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Abstract. To prevent premature ovarian failure (POF), 
high-risk, premenopausal women with early breast cancer 
were given a luteinizing-hormone releasing hormone 
(LH-RH) analogue during adjuvant chemotherapy. After an 
adriamycin-based regimen, patients received radiation therapy 
concomitant with cyclophosphamide, methotrexate and 5-fluo-
rouracil. An aromatase inhibitor was given to patients positive 
for the estrogen receptor (ER+). The median age was 43 years 
(range, 26-45). Among 200 consecutive patients, 46% had 
no axillary node, and 54% had a mean of 5.4 positive nodes 
(range, 1-25); 56% were ER+, 44% were estrogen receptor 
negative (ER-), 13% were triple negative, and 20 had tumors 
positive for the oncogene, c-erb-B2 (identified with fluorescent 
in situ hybridization). After a median follow-up of 105 months 
(range, 65-180), no patient under 40 years old exhibited POF, 
while 44% of patients over 40 years old exhibited POF. Eight 
pregnancies were recorded: 7 at term and 1 voluntary inter-
ruption. The 10-year disease-free survival and overall survival 
rates were 85 and 91%, respectively. These data showed that, in 
premenopausal patients with early breast cancer, the addition 
of an LH-RH analogue to adjuvant chemotherapy was well 
tolerated, prevented POF, and was associated with excellent 
disease-free survival and overall survival rates.

Introduction

Breast cancer in young women is associated with a poor prog-
nosis; in the absence of adjuvant treatment, approximately half 
of the patients will die of metastatic disease. Ovarian ablation 
was the first described form of endocrine therapy for treating 
advanced breast cancer (1). Previous trials have also suggested 

that ovarian ablation with surgery or radiation therapy 
could reduce the risk of recurrence in young premenopausal 
women (2). However, in recent years, adjuvant chemotherapy 
has become the standard treatment for young premenopausal 
patients with breast cancer that have a high risk of systemic 
disease (3).

One important aspect of chemotherapy is the toxicity, 
which can induce premature ovarian failure (POF). POF was 
reported in 68% of women after cyclophosphamide, metho-
trexate, and 5-fluorouracil (CMF) regimens, and a POF higher 
rate was observed in women treated with anthracycline-based 
regimens (4). This may be a serious problem for young women 
in reproductive ages. Preserving fertility during adjuvant 
chemotherapy has been an ongoing endeavor, since 1987 (data 
on file), when a nulliparous, just married, 33-year-old woman, 
with high risk of breast cancer underwent anthracycline-based 
adjuvant chemotherapy. She was treated with buserelin, a 
luteinizing-hormone releasing hormone (LH-RH) agonist, 
once daily in a nasal spray, during 6 months of chemotherapy. 
After chemotherapy and radiation therapy, she completed two 
full term pregnancies.

In the following years, we conducted a clinical trial in 
premenopausal patients with early breast cancer, where 
another LH-RH  agonist, goserelin was given subcutaneously 
(3.6 mg) every 28 days for 1 year, in addition to adjuvant 
chemotherapy. In the early course of that study, we found that 
the treatment was well tolerated and it protected long-term 
ovarian function (5). In the second part of the study, addi-
tional patients were recruited to receive 11.25 mg goserelin 
every 84 days for 2 years. After a median follow-up of 48 
months, patients that had received goserelin for 2 years 
showed a lower rate of POF compared to controls, which 
was the main objective of the study. Those patients also had 
a statistically significant (P<0.005) improvement in disease-
free survival (DFS) compared to patients treated for 1 year (6). 
Furthermore, we found that the majority of local-regional 
and systemic recurrences occurred during the second year 
of the study in patients with estrogen-receptor-positive (ER+) 
tumors. Therefore, we amended the protocol: the LH-RH 
analogue therapy was continued for two more years, and an 
aromatase inhibitor was added to the regimen for patients with 
ER+ tumors. With this background, and according to the latest 
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data from the literature (7), the last 100 patients that entered 
the study received anthracycline-taxane-based chemotherapy, 
concomitant with goserelin therapy, continued for 5 years. 
Here, we report the long-term clinical outcome of all 200 
patients treated with ovarian protection during chemotherapy, 
focusing on the outcome of patients treated with goserelin for 
5 years or less.

Materials and methods

Patients. Eligibility in the trial required documented premeno-
pausal status with follicle stimulating hormone (FSH) levels 
<10 mU/ml, 17-β estradiol levels between 20 and 693 pg/ml, 
and progesterone levels between 0.15 and 28 ng/ml. Inclusion 
criteria comprised histologically proven breast cancer confined 
to the breast and ipsilateral axilla (tumor-node-metastasis 
classifications: T2-T3, N0-N3 and M0), unilateral or bilat-
eral, with positive or negative expression of the estrogen 
and progesterone receptors (ER+ and PGR+ or ER- and 
PGR-, respectively). Receptor expression was determined by 
immunohistochemical testing of tumor biopsies; results were 
considered positive when expression was detected in >10% of 
tumor cells. All included women had undergone a modified 
radical mastectomy or breast-conserving surgery plus full 
axillary node dissection, followed by radiation therapy. All 
patients had Eastern Co-operative Oncology Group scores of 
0 to 1 for performance status. Macroscopic metastatic spread 
of the disease was excluded according to the usual criteria. 
The following laboratory parameters were required: granulo-
cyte count ≥2,000/µl, platelet count ≥100,000/µl, hematocrit 
≥30%, total bilirubin and alanine aminotransferase (AST) 
levels ≤1.5 times the upper limit of normal, serum creatinine 
concentration ≤1.8 mg/dl, and left ventricular ejection fraction 
≥50%. Patients were excluded when they had histologically-
documented metastases or malignancies other than curatively 
treated skin or cervical cancer. All patients provided written 
informed consent. Patients underwent clinical follow-up 
examinations every 6 months. The study was performed 
according to the Declaration of Helsinki, after obtaining local 
Ethics Committee approval. 

Treatment plan. The treatment of the first 100 patients was 
previously described (5,6). At the start of the study, 3 weeks 
after surgery, and 1 week before starting chemotherapy, the 
second group of 100 patients received 11.4  mg goserelin 
every 84 days for 5 years. Chemotherapy consisted of 4 
courses of anthracycline-taxane therapy (epirubicin, 75 mg/
m2 and docetaxel, 75 mg/m2), followed by 6 courses of CMF 
(600 mg/m2 cyclophosphamide, 600 mg/m2 5-fluorouracil, and 
40 mg/m2 methotrexate). Both regimens were repeated every 3 
weeks, while the latter regimen was administered concomitant 
with radiation therapy.

Eleven patients with >10 positive axillary nodes and a 
median age of 37 years, were treated with high-dose chemo-
therapy and autologous, peripheral blood progenitor cell 
(PBPC) transplantations (6). For this protocol, 4 weeks after 
the fourth course of anthracycline-based chemotherapy, one 
course of high-dose chemotherapy (carboplatin, etopside and 
melphalan) was delivered together with previously collected 
progenitor cells. One to 2 months after PBPC transplantation, 

patients received 6 courses of CMF chemotherapy, adminis-
tered every 21 days concomitant with radiation therapy.

Twenty patients with tumors positive for the oncogene, 
c-erb-B2, received trastuzumab. Following completion of 
chemotherapy, all patients with ER+ tumors received the 
aromatase inhibitor, exemestane (10 mg daily), for 5 years. 
After aromatase inhibitor treatment, 28 high-risk patients with 
ER+ tumors received 20 mg tamoxifen for 5 more years (7).

During the study, all patients received supplements of 
vitamin D, calcium and bisphosphonates. Radiation therapy 
was delivered to all patients (74% treated with segmental 
mastectomies and 26% treated with modified radical mastec-
tomy) concomitant with CMF, after the anthracycline-based 
chemotherapy.

Statistical analysis. The date of relapse was defined as the 
day that recurrent disease was diagnosed. DFS was defined 
as the time from the first LH-RH dose to the diagnosis of any 
relapse, the appearance of a second primary cancer, or death, 
whichever occurred first. DFS and overall survival (OS) were 
estimated with the Kaplan-Meier, product-limit method (8). 
Survival curves of sub-groups of patients were compared with 
the log-rank test. Adverse events were monitored based on 
standard World Health Organization criteria (9).

Data analyses were performed in March 2014. All patients 
were evaluated according to the intention-to-treat principle.

Results

Patient characteristics. The present study included 200 
patients that had been diagnosed with adenocarcinoma of the 
breast, stage PT2-3a, N-/+, M0 and had undergone a modified 
radical mastectomy or breast conserving surgery plus a full 
axillary node dissection. The first cohort of patients entered the 
study between September 1993 and August 2002; the second 
cohort entered between September 2002 and June 2007. The 
baseline demographics and tumor characteristics of the first 
and second cohorts are shown in Table I. All patients were 
fully evaluated for POF. All patients had a good performance 
status, and the median age was 43 years. All women were 
premenopausal at the time of breast cancer diagnosis; they had 
normal levels of gonadotropins, estradiol and progesterone. 
The first cohort comprised 42% of patients with N0; in the 
second part of the trial, the proportion with negative axillary 
nodes increased to 50%. This increase was probably due to the 
lack of age-specific screening procedures and to recent refine-
ments in diagnostic procedures. However, although this was 
not a randomized study, no statistically significant difference 
was observed between the two cohorts of patients in hormone 
receptor status (P<0.001), in tumor histology (P<0.001) or in 
clinical stage (P<0.001) at diagnosis. The first and second 
cohorts included 11 and 10 patients, respectively, with more 
than ten positive axillary nodes. Treatment compliance was 
excellent; all patients received the assigned treatments of the 
LH-RH analogue, chemotherapy, radiotherapy and hormonal 
therapy.

Fertility, time to progression and survival. After a median 
follow-up of 105 months (range, 65-180), all patients had 
completed chemotherapy and LH-RH analogue treatment. 
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When treatment was discontinued, a total of 132 women (66%) 
resumed normal menses, with appropriate levels of FSH, LH, 
17-β estradiol and progesterone. Moreover, all women under 
40 years old resumed normal menses, including 10 women 
treated with high-dose chemotherapy and PBPC transplanta-
tion. One of the patients treated with high-dose chemotherapy 
and PBPC transplantation became pregnant and elected to 
terminate the pregnancy. Five years after chemotherapy and 
radiotherapy, 6 patients had 7 babies.

Six patients experienced local disease recurrence after 
a median of 40 months (range, 26-111). Recurrences were 
treated with additional loco-regional and systemic therapies, 
as necessary. All patients are currently disease-free, after a 
median of 90 months. Three women experienced contra-lateral 
breast cancer, with ER- and PR- tumors. They were salvaged 
with radical mastectomy, and all three patients have remained 
disease-free to date. Another 25 patients (12.5%) experienced 
systemic recurrences: 10 died within the first 5 years, and 
the other 15 patients lived for a median of 98 months (range, 
74-170 months). At 5 years, 89.5% of patients were free from 
breast cancer recurrence at a distant site. For patients with 

recurrences, the median survival times were 50 months for 
those with ER+ and 59 months for those with ER- tumors. The 
actuarial median time to progression and overall survival rates 
of all 200 patients (Fig. 1) have not been reached yet, as 64% 
of patients were disease free and 73% were alive when the 
analysis of the data was performed. The projected DFS and OS 
rates at 10 years were 86 and 91%, respectively. Patients with 
ER+ tumors showed a statistically significant improvement in 
the 15-year DFS rate compared to patients with ER- tumors 
(Fig. 2). However, these groups showed no statistically signifi-
cant difference in their 15-year OS rate (Fig. 3). Patients with 
positive and negative node tumors showed no statistically 

Table I. Patient and tumor characteristics.

Characteristics	 N	 N

Patients groups	 1-100	 101-200
Age (years)
  Median	 43	 43
  Range	 27-50	 26-45
Hormone receptors status
  ER+	 52	 56
  ER-	 48	 44
Tumor histology
  Ductal infiltrating	 76	 85
  Lobular infiltrating	 13	 10
  Other	 11	 5
Grading
  G1-G2	 44	 51
  G3	 56	 49
Clinical stage
  II A	 48	 51
  II B	 16	 13
  III A	 11	 8
  III B	 16	 18
  III C	 9	 10
Nodes
  0	 42	 50
  1-3	 40	 32
  4-9	 7	 8
  >10	 11	 10
Type of primary surgery
  Mastectomy	 32	 29
  Quadrantectomy	 68	 71

Figure 1. Survival rates. Disease-free survival (DFS - -): events 31 (15.5%); 
censored 169 (84.5%); 15-year DFS rate, 63.9%. Overall survival (OS -----): 
Events 17 (8.5%); censored 183 (91.5%); 15-year OS rate, 73.1%. Median 
follow-up time, 105 months.

Figure 2. Disease-free survival (DFS -----) of patients with estrogen receptor 
positive tumors (ER+). DFS (- -) of patients with estrogen receptor negative 
(ER-) tumors; P<0.05 (Log-rank test).

Figure 3. Overall survival (OS -----) of patients with estrogen receptor posi-
tive tumors (ER+). OS (- -) of patients with estrogen receptor negative (ER-) 
tumors; P>0.05 (Log-rank test).
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significant difference in DFS and OS; however, patients with 
>5 positive axillary nodes had higher DFS (P<0.005) and 
OS (P<0.005) rates than patients with <5 involved nodes. 
Although there was no statistically significant difference in 
baseline characteristics, patients treated with the analogue for 
5 years showed highly significant improvements in both DFS 
(P<0.0001) and OS (P<0.001) compared to patients treated for 
<5 years (Figs. 4 and 5).

Toxicity. Adverse events reported during the chemotherapeutic 
treatment are shown in Table II.

Goserelin. Fifty-six patients that received goserelin (56%) 
complained of hot flushes.

CMF chemotherapy. No unexpected toxicity occurred during 
the administration of CMF chemotherapy, and all 200 patients 
completed the scheduled treatment. Hematological toxicity 
grade 2 occurred in 23% of patients. Grade 2 diarrhea occurred 
in 10% of patients, and 31% of patients reported nausea and 
vomiting. There were no treatment-related deaths.

Anthracycline-taxane based chemotherapy. Grades 3-4 hema-
tological toxicity occurred in 30% of patients treated with 
anthracycline-taxane based chemotherapy. Gastrointestinal 
toxicity symptoms were observed in 5% (diarrhea) and 3% 
(mucositis) of patients. Severe nausea and vomiting occurred 
in 13% of patients. Infection was reported in 3% of patients. 
Grade 3 alopecia was observed in all patients. No significant 

Table II. Grade 3 and 4 toxicity.

	 Type of therapy
	 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
	LH -RH analogue	A nthracycline-taxanes	 CMF + XRT	H D-CT
	 (200 patients)	 (200 patients)	 (200 patients)	 (68 patients)
	 No. (%)	 No. (%)	 No. (%)	 No. (%)

Haematologic
  leukopenia	 0		  64	 (32%)	 6	 (3%)	 68	(100%)
  thrombocytopenia	 0		  18	 (9%)	 0		  68	(100%)
  anemia	 0		  18	 (9%)	 0		  4	 (6%)
Gastrointestinal
  nausea-vomiting	 0		    38	 (19%)	 26	(13%)	 18	 (26%)
  diarrhea	 0		  12	 (6%)	 6	 (3%)	 9	 (13%)
  mucositis	 0		  10	 (5%)	 16	 (8%)	 0
Infection	 0		    4	 (2%)	 0		  3	 (4%)
Neurotoxicity grade 2	 0		    20	 (10%)	 0		  0
Alopecia	 0		    200	(100%)	 0		  68	(100%)
Osteopenia	   40	(20%)
Hot flushes	 180	(90%)	 0		  0		  0

CMF, cyclophosphamide, methotrexate, 5-fluorouracil. XRT, radiation therapy; HD-CT, dose-dense chemotherapy.

Figure 4. Ten-year disease-free survival rates. Patients were treated with the 
LH-RH analogue (goserelin) for 5 years (-----) or <5 years (- -); P<0.0001. Figure 5. Ten-year overall survival rates. Patients were treated with the 

LH-RH analogue (goserelin) for 5 years (-----) or <5 years (- - -); P<0.001.
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cardiac dysfunction was observed in any patient, and there 
were no treatment-related deaths.

High-dose chemotherapy. Nausea and vomiting and other 
gastrointestinal toxicity occurred in 30% of patients, but they 
only reached grades 2-3 severities, due to the appropriate 
use of antiemetic medications. Grade 4 neutropenia and 
thrombocytopenia were observed in all patients. An absolute 
neutrophil count of <5x103/ml was observed for a median of 
4.5 days (range, 3-5 days), and a platelet count of <20x103/ml 
occurred for a median of 1 day (range, 0-3 days). Six patients 
required a platelet transfusion (median of 2 units). Anemia, 
which occurred infrequently, due to the use of erythropoietin, 
occurred in 20% of patients. Six patients had fevers >38˚C for 
a median of 3 days (range, 0-6). Grade 2 mucositis occurred in 
6 patients, and grade 3 diarrhea occurred in 4 patients (20%). 
One patient had a documented infection, where the blood 
culture was positive for staphylococcus epidermidis. Three 
patients reported bone pain for a median 2-day duration. There 
were no treatment-related deaths.

Discussion

Due to the high risk of recurrence in premenopausal breast 
cancer, we attempted to achieve the best results by combining 
all available treatment modalities, including surgery, hormonal 
therapy, chemotherapy and radiation therapy, as appropriate. 
After the surgical procedure, one week before starting adjuvant 
chemotherapy, an LH-RH analogue was administered to the 
second cohort of 100 patients. This therapy was continued for 
5 years for a dual purpose: first, to protect the ovaries from the 
damage of chemotherapy, and second, to reduce the amount 
of circulating estrogen, a fundamental element for breast 
cancer cell survival (10). In fact, it has been shown that the 
hormonal surge associated with resumption or persistence of 
menses, after chemotherapy is a negative prognostic factor for 
DFS in premenopausal patients with early breast cancer (11).        
Radiation therapy was administered after chemotherapy, 
concurrent with the CMF regimen, to guarantee complete 
sterilization of the axilla and supraclavicular region (12,13).

The use of chemotherapy in the adjuvant treatment of 
premenopausal breast cancer presents a trade-off between 
the benefit of reducing the odds of recurrence and the risk 
of damaging ovarian function and subsequent POF. Women 
have a fixed number of oocytes, which decreases with age (14). 
Hence, the severity of ovarian damage induced by chemo-
therapy depends on the age of the patient, the type of drug 
used, and the duration of exposure. Alkylating agents run 
the highest risk of ovarian damage, due to their highly reac-
tive molecules. Agents that present intermediate risk include 
antibiotics, taxanes, anthracyclines and platinum derivates. 
Agents that are considered low risk include bleomycin, vinka 
alkaloids, and antimetabolites, such as 5-fluorouracil and 
methotrexate.

In recent years, progress in premenopausal breast cancer 
treatment has enabled some improvement in clinical outcome. 
In fact, in 1997, a randomized trial that enrolled 852 high-risk 
patients treated with combined CMF, chemotherapy, and radia-
tion therapy, showed a 10-year OS rate of 54% (15). In 2013, 
another trial with 3,312 patients that did not carry BRCA1, 

were treated with anthracycline-taxane-based chemotherapy 
and showed a 10-year OS rate of 82.2% (16).

We used anthracycline-based adjuvant chemotherapy, 
because it has been shown to be more effective than CMF, and it 
offered the best results in premenopausal patients when admin-
istered in the sequence of adriamycin-CMF-goserelin (17). 
Additionally, the Early Breast Cancer Trialists' Collaborative 
Group has shown that 6 months of anthracycline-based poly-
chemotherapy (e.g., with fluorouracil, cyclophosphamide and 
either doxorubicin or epirubicin) reduced the annual breast 
cancer-related death rate by ~38% in women younger than 
50 years of age. Those results were largely independent of 
tamoxifen use, estrogen receptor status, nodal status, or other 
tumor characteristics. Furthermore, for ER+ disease only, 5 
years of adjuvant tamoxifen reduced the annual breast cancer-
related death rate by 31% (7).

Several studies have addressed the role of LH-RH 
analogues during adjuvant chemotherapy. Adjuvant chemo-
therapy with CMF was compared directly with goserelin in 
the treatment of premenopausal, node-negative breast cancer. 
Patients with ER- tumors achieved higher DFS rates when they 
received CMF than when they received goserelin alone (84 vs. 
73%). In contrast, in patients with ER+ disease, chemotherapy 
alone and goserelin alone produced similar results  (18). 
Complete hormonal blockade with an LH-RH analogue and 
tamoxifen for three years was compared to the fluorouracil, 
epirubicin, and cyclophosphamide regimen in a group of 333 
patients with intermediate risk breast cancer. That randomized 
study found no statistically significant difference in either 
DFS or OS between the two groups of patients (19). In another 
study, goserelin alone did not significantly reduce recurrence 
or death after recurrence in patients with hormone-receptor-
positive cancers; however, the addition of LH-RH agonists 
to tamoxifen, chemotherapy, or both reduced recurrence by 
12.7% and death after recurrence by 15.1%. In that group of 
patients, the addition of LH-RH agonists showed similar effi-
cacy to chemotherapy alone. However, the duration of LH-RH 
analogue administration was not assessed. Moreover, no trial 
had assessed an LH-RH agonist vs. chemotherapy. However, 
LH-RH agonists were shown to be ineffective in hormone-
receptor-negative tumors (20).

Previous studies have reported conflicting results regarding 
the utility of LH-RH analogues for avoiding POF. A recently 
published study found that it was uncertain whether LH-RH 
agonists were useful for preserving fertility in young patients 
with breast cancer (21). A recent meta-analysis calculated a 
pooled risk estimate and found a highly significant reduction 
in the risk of POF (OR, 0.43; 95% CI, 0.22-0.84; p=0.013) in 
patients that received LH-RH analogues (22).

More recently, attention has focused on the potential 
effects of LH-RH analogues on survival of premenopausal 
patients with breast cancer. Two recent studies have shed light 
on the utility of LH-RH analogues in treating premenopausal 
patients with breast cancers that were ER+ (23) and ER- (24). In 
the first study (2003-2011), 4,690 premenopausal women with 
hormone-receptor-positive early breast cancer were random-
ized to receive either exemestane plus ovarian suppression or 
tamoxifen plus ovarian suppression. After a median follow-up 
of 68 months, patients that received exemestane plus ovarian 
suppression showed significant reductions in recurrence 
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compared to patients that received tamoxifen plus ovarian 
suppression. Moreover, the 5-year DFS rates were 91.1 and 
87.3%, respectively (P<0.001), and OS rates were 95.9 and 
96.9%, respectively (P=0.37). However, it should be noted 
that 57.8% of patients in that study (23) had negative axillary 
nodes. In addition, a large proportion of patients in that study 
(1,996 patients) had low risk of recurrence and did not receive 
chemotherapy.

The second study was the phase III Prevention of Early 
Menopause Study (POEMS)/Southwest Oncology Group 
(SWOG) S0230 (2004 to 2011). That study evaluated the rate 
of POF in premenopausal women, aged 18-49, with stage I to 
IIIA ER- and PR- breast cancers (24). After considering all 
the drop outs, the remaining fully evaluable patients included 
69 randomized to chemotherapy alone and 66 randomized to 
chemotherapy plus goserelin. At 2 years, 21% of patients treated 
with chemotherapy had POF, and only 7.5% of patients treated 
with chemotherapy plus goserelin had POF, which represented 
a 70% reduction. Patients treated with chemotherapy alone had 
4-year DFS and OS rates of 78 and 82%, respectively; patients 
treated with chemotherapy plus goserelin had 4-year DFS and 
OS rates of 89 and 92%, respectively.

Although the patients in the present study were not 
randomized, they reflected a population of patients at mid-
high risk for breast cancer that were recruited sequentially in a 
general community hospital. We analyzed the potential benefit 
of LH-RH analogues in preventing POF with a long follow-up; 
the median was 105 months (range, 65-180). For comparison, 
the two studies described above had median follow-ups of 68 
months (23) and 49.2 months (24). Our 4-year DFS and OS 
rates in patients with ER- tumors were 84 and 96%, respectively. 
Our 5-year DFS and OS rates in patients with ER+ tumors were 
92 and 96 %, respectively. The entire cohort had 10-year DFS 
and OS rates of 85 and 91%, respectively, and 15-year DFS 
and OS rates of 64 and 73%, respectively. Among our cohort 
of 200 patients, 142 patients with N+ and ER+ tumors had 
9-year DFS and OS rates of 91 and 92%, respectively. These 
rates were consistent with a cohort of 507 patients, described 
in 2005, that had 9-year DFS and OS rates of 68 and 76%, 
respectively (25).

In conclusion, the present phase II trial had a much longer 
follow-up than previous studies of this kind. We confirmed 
the results obtained in a previous randomized trial  (23) 
for premenopausal patients with hormone receptor posi-
tive tumors, which showed that the addition of an LH-RH 
analogue to adjuvant chemotherapy, followed by examestane, 
provided a new treatment option that reduced the risk of 
recurrence. We also confirmed previous findings that the 
same treatment reduced the risk of breast cancer recurrence 
in premenopausal patients with hormone receptor negative 
tumors (24).
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