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Abstract
Background: Different studies suggest that fulvestrant 500 
mg every 28 days (HD-FUL) could be an active treatment in 
HR+ advanced breast cancer (ABC) patients even treated 
with aromatase inhibitors in the adjuvant setting. The aim of 
this analysis is to describe the outcome of ABC patients treat-
ed with HD-FUL as first-line treatment in terms of median 
duration of treatment and the overall response rate in a real-
world setting. Methods: For the purpose of the present anal-
ysis, we considered two data sets of HR+ ABC patients col-
lected in Italy between 2012 and 2015 (EVA and GIM-13 AM-
BRA studies). Results: Eighty-one and 91 patients have been 
identified from the two data sets. The median age was 63 
years (range 35–82) for the EVA and 57.8 years (range 35.0–
82.3) for the AMBRA patients. ORRs were 23.5 and 24.3% in 
the whole population, 26.9% in the patients with bone only, 
and 21.8 and 21.4% in those with visceral metastases. The 
median duration of HD-FUL was 11.6 months (range 1–48) 
and 12.4 months (range 2.9–70.0) in the two data sets, re-
spectively. Conclusion: These data suggest that HD-FUL 
should still continue to play a significant role as first-line 
therapy in HR+ ABC patients. 

Introduction

Approximately 250,000 new cases of breast cancer are 
diagnosed each year, and over two-thirds of these patients 
will be categorized as having hormone receptor-positive 
disease (HR+) [1]. For patients with HR+ advanced breast 
cancer (ABC), clinical guidelines recommend sequential 
treatment with endocrine therapy, unless they are expe-
riencing visceral crises and/or endocrine resistance is 
known or suspected [2]. Several hormonal therapeutic 
options to treat postmenopausal HR+ ABC patients are 
currently available. The treatment options most exten-
sively studied are selective estrogen receptor (ER) modu-
lators and aromatase inhibitors (AIs). Fulvestrant (FUL) 
is an ER antagonist indicated for the treatment of post-
menopausal women with HR+, locally advanced, or 
 metastatic breast cancer for disease relapse on or after 
adjuvant antiestrogen therapy or disease progression on 
therapy with antiestrogen [3]. FUL does not show 
 cross-resistance with tamoxifen (TAM) or the ER agonist 
activity associated with TAM [3]. Considering that the 
use of AIs in the adjuvant setting has deeply increased af-
ter the results of the ATAC BIG 1–98 trials, the first-line 
treatment landscape for HR+ ABC has changed as well 

and requires now to consider alternative strategies to 
those used in the past. Early studies with FUL have been 
conducted using the dose of 250 mg once per month [4, 
5], which is now known to be less effective than the high-
er dose (HD-FUL; 500 mg every 2 weeks the first months, 
then once per month) [6, 7]. More recently, the FALCON 
study compared HD-FUL to anastrozole as first-line ther-
apy in HR+ ABC with de novo disease: the progression-
free survival (PFS) was significantly longer in the HD-
FUL group than in the anastrozole group (hazard ratio 
0.797, 95% CI 0.637–0.999, p = 0.0486). The median PFS 
was 16.6 months (95% CI 13.83–20.99) in the HD-FUL 
group versus 13.8 months (95% CI 11.99–16.59) in the 
anastrozole group. 

The aim of this analysis is to describe the outcome of 
ABC patients treated with HD-FUL as a first-line treat-
ment in terms of median duration of treatment and the 
overall response rate (ORR) in a real-world setting.

Materials and Methods

Study Design
For the purpose of the present analysis, we considered two data 

sets of HR+ ABC patients collected in Italy between 2012 and 2015: 
the first data set was retrieved by a multicenter, retrospective co-
hort study [8], which collected data of HR+ ABC patients who re-
ceived the EVE-EXE combination between July 2013 and Decem-
ber 2015 in 38 oncology centers in Italy, whereas the second data 
set was identified in the context of the GIM-13 AMBRA study, a 
retrospective cohort study designed to describe the choice of first 
and subsequent lines of treatment in HER2-ve ABC patients. In 
this report, the two data sets have been analyzed separately for the 
identified measures of outcome. Both studies obtained the approv-
al of all ethical committees of the participating sites. All patients 
provided written informed consent. Data were collected via an 
electronic database in both cases. Baseline information included 
patient’s age at metastatic diagnosis, breast cancer history, (date of 
stage at initial diagnosis, any adjuvant and/or neoadjuvant thera-
py), hormone and HER2 status, and number and sites of metasta-
ses. Due to the observational design of both studies and consider-
ing the known toxicity of HD-FUL, no data regarding safety have 
been collected. Additionally, no adverse events or dropout with 
HD-FUL were reported by the participating centers.

Patients
The eligible patients were female, ≥18 years, with documented 

HR+ ABC, not previously treated for metastatic disease. Other in-
clusion criteria were HER2-negative disease (IHC 0–1 or IHC 2, 
confirmed as FISH negative), measurable or evaluable lesions, and 
availability of all requested data. Data retrieval included disease 
characteristics, hormone receptor and HER2 status, sites of metas-
tases and tumor biology, as well as previous therapies received in 
the adjuvant setting. Patients with de novo disease were excluded. 

Treatment Plan
No treatment plan was provided a priori due to the observa-

tional nature of the study. Physicians were asked to identify all 
consecutive patients who fit the prespecified criteria of the study 
and to collect patients’ data from the clinical records in an elec-
tronic case report form dedicated to the study. 
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Clinical Outcomes
All measures of clinical outcomes were based on the physician’s 

evaluation, and no central review was planned. The primary end-
point of this analysis was the duration of HD-FUL treatment. Sec-
ondary endpoints were: ORR, disease control rate, and HD-FUL 
treatment according to the disease-free interval (DFI; < 24 vs. ≥24
months, calculated from the time to initial diagnosis to the time of 
first relapse). Time to treatment change (TTC) was defined as the 
time between the start of the analyzed therapy until the start of a 
subsequent one. Considering that HR+ patients treated with endo-
crine treatment are more likely to change the type of treatment in 
case of disease progression, rather than for toxicity or other rea-
sons, it is reasonable to assume that TTC well describes the time to 
tumor progression.

Statistical Considerations
Demographic data, baseline characteristics of the patients and 

disease, and treatment information were summarized with stan-
dard summary statistics (mean standard deviation [SD] and range 
for continuous data, relative and absolute frequencies for categor-
ical data). PFS was calculated using the progression dates declared 
by researchers. TTC was defined as the time between first-line che-
motherapy start and the beginning of the subsequent therapy, if 
any, or the last observation, or death. Overall survival (OS) was 

computed from primary tumor diagnosis to the last available fol-
low-up or death.

Categorical variables were summarized by frequency statistics. 
Contingency tables were evaluated by the χ2 test, and the two-
tailed Fisher exact test was used to compare proportions. Continu-
ous variables were summarized by descriptive statistics. Means, 
medians, and SDs of continuous variables were evaluated by the 
equal-variance t test and Aspin-Welch Test for Unequal Variance. 
Time parameters were estimated by the product-limit method, 
with failed observations censored to “1.” All statistical tests were 
two sided at the conventional 5% significance level. Analyses were 
carried out using NCSS® statistical software (V 12; Hintze J.,
Kaysville, UT, USA). 

Results

Patient and Tumor Characteristics
We retrieved clinical data from the database of the 

EVA and the GIM-13 AMBRA studies: 404 and 878 ABC 
patients, respectively, have been enrolled into these two 
trials, of whom 81 (20%) and 91 (10.4%) have received 

HD FUL=High Dose (500 mg) Fulvestrant 

Pa�ents  

of the EVA Study  

(July 2013 – December 2015) 

N=448 
Pa�ents excluded due to 

Missing data: N=44 

Pa�ents  

of the GIM-13 AMBRA Study  

(Jan 2012 – December 2015) 

N=878 

Pa�ents treated with 1st-line HD 
FUL  

N=81 

Pa�ents excluded due to 

Missing data: N=12 

Pa�ents with ER+ tumours  

N=740 (85.45%) 

Pa�ents treated with HD FUL 
(any line of treatment)  

N=241/740 (32.56%) 

Pa�ents treated with HD FUL as 
1st-line of treatment 

N=91/740 (12.29%)  

Fig. 1. CONSORT flow chart.
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HD-FUL as first-line treatment for their advanced dis-
ease, respectively (Fig. 1).

EVA Study Data Set
Median age at the time of study enrolment was 63 years 

(range 35–82). All patients had HR+ tumors (ER+ = 96%; 
PgR+ve = 87%). The majority of patients had ≥3 meta-
static sites (45, 57%), mainly at bone (55, 70%), with or 
without other sites, (32, 39.5%). All patients but 6 received 

adjuvant endocrine therapy, mainly AIs (43, 53.1%) or 
TAM (32, 39.5%) with or without sequential AIs. 

GIM-13 AMBRA Study Data Set
All patients had HR+ tumors (ER+/PgR+: 49%; ER+/

PgR–: 51%). Median age at diagnosis was 57.8 years 
(range 35.0–82.3). Median DFI was 71.3 months (range 
6.2–205.9); 88/91 (96.7%) had received adjuvant endo-
crine treatment, mainly AIs (43, 48.8%) or TAM followed 
by AIs (32, 36.3%). Only 7 patients (7.7%) relapsed during 
the first 2 years of adjuvant endocrine therapy, while 
36.5% of the patients relapsed while they were on 5-year 
adjuvant treatment and can therefore be considered pri-
mary endocrine-resistant patients. Bone and visceral me-
tastases were present in 52 (57.1%) and 28 patients 
(30.8%), respectively.

Details are summarized in Table 1.

Treatment Exposure and Clinical Activity
EVA Study Data Set
Median follow-up time was 29.2 months (range 26.8–

30.8). ORR was 23.5% in the whole population, 26.9% in 
patients with relapse at bone only, and 21.8% in those 
with visceral metastases. Median duration of objective re-
sponse was 12.0 months (range 8–36) in bone-only pa-
tients and 20.0 months (range 8–40) in those with vis-
ceral involvement. The clinical benefit rate (CBR), de-
fined as the sum of ORR + SD ≥6 months, was 38.3% in
the whole population, 57.7 and 53.1%, according to the 
site of relapse. No difference has been observed in terms 
of median duration of CB according to the site of metas-
tases (bone only: 15.4 months, range 6–48; viscera: 18.5 
months, range 7–40).

Median duration of HD-FUL was 11.6 months (range 
1–48) in the whole population, 10.6 months (range 1–48), 

Table 1. Patients and tumor characteristics

EVA study
(n = 81)

GIM-13 AMBRA 
study
(n = 91)

Median age (range), years 63 (35–82) 57.8 (35.0–82.3)
ECOG PS 79/81 n.a.

0–1 95
≥2 5

Hormone receptor status
ER+ve 96 49
PgR+ve 87 51

Metastatic sites
Bone 70 57.1
Soft tissue 42 n.a.
Viscera 41 30.8

Number of metastatic sites
1 10
2 32
≥3 57

Adjuvant endocrine therapy 57.51 96.7
Tamoxifen ± LHRH 26.73 48.8
AIs 30.78 36.3

Values are presented as percentages, unless otherwise indicated. 
n.a., not available.

Table 2. Efficacy data of EVA and AMBRA GIM-13 patients

EVA (n = 81) AMBRA GIM-13 
(n = 91)

ORR – whole population 19 23.5% 21/87 24.3%
ORR – bone only 7 26.9% 14/52 26.9%
ORR – visceral ± other 7 21.8% 6/28 21.4%
CBR – whole population 31 38.3% 65/87 74.7%
CBR – bone only 15 57.7% 41/52 78.8%
CBR – visceral ± other 17 53.1% 19/28 67.8%
Median duration of treatment (months, range) 11.6 1–48 NE
Median duration of treatment – bone only (months, range) 10.6 1–48 NE
Median duration of treatment – visceral ± other (months, range) 12.2 2–40 NE
Median PFS (months, range) NE 12.3 8.7–13.9
Median PFS – bone metastases (months, range) NE 12.8 2.9–47.7
Median PFS – visceral metastases (months, range) NE 9.2 3.0–70.0

ORR, objective response rate; CBR, clinical benefit rate; PFS, progression free survival; NE, not evaluable.
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and 12.2 months (range 2–40) in patients with bone and 
visceral relapse, respectively.

GIM-13 AMBRA Study Data Set
Median follow-up time from the start of the first-line 

therapy was 21.7 months (range 0–93.3). ORR was 24.3% 
(26.9 and 21.4 in patients with bone and visceral metas-
tases, respectively). Median PFS was 12.3 months (95% 
CI: 8.7–13.9) in the whole population (Fig. 2) and 12.8 

months (range 2.9–47.7) and 9.2 months (range 3.0–70.0) 
in patients with bone or visceral disease, respectively. Me-
dian TTC was 11.2 months (95% CI: 8.18–13.1). No dif-
ference between PFS and TTC was found (p = 0.92). Ac-
cording to the type of endocrine resistance, the median 
duration of treatment was 6.0 months (range 3.3–12.4) in 
primary resistant patients and 12.4 months (range 2.9–
70.0) in secondary resistant ones. Efficacy data of the two 
populations are summarized in Table 2.

a) Plots sections of PFS

b) Plots sections of TTC
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Fig. 2. Plot sections of PFS and TTC (AMBRA GIM-13 data set).
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Discussion

This analysis focuses on HR+ ABC patients retrieved 
from two large data sets and treated with HD-FUL as 
first-line treatment; the vast majority of patients consid-
ered in these two data sets have received adjuvant endo-
crine therapy. ORR was observed in 21.9–23.5% of the 
patients and in 26.9% of those with bone only involve-
ment. Median duration of treatment was 11.6 months in 
the whole population, 10.6 months in patients with only 
bone sites, and 12.2 months in those with visceral involve-
ment.

The FIRST trial [9] was a randomized, open-label 
phase II study comparing HD-FUL with anastrozole 1 mg 
as first-line endocrine therapy for postmenopausal wom-
en with HR+ advanced breast cancer. ORR and CBR were 
observed in 36 and 72.5% of the patients, respectively. 

Similarly, in the FALCON trial [10], a phase 3, ran-
domized, double-blind trial that enrolled endocrine- 
naive patients, ORR and CBR were 46 and 78%, respec-
tively.

Both ORR and CBR observed in the two data sets ana-
lyzed in the present paper are lower than those reported 
in the FIRST and FALCON trials; however, the popula-
tions enrolled in these studies were quite different from 
the patients considered in this analysis: in the FIRST trial, 
the majority of patients were endocrine naive (71.6%) at 
the moment of study enrolment, as well as in the FAL-
CON trial: in both cases, the population has to be consid-
ered endocrine sensitive. On the contrary, only 7.4 and 
3.3% did not receive any kind of adjuvant endocrine ther-
apy in the EVA and AMBRA data sets.

Non-endocrine-naive patients in the CONFIRM trial 
[7], a double-blind, parallel-group, multicenter phase III 
study comparing two different doses of FUL (500 vs. 250 
mg), ORR in the HD-FUL arm was 9.1%. This study en-
rolled patients who experienced relapse on adjuvant en-
docrine therapy or within 1 year from completion of ad-
juvant endocrine therapy. For patients who experienced 
relapse after > 1 year from completion of adjuvant endo-
crine therapy or for patients presenting with de novo ad-
vanced disease, eligibility required a previous treatment 
with either an anti-estrogen or an Al as a first-line thera-
py. This population should be considered an example of 
HD-FUL performance in endocrine-resistant patients. 

Median duration of HD-FUL was 11.6 months (range 
1–48) in the whole population, 10.6 months (range 1–48), 
and 12.2 months (range 2–40) in patients with bone and 
visceral relapse, respectively, in the EVA data set. Median 
TTC, which can be considered a more realistic parameter 
to be compared with treatment duration, was 11.2 months 
(95% CI: 8.18–13.1). Median PFS was 12.3 months (95% 
CI: 8.7–13.9) in the AMBRA data set, without any statisti-
cal difference in comparison to TTC (p = 0.92). Accord-

ing to the different trials mentioned above, median PFS 
ranged between 6.5 [7] and 23.4 months [10]: the various 
endocrine sensitivity of the patients enrolled should be 
again advocated to explain the different results, with the 
lowest one observed in pretreated patients and the high-
est one in those who were endocrine sensitive.

The fundamental question for clinical and payer deci-
sion making is how treatment efficacy measured in clini-
cal trials translates into real-world effectiveness. Most 
 evidence on this relationship relies on comparisons of 
surrogate and nonsurrogate endpoints within trials them-
selves as opposed to comparisons with real-world OS.

Lakdawalla et al. [11] examined the relationship be-
tween reported randomized clinical trials (RCT) efficacy 
and real-world effectiveness for oncology treatments and 
examined whether this relationship varies by RCT end-
point (OS vs. surrogate measures such as PFS or time to 
tumor progression). The authors found that real-world 
OS treatment benefits were similar to those observed in 
RCTs based on OS endpoints, but were 16% less than 
RCT efficacy estimates based on surrogate endpoints. 
These results, however, varied by tumor type and line of 
therapy.

The present analysis has different limitations: (1) the 
small sample size in both data sets, and (2) the absence of 
data regarding safety. However, considering the lack of 
data in this setting, the present data could add in any case 
some knowledge for the clinical practice.

The clinical landscape of first-line treatment for HR+ 
ABC patients deeply changed in the last 3 years due to the 
release of results concerning CDK 4/6 inhibitors [12, 13] 
in association with AIs: however, it is our opinion that 
HD-FUL should still continue to play a significant role in 
this changing scenario. 

One potential advantage of HD-FUL is that it may im-
prove treatment compliance due its monthly parenteral 
administration compared with daily oral intake of other 
endocrine therapies. Adherence to oral long-term treat-
ments is a major problem that should be considered [14]. 
It is estimated that around 20% of the breast cancer pa-
tients receiving oral endocrine therapy do not take their 
medication regularly, primarily in the adjuvant setting 
where benefit of treatment is not clearly perceived by the 
patients [15]. Parenteral administration of HD-FUL pro-
vides greater control over endocrine treatment compli-
ance, reducing oral absorption and pharmacokinetic in-
teractions with food or other drugs, which are important 
aspects to be considered in patients with breast cancer 
who usually are receiving multiple medications. 

A second but not negligible aspect to consider is drug 
cost, finance being the new dose-limiting toxicity. It has 
been estimated that breast cancer expenditures in 2010 
have been 16.5 billion USD annually, which represents 
13% of all cancer spending, more than any other cancer 
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type, distributed across all phases of care [16]. The mean 
annual spending during the year after an advanced breast 
cancer diagnosis is 69,492 USD; chemotherapy adds 7,301 
USD on average.

The American Society of Clinical Oncology (ASCO) 
and the European Society for Medical Oncology (ESMO) 
have developed frameworks that quantify survival gains 
in light of toxicity and quality of life to assess the benefits 
of cancer therapies. Del Paggio et al. [17] applied these 
frameworks to a cohort of contemporary randomized 
controlled trials to explore agreement between the two 
approaches and to assess the relation between treatment 
benefit and cost. They found that there is only fair corre-
lation between these two major value frameworks and 
negative correlations between framework outputs and 
drug costs. In conclusion, this retrospective analysis of 
two different data sets of HR+ MBC patients previously 
treated in the adjuvant setting with AIs or TAM, suggests 
some evidence that HD-FUL could be a potential first-
line treatment in these patients: these results should be 
put into the actual clinical landscape, and moreover, pre-
dictive biomarkers are strongly awaited to better select 
the patients who should derive a benefit from therapies 
different from CDK 4/6 inhibitors. 
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