2014 at the Kyushu Cancer Center,
158 patients with recurrent breast cancer were identified. Among
these patients, we were able to obtain the detailed records on the
clinical course for 75 patients who received no more than five lines
of endocrine monotherapy for recurrence. We retrospectively
examined the relationship between the efficacy of endocrine
treatment and the presence of visceral metastasis in these 75
patients.

Expression of ER, progesterone receptor (PR), and human
epidermal growth factor receptor 2 (HER2). Surgical specimens
from primary surgery were subjected to immunohistochemistry
(IHC) to assess the expression of ER, PR, and HER2. Tumors were
considered to be ER- or PR-positive when ≥1% of the cells were
stained. HER2 expression scores were determined according to the

guidelines of the American Society of Clinical Oncology/College of
American Pathologists (9). Scores of 2+ were further assessed via
fluorescence in situ hybridization (FISH). HER2 positivity was
defined as either IHC 3+ or IHC 2+ and HER2 gene amplification
by FISH (HER2/CEP ratio>2.0).

Endocrine therapy. We divided the drugs used for endocrine therapy
into three groups according to their mechanism of action: selective
ER modulators (SERMs), aromatase inhibitors (AIs), and
fulvestrant. We included tamoxifen and toremifene in the SERM
group. SERMs used in combination with a luteinizing hormone-
releasing hormone (LH-RH) agonist or high-dose toremifene (120
mg) for relapse treatment were excluded with the intention of
evaluating the effects of individual agents used as monotherapy at
their respective standard doses.

Statistical analysis. The JMP® 12 software program (SAS Institute
Inc., Cary, NC, USA) was used for statistical analysis. The Kaplan–
Meier method was used to determine the time to progression (TTP),
and the curves were compared by using the log-rank test. The
significance threshold was set at p<0.05.
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Table I. Patient characteristics at the time of surgery for primary sites
of breast cancer.

Characteristic                                                n=75                       %

Median age (range), years                       56 (37-86)                     
Menopausal status                                                                          
Premenopausal                                                26                        34.7
Postmenopausal                                              49                        65.3
cT                                                                                                    
  1                                                                    26                        34.7
  2                                                                    33                        44.0
  ≥3                                                                  16                        21.3
cN                                                                                                    
  0                                                                    24                        32.0
  1                                                                    28                        37.3
  ≥2                                                                  23                        30.6
cStage                                                                                              
  1                                                                    11                        14.6
  2                                                                    32                        42.7
  3                                                                    32                        42.7
Histological grade                                                                          
  1                                                                     6                          8.0
  2                                                                    45                        60.0
  3                                                                    18                        24.0
  Unknown                                                       6                          8.0
Estrogen receptor                                                                           
  Positive                                                         75                       100.0
  Negative                                                        0                          0.0
Progesterone receptor                                                                    
  Positive                                                         53                        70.7
  Negative                                                       22                        29.3
HER2                                                                                              
  Positive                                                          6                          8.0
  Negative                                                       59                        78.7
  Unknown                                                      10                        13.3

HER2: Human epidermal growth factor receptor 2.

Table II. Details of the adjuvant therapy for patients with breast cancer
recurrence.

                                                                                   n=75               %

Preoperative chemotherapy                                                                 
   Not performed                                                           58                77.3
   Performed                                                                  17                22.7
Adjuvant chemotherapy                                                                      
   Not performed                                                           43                57.3
   Performed                                                                  32                42.7
Chemotherapy regimen                                                                       
   Anthracycline + taxane                                             24                32.0
   Anthracycline                                                            17                22.7
   Other                                                                           4                  5.3
Postoperative radiotherapy                                                                  
   Not performed                                                           41                54.7
   Performed                                                                  34                45.3
Radiation field                                                                                     
   Breast only                                                                 24                32.0
   Chest wall (or breast) + 
   supraclavicular lymph node                                     17                22.7
Adjuvant endocrine therapy                                                                
   Not performed                                                            4                  5.3
   Performed                                                                  71                94.7
Endocrine therapy                                                                               
   SERMs                                                                       38                50.7
   SERMs combined with LH-RH agonist                    5                  6.7
   AIs                                                                              26                34.7
   Switching SERM to AI                                              2                  2.7
Median duration of adjuvant endocrine 
therapy (range), years                                         2.5 (0.1-5.1)           

Anthracycline + taxane: sequential chemotherapy with anthracycline
followed by a taxane, SERM: selective estrogen receptor modulator,
LH-RH: luteinizing hormone-releasing hormone, AI: aromatase
inhibitor.



Results

Clinicopathological features of patients with recurrence. The
median age was 56 (range: 37-86) years, 49 patients (65.3%)
were postmenopausal, and 53 patients (70.7%) had lymph node
metastasis when they underwent the surgery for primary sites.
IHC of the primary tumor specimens revealed that all patients
were positive for ER, 53 patients (70.7%) were positive for PR,
and 59 patients (78.7%) were negative for HER2 (Table I).
Seventeen patients (22.7%) received neoadjuvant chemotherapy,
32 patients (42.7%) received adjuvant chemotherapy, and 34
patients (45.3%) received postoperative radiotherapy. Seventy-
one patients (94.7%) received adjuvant endocrine therapy.
Specifically, 38 of these patients (50.7%) received a SERM, 26
patients (34.7%) received an AI, and two patients (2.7%)
received a SERM, which was subsequently switched to an AI.
The median duration of adjuvant endocrine therapy was 2.5
years (range: 0.1-5.1 years) (Table II). 

The median time from surgery to recurrence was 3.4 years
(range: 0.9-13.6 years). Of 71 patients who received adjuvant
endocrine therapy, 33 (46.5%) received adjuvant endocrine
therapy for 2-5 years before the first recurrence. The
recurrence occurred in 61 patients (85.9%) during their
adjuvant endocrine therapy or within 12 months from the last
day of treatment, while 10 patients (14.1%) experienced
recurrence more than 12 months after completing adjuvant
endocrine therapy. In 32 patients (42.7%), the first
recurrence was attributed to visceral metastasis (Table III). 

Endocrine treatments used for recurrence. SERMs, AIs, and
fulvestrant were used for treatment of recurrent breast cancer
in 45, 87, and 19 patients, respectively. In some patients,

different drugs within the same mechanistic class were used:
SERMs (tamoxifen and toremifene) in seven patients and AIs
(anastrozole, letrozole, or exemestane) in 20 patients. No
patient received two different drugs with the same
mechanism of action in two consecutive lines of treatment
(Table IV).

Visceral metastases were detected before endocrine
therapy with SERMs, AIs, and fulvestrant was initiated in 22
(48.9%), 42 (48.3%), and 10 patients (52.6%), respectively.
Among them, metastases were found in the liver in 10
SERM-treated (22.2%), 23 AI-treated (26.4%), and seven
fulvestrant-treated patients (36.8%). In terms of the treatment
line, SERMs and AIs were used more frequently for the first-
to third-line regimens. On the other hand, fulvestrant was
used at comparable frequencies for all treatment lines, thus
accounting for a greater proportion than SERMs and AIs in
patients undergoing late lines of treatment (47.4%, nine
patients). The median TTP for patients receiving SERM, AI,
and fulvestrant were 6.9(range: 0.4-65.0) months, 6.7 (range:
0.2-58.0) months, and 4.0 (range: 0.4-11.7) months,
respectively. 

Relationship between the presence of visceral metastasis
and the efficacy of endocrine treatment. We then
investigated the relationships between the presence of
visceral metastasis and the efficacy of the endocrine therapy
as evaluated in terms of TTP. Among patients treated with
SERMs, the median TTP was 8.4 [95% confidence interval
(CI): 6.4-11.3] months in patients with non-visceral
metastasis versus 4.3 (95% CI: 2.1-13.8) months in those
with visceral metastasis. The difference between the two
groups was not of statistical significance (p=0.52, Figure
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Table III. Details of the first recurrence of breast cancer.

                                                                                                                                                         n=75                                                   %

Median time to first recurrence after surgery (range), years                                                 3.4 (0.8-13.6)                                              
Duration of prior adjuvant endocrine therapy (n=71)                                                                                                                                
   Recurrence within the first 2 years of adjuvant endocrine therapy                                            24                                                    33.8
   Recurrence in 2-5 years of adjuvant endocrine therapy                                                              33                                                    46.5
   Recurrence after 5 years of adjuvant endocrine therapy                                                             14                                                    19.7
First site of recurrence                                                                                                                                                                                  
   Non-visceral metastasis                                                                                                                 43                                                    57.3
   Visceral metastasis                                                                                                                         32                                                    42.7
Visceral metastatic site (with overlap)                                                                                                                                                        
   Liver                                                                                                                                                14                                                    18.7
   Lung                                                                                                                                                18                                                    24.0
   Other                                                                                                                                                5                                                      6.7
Non-visceral metastasis (with overlap)                                                                                                                                                       
   Bone                                                                                                                                                29                                                    38.7
   Lymph nodes                                                                                                                                  18                                                    24.0
   Chest wall                                                                                                                                        4                                                      5.3



1A). Similarly, among AI-treated patients, the median TTP
was 7.8 (95% CI: 4.9-10.5) months in patients with non-
visceral metastasis versus 4.9 (95% CI: 3.0-7.1) months in
those with visceral metastasis; the difference was not of
significance (p=0.34, Figure 1B). In contrast, TTP was
significantly longer in the non-visceral metastasis subgroup
[5.4 (95% CI: 3.7-11.2) months] than in the visceral
metastasis subgroup [3.3 months, 95% CI: 0.4-5.3, p=0.01]
of fulvestrant-treated patients, although the lengths of TTP
in the non-visceral metastasis and visceral metastasis
subgroups of fulvestrant-treated patients were shorter
compared to the respective subgroups of SERM-treated and
AI-treated patients (Figure 1C).

Discussion

In the present study, we retrospectively evaluated TTP in
terms of the absence or presence of visceral metastasis in
patients with HR-positive recurrent breast cancer who
received no more than five lines of endocrine monotherapy
with SERMs, AIs, or fulvestrant. The median TTP for
fulvestrant-treated patients with non-visceral metastasis was
significantly longer than that that for fulvestrant-treated
patients with visceral metastasis, whereas no significant
differences depending on the presence or absence of visceral
metastasis were observed among the patients treated with
SERMs or AIs. These results are consistent with the findings
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Figure 1. Time to progression according to the site of metastasis (non-visceral vs. visceral) for each type of endocrine treatment: selective estrogen
receptor modulators (A), aromatase inhibitors (B), and fulvestrant (C). Median time to progression (95% confidence interval) for those with non-
visceral and those with visceral metastasis were 8.4 (6.4-11.3) vs. 4.3 (2.1-13-8) months (p=0.53), 7.8 (4.9-10.5) vs. 4.9 (3.0-7.1) months (p=0.34),
and 5.4 (3.7-11.2) vs. 3.3 (0.4-5.3) months (p=0.01), respectively.

Table IV. Details of endocrine monotherapy for recurrent breast cancer.

                                                                                                SERMs (%)                                    AIs (%)                                  Fulvestrant (%)

Number of patients                                                                         45                                                87                                                  19
Median TTP (range), months                                                6.9 (0.4-65.0)                             6.7 (0.2-58.0)                               4.0 (0.4-11.7)
Treatment line                                                                                                                                                                                             
   1                                                                                              2 (4.5%)                                    21 (24.1%)                                     1 (5.2%)
   2                                                                                            12 (26.7%)                                  34 (39.1%)                                    5 (26.3%)
   3                                                                                            19 (42.2%)                                  14 (16.1%)                                    4 (21.1%)
   4                                                                                             6 (13.3%)                                   13 (14.9%)                                    5 (26.3%)
   5                                                                                             6 (13.3%)                                     5 (5.7%)                                      4 (21.1%)
Metastatic site before administration                                                                                                                                                        
   Non-visceral                                                                         23 (51.1%)                                 45 (51.7%)                                    9 (47.4%)
   Visceral                                                                                 22 (48.9%)                                  42 (48.3%)                                   10 (52.6%)
Visceral metastatic site*                                                                                                                                                                             
   Liver                                                                                     10 (22.2%)                                 23 (26.4%)                                    7 (36.8%)
   Lung                                                                                     15 (35.1%)                                  24 (27.6%)                                    6 (31.6%)
   Other                                                                                       4 (5.4%)                                      5 (5.7%)                                              0

SERM: Selective estrogen receptor modulator, AI: aromatase inhibitor, TTP: time to progression. *With overlapping data.



from the FALCON trial showing that the treatment efficacy
of fulvestrant was different according to the presence of
visceral metastases (8).

The CONFIRM trial compared the efficacy of fulvestrant at
different doses (250 mg vs. 500 mg) in patients with recurrent
or metastatic breast cancer who had recurrence on or after
adjuvant endocrine therapy or progression following endocrine
therapy for advanced disease (10). This trial excluded patients
who received more than two regimens of endocrine therapy
before fulvestrant was used for recurrent or metastatic cancer.
The median PFS was 6.5 months in patients treated with 500
mg of fulvestrant. Sixty-four percent of patients in the group
treated with 500 mg fulvestrant received adjuvant endocrine
therapy and the median time from diagnosis to recurrence was
60.5 months. On the other hand, we evaluated patients who
received fulvestrant in any of the five treatment lines, and the
median TTP was 4.0 months. In our study, 95% of patients
received adjuvant endocrine therapy, and the median time to
recurrence was 3.3 years. It is possible that we included
patients less responsive to endocrine therapy than those in the
CONFIRM trial. Furthermore, our patients tended to have
received fulvestrant at later stages of endocrine therapy (mostly
as the third- or later line), and the shorter TTP observed in our
study may be attributable to this difference. In addition, the
proportion of patients who had liver metastasis, which is
associated with poor prognosis, was higher in the fulvestrant
group than other treatment-based groups (11). This is another
possible contributor to the shorter TTP of the fulvestrant-
treated patients in our study.

Management of visceral metastasis is crucial since it is
related to poorer prognosis. Some subgroup analyses
evaluating the relationship between the effect of fulvestrant
and the presence of visceral metastasis have been performed
(12, 13). They have reported that fulvestrant was effective
regardless of the presence or absence of visceral metastasis
in terms of the clinical benefit rate or the duration of
response (12, 13). Meanwhile, in a prospective trial
evaluating the efficacy of fulvestrant, a multivariate analysis
has shown that visceral involvement was a prognostic factor
for PFS (14). In our study, TTP was significantly longer for
fulvestrant-treated patients with non-visceral metastasis than
in those with visceral metastasis. These results suggest that
the use of fulvestrant in patients with non-visceral metastasis
is worth considering even at a relatively late line. 

Our study has  limitations. This study was performed
retrospectively, and the number of the patients included in
this study was small. In addition, we did not consider
discordance of the HR status between primary tumors and
metastatic sites, which might relate to the treatment efficacy
(15). Surgical specimens are more commonly used to screen
for tumor biomarkers in routine clinical practice because the
reassessment of biomarkers is not always possible depending
on the site of metastasis (16). 

In addition, it is possible that we included patients whose
tumor had endocrine resistance before treatment. Estrogen
receptor 1 (ESR1) gene mutations have recently been
identified as causes of acquired resistance to endocrine
therapy (17-22). Jeselsohn et al. have described ESR1
mutations as found in 12% (9/76; 95% CI, 6%-21%) of
metastatic tumors, while they were found very rarely in
primary tumors (20). However, the ESR1 gene status could
not be evaluated in this study. It is possible that an earlier
line of treatment may have affected the efficacy of later
lines; however, the number of patients in our study was
insufficient to assess the treatment efficacy by treatment line.

The use of molecular targeted drugs in combination with
endocrine therapy medicines has been rigorously studied
recently, and treatment choices for HR-positive recurrent
breast cancer have increased remarkably. However, the
effects of the new agents on overall survival are still unclear,
and endocrine monotherapy remains to be the treatment of
choice for some patients because of the expensiveness and
unique side effects of molecular targeted drugs. The results
of our study suggest that fulvestrant is favorable for patients
with non-visceral metastasis in the daily clinical practice.
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