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ABSTRACT
Introduction: This study investigated the efficacy of fulvestrant in premenopausal patients with metastatic breast cancer who 
developed artificial menopause using a luteinizing hormone releasing hormone analogue.
Methods: This retrospective study was conducted at the Istanbul Okmeydani Education and Research Hospital. 
Results: A total of 37 patients were evaluated, with a median age of 39 years old (range 27–49) and a median follow-up time of 
20.2 months (0–78). Of these patients, 86.5% had invasive ductal carcinoma, 5.4% had invasive lobular carcinoma. Bone metas-
tasis was found in 83.8% of the patients, lung metastasis in 21.6%, lymph node metastasis in 16.2%, liver metastasis in 13.5%, 
and brain metastasis in 5.4%. The progression-free survival (PFS) was a median of 12 months after starting the fulvestrant. The 
PFS was relatively shorter in those with brain metastases, but there was no statistically significant difference. The median PFS 
was 12 months in 2 series and 8 months in 3 and later series, which was statistically significant (p=0.025). The overall survival 
(OS) was a median of 77 months; it was 86% at 12 months, 63% at 36 months, and 56% at 60 months. The median OS of the 
2nd line was 20 months. No grade 3-4 toxic effects were observed.
Conclusion: As in naturally postmenopausal patients, fulvestrant was found to be effective and tolerable in patients treated with 
artificial menopausal hormone receptor-positive metastatic breast cancer under the age of 50. The fulvestrant was more effective 
in those who did not previously receive hormonal therapy.
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INTRODUCTION

Endocrine therapy is the preferred form of treatment for 
hormone receptor (HR) positive early stage and advanced 
stage breast cancer.(1-3) Endocrine therapy agents that are 
not cross-resistant to sequential administration prolong the 
chemotherapy-free period, and they have limited toxicity-
effective disease stabilization.(4) Tamoxifen has been the 
backbone of endocrine therapy for the last 30–40 years(1). 
In metastatic disease, the response rate has increased to 30% 
with the use of tamoxifen (1-3). Tamoxifen and its metabo-
lites are linked to the estrogen receptor (ER), and this recep-

tor modulation can cause antagonistic effects, such as estro-
genic effects (4). Another group of drugs used in endocrine 
therapy includes aromatase inhibitors (AIs). In randomized 
clinical trials, AIs were superior to tamoxifen in the treat-
ment of postmenopausal women (1,3). Fulvestrant, another 
drug used in endocrine therapy, is an ER antagonist that de-
grades and blocks ERs (5,6). This causes a decrease in the 
cellular levels of both ERs and progesterone receptors (PRs) 
(7, 8). In phase 3 randomized trials, fulvestrant was found 
to be as effective as anastrozole in postmenopausal women 
who had previously received endocrine therapy, and it was 
well tolerated (9, 10). 
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Fulvestrant can be used in combination with luteinizing 
hormone-releasing hormone(LHRH) analogues in the anti-
estrogenic premenopausal period, although it is indicated in 
postmenopausal women for advanced disease treatment(7,8). 
In premenopausal women, the use of aromatase inhibition is 
ineffective without over-function suppression, which leads 
to high estrogen levels(9,11). Therefore, premenopausal 
women need to undergo artificial menopausal treatment by 
either surgical menopause or medication(9,11). LHRH ago-
nists are as effective in reducing estrogen levels as a sur-
gical oophorectomy(11). Moreover, combining tamoxifen 
with LHRH agonists is better than over-ablation alone (12). 
For this reason, tamoxifen in combination with LHRH an-
alogues, aromatase inhibitors, and fulvestrant can be used 
for premenopausal women in cases of endocrine-responsive 
metastatic breast cancer(12). The clinical benefit rate of us-
ing anastrozole in combination with an LHRH agonist in HR 
positive metastatic breast cancer was approximately 70% 
(13).In addition, fulvestrant was found to be as effective as 
an AI in women with premenopausal metastatic breast can-
cer who had suppressed hormonal activity (14-16). A me-
dian progression-free survival (PFS) of 6 months and median 
overall survival (OS) of 32 months were found in patients 
who had previously received endocrine treatment in small-
scale studies with an LHRH analogue plus 250 mg of fulves-
trant (16). A subgroup analysis of the PALOMA-3 trial found 
a median PFS of 5.6 months with LHRH plus fulvestrant in 
patients with premenopausal HR positive metastatic breast 
cancer who had previously received endocrine therapy (17).

In this retrospective study, we investigated the efficacy and 
tolerability of fulvestrant in Turkish patients with artificial 
menopause-enhanced HR positive premenopausal metastatic 
breast cancer using an LHRH analogue.

MATERIALS AND METHODS

This was a retrospective single center study conducted at the 
Istanbul Okmeydani Education and Research Hospital. The 
medical information was obtained from the archived files 
of patients with HR positive and HER2 negative metastatic 
breast cancer treated in the medical oncology clinic. Those 
patients using fulvestrant who developed metastasis while 
taking tamoxifen in the adjuvant period, those who were un-
der 50 years old, and those with artificial menopause using an 
LHRH analogue in the premenopausal period were included 
in this research. On the basis of the information obtained 
from the patient files, the LHRH was used analogously, 3.6 
mg of goserelin acetate was used every 28 days, and 500 
mg of fulvestrant was administered intramuscularly every 28 
days (500 mg loading after 14 days from the first dose). The 
PFS and OS durations were calculated using the date when 
starting the LHRH analogue and fulvestrant treatment, date 
of progression, and the date of the last visit from the patient 

files. The study was approved byLocal Ethics Committee.

STATISTICAL METHODS

The Statistical Package for the Social Sciences (SPSS) ver-
sion 15.0 for Windows (SPSS Inc., Chicago, IL, USA) was 
used for the statistical analysis. The comparisons of the ra-
tios in the groups were made using a chi-squared analysis. 
The Monte Carlo simulation was applied when the condi-
tions were not met. The survival analyses were performed 
with a Kaplan Meier analysis. The statistical significance 
level of alpha was accepted as p <0.05.

RESULTS

Thirty-seven patients were included in this study, and their 
mean age was 39.7 (27–49) years old. The median follow-up 
time was 20.2 (1–78) months. Of the patients, 83.8% had 
bone metastases, 16.2% had distant lymph node metastases, 
21.6% had lung metastases, 13.5% had liver metastases, and 
5.4% had brain metastases. Twenty-six(86.5%) of the pa-
tients had invasive ductal carcinomas, 2 (5.4%) had inva-
sive lobular carcinomas, and 3 (8.1%) had other histological 
types. Twenty-six (70.2%) were both ER positive and PR 
positive, 6 (16.2%) were ER negative and PR positive, and 
5 (13.5%) were ER positive and PR negative. Fulvestrant at 
least the first line was used, thefourth at the most. Moreover, 
24.3% of the patients were in the 1stline, 51.3% were in the 
2nd line, and 24.3% were in the 3rd  line of treatment. A total of 
456 fulvestrant applications were performed, and the mean 
number of treatments was 12.3 (1–78)(Table 1). When con-
sidering the number of patients who had previously received 
endocrine treatments, there were some patients who did not 
receive endocrine therapy, as well as some patients who re-
ceived 3 lines of hormonal treatment during the metastatic 
period. 

During the follow-up period, 59% of the patients developed 
progression, 41% had no progression, and they continued 
to use the LHRH plus fulvestrant. The median PFS was12 
(95% confidence interval = 7.7–16.3) months (Figure 1). The 
12-month PFS was 51.6%, the 24-month PFS was 32.9%, 
and the 36-month PFS was 20.5%. The median PFS had still 
not been reached during the 20.2-month median follow-up 
in the first line use of fulvestrant in the metastatic period, 
but the median PFS was 10 months in the second line and 6 
months in the third line. There was a statistically significant 
difference in favor of those who used fulvestrant in the first 
line when compared to those who used it in the second and 
third lines (p = 0.014 and p = 0.008, respectively) (Table 
2). The use of LHRH plus fulvestrant was more effective 
in the patients that were both ER positive and PR positive. 
The median PFS was 12 months in the both receptor positive 
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patients, whereas the median PFS was 3 months (p = 0.179) 
in the ER negative and PR positive patients, and it was 5 
months in the PRnegative and ER positive patients. How-
ever, there was no statistical difference (p = 0.147) (Table 2). 

The estimated median OS was 77 months after the fulves-
trant was started (Figure 2). The estimated median 12-month 
OS was 86%, the 36-month OS was 63%, and the 60-month 
OS was 56.7%. The median OS was 12 months in the pa-
tients with brain metastases, and the survival was signifi-
cantly shorter in the patients with other metastatic sites (p 
= 0.009) (Table 2). The median OS was not reached during 
the median follow-up period of 20.2 months when the ful-
vestrant was used as the first line of treatment in those who 
did not receive endocrine treatment before the fulvestrant in 
the metastatic period. The median OS was 77 months in the 
patients who had previously undergone1 line of endocrine 
therapy, and there was no statistically significant difference 
(p = 0.830). Moreover, there was no statistically significant 
difference (p = 0.236) (Table 2), even though the median OS 
was 23 months, both the ER negative and PR positive group 
and the PR positive and ER negative group, and the median 
overall survival was 77 months in the PR positive and ER 
positive group (Table 2). Finally, toxic effects (such as myal-
gia, arthralgia, fever, and bone complications) were observed 
in 38% of the patients, but grade 3–4 toxic effects were not 
observed.

DISCUSSION

In the prospective multimodal FIRST study, 500 mg of ful-
vestrant was administered intramuscularly every 28 days in 
patients with HR positive metastatic breast cancer(18). In 
addition, 1 mg of anastrozole was compared with the ful-
vestrant, with a median PFS of 23.4 months and a median 
OS of 54 months. In the prospective multicenter double-
blind phase 3 randomized FALCON study, patients with 
postmenopausal HR positive metastatic breast cancer who 
were not previously treated with endocrine therapy were in-
cluded, and the median PFS was 16.6 months (19). In the 
study by Bartsch et al., patients with premenopausal HR 
positive metastatic breast cancer who had already received a 
very large number of endocrine treatments were treated with 
250 mg of fulvestrant, and the median PFS was6 months, 
while the median OS was 32 months (16). In the study by 
Bergh et al. (FACT), the median PFS was 10.8 months and 
the median OS was 37.8 months when using 250 mg of ful-
vestrant in a premenopausal group who had not received en-
docrine treatment previously(20). In the study by Loibl et 
al. (PALOMA-3 subgroup), the median PFS was 5.6 months 
when using 500 mg of fulvestrant in the treatment of pa-
tients with premenopausal metastatic breast cancer who had 

previously received endocrine treatment(17). In other stud-
ies, the median PFS was 5.6–6 months in patients who had 
previously received multiple endocrine treatments (16,20), 
while the median PFS was 16.6–23.4 months in patients who 
had not previously received endocrine treatments(18,19). In 
our study, the premenopausal (in artificial menopause) hor-
mone receptor-positive patients with metastatic breast cancer 
who had not previously received endocrine therapy had not 
reached the median PFS during the20.2-month follow-up 
period. In the patients who previously received one line of 
endocrine treatment, the median PFS was 10 months, and in 
the patients who previously received more than one line of 
endocrine treatment, the median PFS was 6 months.

In the studies mentioned above, the median OS was 32 
months in the patients who had previously received multiple 
endocrine treatments (16), while the median OS was 37.8–54 
months in the patients who had not previously received en-
docrine treatment(18,19). In our study, the median OS had 
not yet been reached after 20.2 months of follow-up, and the 
estimated OS was 77 months. We think that this OS period, 
which was as long as 77 months, was due to the younger ages 
of the patients and less comorbidities. Bartsch et al. found 
a median PFS of 6 months and a median OS of 32 months 
in endocrine-treated HR positive premenopausal metastatic 
breast cancer patients with the fulvestrant plus LHRH ana-
logue combination (16). In thePALOMA-3 study, Loibl et 
al. found a median PFS of 5.6 monthsin endocrine-treated 
HR positive premenopausal metastatic breast cancer patients 
with the fulvestrant plus LHRH analogue combination (17). 
We found a median PFS of 12 months in our study. Moreo-
ver, the 12-month median PFS that we found was twice the 
median PFSs of 5.6 and 6 months in the previous studies. We 
believe that our PFS was longer because our patient group 
included patients who have never used endocrine therapy in 
the metastatic period, and patients who had received fulves-
trant in the first line of treatment. In our study, the premeno-
pausal (in artificial menopause) HR positive metastatic breast 
cancer patients who had not previously received endocrine 
therapy did not reach the median PFS during the 20.2-month 
follow-up period. Therefore, we believe that longer survival 
times can be achieved by using fulvestrant as the first line 
of treatment in premenopausal HR positive metastatic breast 
cancer patients.

Based on the results of this study, the endocrine treatment of 
patients with HR positive metastatic breast cancer who were 
artificially menopausal with an LHRH analogue using 500 
mg of fulvestrant was as effective and tolerable as in post-
menopausal patients. Fulvestrant has been shown to be more 
effective in patients with metastatic breast cancer who have 
not previously received endocrine therapy in the metastatic 
period.
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CONCLUSION

As in naturally postmenopausal patients, fulvestrant was 
found to be effective and tolerable in patients treated with 
artificial menopausal hormone receptor-positive metastatic 
breast cancer under the age of 50. The fulvestrant was more 
effective in those who did not previously receive hormonal 
therapy.
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Table 1: Patient Characteristics
n(%)

Number of patients 37
Median age 39.7 (27-49)
Median follow-up 20.2 (0-78) ay
Pathology histology

İnvasive ductal carcinoma 32(86.5)
invasive lobular carcinoma 2(5.4)
Others 3(8.1)

Receptor status
ER positive PR positive 26(%70.2)
ER negative PR positive 6(% 16.2)
ER positive PR negative 5(%13.5)

Fulvestrant applications 12.3 (1-78)
Line number Min 1

Max 4
Fulvestrant line

First line 9(24.3)
Second line 19(51.3)
thirdandlater 9(24.3)

Progression
Yes 59%
No 41%

Metastases
Bone 83.8%
Lynphnode 16.2%
Lung 21.6%
Liver 13.5%
Brain 5.4%

Table 2: PFS and OS outcomes of patientsartificialmenopausalusingfulvestrant.
Median PFS 

(month)
%95 CI p Median OS

(month)
%95 CI p

All patients 16 7.7-16.3 77 3,8-150,2
First line Not reashed Not reashed
Second line 10 7,4-12,6 0.014 77 0,17-153,8 0.943
Third and later 6 0.008 20 4,3-35,7 0.830
Receptor status
ER positive PR positive 12 7,1-16,9 78 4-150
ER negative PR positive 3 0-7,1 0.147 23 10,5-35,5 0.236
ER positive PR negative 5 1,8-8,2 0.179 23 9.5-35.7 0.844
Metastases
Bone 12 5,5-18,5 0.93 77 16,1-137,9 0.68
Lynphnode 12 7,1-16,9 0.32 77 7.1-147 0.95
Lung 12 0-20,9 0.97 78 4,1-149,9 0.58
Liver 10 0-25,4 0.25 26 0-154,4 0.94
Brain 3 --- 0.06 12 --- 0.009
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Figure 1: Artificial Menopausal Hormone Receptor Positive 
and HER 2 Negative Metastatic Breast Cancer Patients’s PFS.

Figure 2: Artificial Menopausal Hormone Receptor Positive 
and HER 2 Negative Metastatic Breast Cancer Patients’s OS.


