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Abstract

Objective: This research was to investigate the role of goserelin in combination with endocrine therapy for the
treatment of advanced breast cancer in premenopausal women positive for hormone receptors.

Methods: We retrospectively analyzed 40 patients as the treatment group with advanced breast cancer who,
were positive for hormone receptors, received goserelin in combination with endocrine therapy and 40 patients
as the control group received endocrine therapy alone, matched for age, gender, receptor status, and tumor
stage.

Results: The median period of follow-up was 38.9 months. The response status at 6 months, the overall clinical
benefit rate was 87.5% and 70.0% in the treatment group and control group, respectively. The mean progression-
free survival (PFS) in the treatment group and control group was 27.9 and 16.9 months, respectively. The 1-, 2-,
and 3-year PFS rates were 87.5%, 66.2%, and 49.7%, respectively, in the treatment group and 59.2%, 38.8%, and
35.3%, respectively, in the control group (p=0.076). The 1-, 2-, and 3-year overall survival (OS) rates were 100%,
87.2%, and 76.6%, respectively, in the treatment group and 90.0%, 74.2%, and 55.8%, respectively, in the control
group (p=0.048). For the treatment group with age <40 years, PFS (p=0.036) and OS (p=0.014) were signifi-
cantly longer than the control group, but it was no effect on the prognosis with the patients aged =40 years.
Continued use of goserelin after disease progress again in the median survival time was significantly longer than
nonusers (28.2 months vs. 7.0 months), and there is the potential benefit of OS (p=0.070).

Conclusions: For premenopausal hormone receptor-positive advanced breast cancer, goserelin-combined en-
docrine therapy can be used for those <40 years, the standard endocrine treatment for patients, we recommend
continued use of goserelin for patients with disease progress again.
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Introduction ment of breast cancer, the mortality from breast cancer has
declined.” However, a fraction of patients still develop loco-

reast cancer is the most common malignancy in women.!  regional recurrence or distant metastasis after comprehensive
With recent advancements in the comprehensive treat- therapy due to the biological behavior of breast cancer.
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Once recurrence or distant metastases occur, the quality of life
of these patients declines significantly.’

Compared to Western countries, breast cancer largely af-
fects younger women in China, and most of these patients
are premenopausal.’ Thus, it is imperative to develop ther-
apeutic strategies applicable to Chinese patients with breast
cancer, especially younger women. The goal of advanced
breast cancer treatment is to improve symptoms, delay dis-
ease progression, increase the quality of life, and prolong
survival.” Ovarian function suppression is achieved by
suppressing the secretion of follicle-stimulating hormone
(FSH) and luteinizing hormone by the pituitary and in-
hibiting the production of estrogen. Boccardo et al. found
that, for patients with metastatic breast cancer who were
positive for the estrogen receptor (ER), luteinizing hormone
releasing hormone (LHRH) agonists (e.g., goserelin) in
combination with tamoxifen (TAM) could achieve similar
outcomes to those following surgical oophorectomy or
ovarian irradiation, and the objective response (OR) rate was
between 45% and 46%.° In addition, the suppression of
ovarian function was reversible, and thus, patients were
more likely to undergo this treatment. Related research in
Chinese women is limited. In the present study, advanced
breast cancer in premenopausal Chinese women positive for
the hormone receptor were recruited and retrospectively
analyzed to explore the therapeutic efficacy of goserelin in
combination with endocrine therapy.

Materials and Methods
Patients

The study was performed in accordance with the De-
claration of Helsinki and was approved by the ethics com-
mittee of the Sun Yat-sen University Cancer Center. Written
consent was given by the patients for their information to be
stored in the hospital database and used for research. Pre-
menopausal patients with advanced breast cancer who de-
veloped locoregional recurrence or distant metastasis were
recruited from the Sun Yat-sen University Cancer Center
from April 2002 to March 2009.

Inclusion criteria were as follows: (1) women who had uni-
lateral breast cancer, received (modified) radical mastectomy,
had a complete postoperative medical record, and underwent
at least 4 courses of adjuvant chemotherapy; (2) pathological
examination demonstrated locoregional recurrence, or more
than 2 imaging examinations revealed distant metastasis; (3)
patients were positive for ER and/or progesterone receptor; (4)
detection levels of estradiol (E2), FSH, and luteinizing hor-
mone (LH) confirmed that these patients were premenopausal;
and (5) patients received regular goserelin treatment for >6
months. Exclusion criteria involved (1) breast cancer patients
receiving initial treatment who developed distant metastasis;
(2) goserelin was administered before disease progression; (3)
patients had second primary cancer; and (4) patients had in-
complete medical information. A total of 40 patients were en-
rolled as the treatment group (patients receiving goserelin and
endocrine therapy). For this frequency-matched case—control
study, another 40 premenopausal patients, who developed lo-
coregional recurrence or distance metastasis, received endo-
crine therapy alone and were matched in age, gender, receptor
status, and stage (as determined by 2002 6th edition of UICC/
AJCC staging system) were selected for the control group.
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Treatment

Fifty-one patients received surgical excision of the loco-
regional recurrence lesion, including 30 patients with isolated
locoregional recurrence, and 21 patients with locoregional
recurrence plus distant metastasis. The other 29 patients with
distant metastasis did not receive surgery. All patients
(n=80) received 4-8 courses of palliative chemotherapy, the
chemotherapy regimen included mainly with capecitabine,
taxol, and anthracycline. None of the Her-2-positive patients
were treated with trastuzumab. Thirty patients with isolated
locoregional recurrence without distant metastasis, received
palliative radiotherapy to the ipsilateral chest wall and supra-
clavicular region, the total radiation dose was 50-60 Gy with
2 Gy delivered over 25-30 times. Patients with bone metas-
tasis received palliative radiotherapy at metastatic sites with
a total dose of 3040 Gy.

Following chemotherapy and radiotherapy, all patients
received endocrine therapy. In the treatment group, patients
received a subcutaneous abdominal injection of goserelin
(3.6 mg, once per 28-30 days) and TAM. The hormone level
was measured monthly. When the hormone level was stable
and menopause was clinically demonstrated, all patients
were administered aromatase inhibitors (Al), the treatment
has been recommended by the National Comprehensive
Cancer Network (NCCN) breast cancer guidelines, and
hormone levels were measured once every 3—-6 months. In
the control group, 40 patients were treated with TAM.

Follow-up

All patients received clinic visits or telephone follow-up,
with the endpoints defined as disease progression (newly
developed recurrence or metastatic at 3 months after treat-
ment for initial recurrence or metastasis) and overall survival
(OS). Follow-up was performed once every 1-3 months, and
the response to goserelin treatment, disease progression,
survival time, and current survival status were recorded. The
progression-free survival (PFS) and OS were calculated since
the initial diagnosis of recurrence or metastasis.

Assessment of therapeutic responses

For all patients, response status was defined as previously
described for complete response (CR), partial response (PR),
stable disease (SD), progressive disease (PD), OR=CR+PR,
and clinical benefit (CB)=CR+PR+SD for >6 months.”?
Duration of CB was calculated as the duration of the re-
spective treatment in patients who achieved CB.

Statistical analysis

Statistical analysis was performed using SPSS version
16.0. Univariable survival analysis was done using the
Kaplan-Meier method and comparisons of difference were
performed with the log-rank test. A value of p<0.05 was
considered statistically significant. The remaining compari-
sons were done using the chi square test.

Results

Patients and tumor characteristics

General demographic features and disease recurrence
patterns of all patients are summarized in Table 1. The
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TaBLE 1. THE CLINICAL CHARACTERISTIC OF 80 PATIENTS
WITH PROGRESSIVE DISEASE

Treatment  Control
Characteristic group (n) group (n) p
Age (y)
<40 20 20 -
>40 20 20
Pathology type
Invasive ductal carcinoma 39 37 0.304
Mucinous adenocarcinoma 1 3
ER/PR status
ER(+) and PR(+) 37 35 0.456
ER(+) and/or PR(+) 3 5
Her-2
Positive 10 12 0.617
Negative 30 28
Site of disease progression
Chest wall 6 5 -
Regional lymph nodes 8 9
Chest wall and regional 1 1
lymph nodes
Bone 10 9
Liver 2 1
Lung 3 4
Chest wall and bone 3 4
Regional lymph nodes 6 6
and bone
Chest wall, regional lymph 1 1

nodes, and bone

ER, estrogen receptor; PR, progesterone receptor; Her-2, human
epidermal growth factor receptor 2.

median age was 39 years (range, 27-50 years) in the treat-
ment group and 39 years (range, 27-48 years) in the control
group. In addition, 30 patients were diagnosed with isolated
locoregional recurrence (n=15 per group) and 50 with dis-
tant metastasis with and without locoregional recurrence
(n=25 per group).

Therapeutic efficacy

The median period of follow-up was 38.9 months (range,
6.7-105.4 months) among all patients. In the treatment
group, the response status at 6 months of the 40 patients, 9
patients (22.5%) achieved CR, 13 patients (32.5%) experi-
enced a PR, for an OR rate of 55.0%. An additional 13 pa-
tients (32.5%) experienced SD 6 months or longer, giving an
overall clinical benefit rate of (87.5%) (Table 2). Twenty-six
patients (65.0%) developed disease progression in the follow-

TABLE 2. RESPONSE STATUS AT 6 MONTHS ON TREATMENT
GrouP AND CONTROL GROUP

Parameter Treatment group (%)  Control group (%)
CR 9(22.5) 5(12.5)
PR 13(32.5) 11(27.5)
SD 13(32.5) 12(30.0)
CB(CR+PR+SD) 35(87.5) 28(70.0)
PD 5(12.5) 12(30.0)

CR, complete response; PR, partial response, SD, stable disease;
CB, clinical benefit; PD, progressive disease.
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up time, and the 1-year, 2-year, and 3-year PFS rates were
87.5%, 66.2%, and 49.7%, respectively. The median PFS was
27.9 months. In the control group, the response status at 6
months of the 40 patients, 5 patients (12.5%) achieved CR, 11
patients (27.5%) experienced a PR, for an OR rate of 40.0%.
An additional 12 patients (30.0%) experienced SD 6 months
or longer, giving an overall CB rate of (70.0%) (Table 2).
Twenty-six patients (65.0%) showed disease progression in
the follow-up time, and the 1-year, 2-year, and 3-year PFS
rates were 59.2%, 38.8%, and 35.3%, respectively (p=0.076),
and the median PFS was 16.9 months (Fig. 1).

In the treatment group, 18 patients died, and the 1-year,
2-year, and 3-year OS was 100%, 87.2%, and 76.6%, respec-
tively. The median survival time was 64.0 months. In the
control group, 24 patients died, and the 1-year, 2-year, and
3-year OS were 90.0%, 74.2%, and 55.8%, respectively
(p=0.048). The median survival time was 36.0 months (Fig. 2).

Correlation between age and prognosis

For patients aged <40 years, PFS in the treatment group
was statistically significantly longer than that in the control
group (median PFS, 45.5 vs. 16.7 months, p=0.036) (Fig. 3).
OS was also statistically significantly increased (median
survival time was not achieved in the treatment group and
median survival time was 36.0 months in the control group,
p=0.014) (Fig. 4). For patients aged >40, there were no sig-
nificant differences in PFS and OS in the treatment group
versus control group, but PFS and OS in the treatment group
were longer compared to those in the control group (median
PFS: 27.1 vs. 17.9 months, p =0.635; median OS: 61.9 vs. 55.0
months, p=0.702) (Table 3).

Efficacy of further goserelin treatment

In the treatment group, of the 26 patients with disease re-
currence, 5 patients with locoregional recurrence developed
distant metastasis (1 patient received continuous goserelin
treatment) and 21 patients again developed distant meta-
stasis (6 patients received continuous goserelin treatment).
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FIG. 1. Impact of goserelin (n=40 with the treatment group

and 1 =40 with the control group) on progression-free survival.
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FIG. 2. Impact of goserelin (1 =40 with the treatment group

and n=40 with the control group) on overall survival.

For patients continuously receiving goserelin treatment after
disease progression, there was no significant difference in OS
between groups, but patients potentially benefited from
continuous therapy (p=0.070) and the median survival time
was also prolonged (28.2 vs. 7.0 months).

Post-treatment menstrual cycle

In the treatment group, goserelin was administered for 6-86
months and the median duration was 31 months. At the end
of follow-up, there were 20 patients still receiving goserelin
treatment. The majority of patients (n=37, 92.5%) achieved
menopause at 1-2 months after goserelin treatment, and 2
patients developed menopause at 3-4 months after goserelin
treatment. The major adverse effects included fever (1=25,
62.5%), bone and joint discomfort (n=27, 67.5%), anxiety and
irritability (n=9, 22.5%), and insomnia (n=2, 5.0%).
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FIG. 3. Impact of goserelin (1 =20 with the treatment group

and n=20 with the control group) on progression-free sur-
vival with age <40 years.
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FIG. 4. Impact of goserelin (1 =20 with the treatment group

and =20 with the control group) on overall survival with
age <40 years.

During the follow-up period, 20 patients in the treatment
group discontinued treatment due to disease progression or
completion of the treatment course. Sixteen of these 20 pa-
tients recovered their menstrual cycle (80.0%) and the re-
maining 4 developed amenorrhea (20.0%). Among patients
aged <40 years in the control group (n=20), 15 patients
(75.0%) recovered their menstrual cycle and 5 developed
amenorrhea (25.0%). In the control group, among the patients
aged >40 years (1=20), 3 (15.0%) recovered their menstrual
cycle and 17 patients developed amenorrhea (85.0%).

Discussion

Within the limitations of the present study, not being a
randomized study and with small number of subjects, go-
serelin in combination with endocrine therapy appears to be
an effective therapy for premenopausal Chinese women with
hormone receptor-positive advanced breast cancer.

For premenopausal patients with hormone receptor-
positive advanced breast cancer, the estradiol level may in-
crease significantly when endocrine therapy is performed
alone, but the hormone level may be maintained at the
menopausal level when endocrine therapy is given in com-
bination with ovarian function suppression.” Thus, theo-
retically, we can postulate that endocrine therapy and
pharmacological castration of the ovary may exert a syner-
gistic effect. Klijn et al. proposed that, for premenopausal
patients with advanced breast cancer and positive ER status,
the clinical response rate was as high as 33% following
LHRH agonists, but that rate could be increased to 42% after
LHRH agonists and TAM treatment.'® Meta-analysis showed
that, for premenopausal patients with advanced breast can-
cer, the overall effective rate (39% vs. 30%), median PFS (8.7
vs. 5.4 months), and median OS (2.9 vs. 2.5 years) after
treatment with goserelin and TAM were superior to those
treated with goserelin alone.!’ In the present study, systemic
chemotherapy comprising goserelin in combination with
endocrine therapy was found to increase PFS (borderline
significant, p=0.076) and OS (p=0.048).
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TABLE 3. IMPACT OF AGE ON THE EFFECT OF GOSERELIN
PES oS
1-year 2-year 3-year p 1-year 2-year 3-year P
Characteristic n (%) (%) (%) (%) (%) (%)
<40 years
Treatment group 20 90.0 79.9 56.9 0.036 100 94.7 89.5 0.014
Control group 20 63.5 39.3 32.8 90.0 69.1 51.8
240 years
Treatment group 20 85.0 53.3 42.7 0.635 100 85.0 68.7 0.702
Control group 20 55.0 38.5 38.5 90.0 74.1 60.6

PES, progression-free survival; OS, overall survival.

Young age is an important factor in the progression of
breast cancer.'>'? Based on the hormone-dependent charac-
teristics of breast cancer, the optimum method to block
hormone secretion is to promote an artificial menopausal
status in patients. For patients younger than 40 years, ovar-
ian function is still active after chemotherapy in 50% patients,
which may lead to cancer growth in the presence of estrogen
stimulation resulting in recurrence or distant metastasis,
80% developed menopause after chemotherapy for patients
ages >40 years.'*'® Therefore, inhibition of ovarian func-
tion may have limited benefit for ages >40 years. Two large
randomized studies have confirmed that patients aged <40
years could benefit from ovarian function suppression to
reduce the incidence of disease recurrence when compared
with those aged >40 years.'®'” To date, the studies investi-
gating the role of age in the therapeutic efficacy of ovarian
function suppression in premenopausal patients with ad-
vanced breast cancer are limited.

Our findings suggest that, in premenopausal patients with
breast cancer, age is still an important factor affecting the
therapeutic efficacy of ovarian function suppression. NCCN
guidelines for breast cancer have proposed that ovarian
function suppression in combination with endocrine therapy
is recommended for patients with advanced breast cancer
and positive hormone receptor status, but the optimum age
of these patients was not addressed. On the basis of our
findings, the optimum age for premenopausal patients with
advanced breast cancer and positive hormone receptor status
may be under 40 years of age, but randomized, controlled
studies are required to confirm our findings.

LHRH agonists can change patients to a menopausal
status, allowing for the application of Al. The median time
to achieve benefit (12.1 vs. 8.3 months, p=0.0506) and me-
dian survival time (18.9 vs. 14.3 months, p=0.0001) fol-
lowing treatment with goserelin and anastrozole were
superior to those following treatment with goserelin and
TAM." Yao et al. found that the CB rate was 68.8% fol-
lowing treatment with goserelin and anastrozole." Carlson
et al. also showed that the CB rate was as high as 71.9% after
treatment with goserelin and anastrozole.”’ These findings
are consistent with our results, which may be attributed to
the fact that anastrozole further decreases estrogen levels
and reverses the reduction of FSH following treatment with
goserelin + TAM.?!

In the present study, the main side effects were accept-
able. Severe side effects were not observed. This indicates
that goserelin, in combination with Al, is safe. Our results

also showed that, for patients developing disease progres-
sion following goserelin in combination with endocrine
therapy, continuous treatment with goserelin can poten-
tially benefit patients although there was no significant
difference in the OS. Few studies have reported continuous
treatment following treatment failure with goserelin and
Al Forward et al. proposed that the CB rate of goserelin+
anastrozole treatment was as high as 65% after patients
failed to respond to goserelin+ TAM treatment, and the
median time to response was 17 months, but the benefit was
less than that found with initial treatment.”’ The above
findings together with our results indicate that patients may
benefit from continuous inhibition of ovarian function after
disease progression.

In summary, we show that the hormone combination of
goserelin and endocrine therapy is effective in premeno-
pausal Chinese women with hormone receptor-positive ad-
vanced breast cancer in patients <40 years, we recommend
continued use of goserelin for patients with disease pro-
gression. Further study and expanded use of this combina-
tion in current practice are warranted.
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