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ABSTRACT
Background
Cancer Care Ontario’s Program in Evidence-Based
Care ( pebc) recently created an evidence-based
consensus guideline on the systemic treatment of
early breast cancer. The evidence for the guideline
was compiled using a systematic review to answer
the question “What is the optimal systemic therapy
for patients with early-stage, operable breast cancer,
when patient and disease factors are considered?”
The question was addressed in three parts: cytotoxic
chemotherapy, endocrine treatment, and her2 (human
epidermal growth factor receptor 2)–targeted therapy.

was the basis for the 2014 pebc guideline on systemic
therapy for early breast cancer. The review of the
evidence for systemic endocrine therapy (adjuvant
tamoxifen, aromatase inhibitors, and ovarian ablation and suppression) is presented here; the evidence
for chemotherapy and her2-targeted treatment—and
the final clinical practice recommendations—are
presented separately in this supplement.
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Methods

1. INTRODUCTION

For the systematic review, the literature in the medline
and embase databases was searched for the period January 2008 to May 2014. The Standards and Guidelines
Evidence directory of cancer guidelines and the Web
sites of major oncology guideline organizations were
also searched. The basic search terms were “breast cancer” and “systemic therapy” (chemotherapy, endocrine
therapy, targeted agents, ovarian suppression), and results were limited to randomized controlled trials (rcts),
guidelines, systematic reviews, and meta-analyses.

The outcomes of patients with early breast cancer
have improved with the use of adjuvant systemic
treatments1, which include chemotherapy, endocrine therapy, and targeted agents (trastuzumab) for
eligible subgroups of patients. Several clinical practice guidelines have—based on primary evidence,
consensus, or both—made recommendations for the
selection of adjuvant systemic therapy. Nevertheless, practice remains variable in the Ontario health
care setting2. The Program in Evidence-Based Care
( pebc), together with the Breast Cancer Disease Site
Group of Cancer Care Ontario (cco), is charged
with developing evidence-based practice guidelines
pertaining to breast cancer care. Over many years,
the pebc has created clinical practice guidelines addressing various aspects of adjuvant systemic therapy
for early breast cancer. Recently, the creation of an

Results
Several hundred documents that met the inclusion
criteria were retrieved. Meta-analyses from the Early
Breast Cancer Trialists’ Collaborative Group encompassed many of the rcts found. Several additional
studies that met the inclusion criteria were retained,
as were other guidelines and systematic reviews.

Summary
The results of the systematic review constitute a comprehensive compilation of high-level evidence, which

The complete version of this guideline will be posted on the Cancer
Care Ontario Web site at https://www.cancercare.on.ca/toolbox/
qualityguidelines/diseasesite/breast-ebs/.
Supplemental material available at http://www.currentoncology.com.
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updated comprehensive guideline pertaining to all
aspects of early breast cancer systemic therapy was
identified as a priority. The resulting guideline is
most applicable to the Canadian (and particularly
Ontario) setting, but any high-resource health care
context might find the guideline applicable to their
circumstances. A systematic review of the evidence
helped to inform the guideline recommendations.
Thereafter, expert consensus was used to validate
the compiled recommendations before the final
guideline was created. The recommendations and a
summary of the consensus process are published in
this supplement as well as on the cco Web site3. In
the present article, the evidence base for the adjuvant
endocrine therapy recommendations is outlined. This
document can be used as a standalone reference to
the extensive data on this important area of breast
cancer care. The evidence reviews for chemotherapy
and biologic or targeted therapy (trastuzumab) are
published elsewhere in this supplement.
For the purpose of the present work, early breast
cancer was defined primarily as invasive cancers
staged i –iia (T1N0–1, T2N0). Studies describing
breast cancers as operable or staged i – iiia were
also included (see the Methods section). Although
several of the systemic therapies discussed here can
be considered in the neoadjuvant setting, the review
focused on trials having disease-free (dfs) or overall
survival (os) as endpoints; it thus excluded several
neoadjuvant trials that used only pathologic complete
response as the primary endpoint.

1.1 Hormonal Therapy for Hormone
Receptor–Positive Tumours
The therapeutic manipulation of endogenous estrogen levels and the interaction of estrogen with its receptor is a cornerstone of adjuvant therapy in female
patients with hormone receptor (hr)–positive breast
cancer [meaning estrogen receptor (er)–positive or
progesterone receptor ( pr)–positive, or both]. In premenopausal patients, the ovaries are the main site of
hormone production, and therefore surgical removal,
permanent inactivation by ovarian irradiation, or
temporary ovarian suppression by administration of
luteinizing hormone–releasing hormone (lhrh) agonists (also called gonadotropin–releasing hormone
agonists) have been used in treatment. Tamoxifen is
a selective estrogen receptor modulator that blocks
the effect of estrogen in hr-positive cancers. It has
been found to be effective in both pre- and postmenopausal patients. In postmenopausal women, aromatase inhibitors (ais) prevent the action of aromatase
in the synthesis of estrogen, but are not effective in
inhibiting the high levels of estrogen produced in the
ovaries before menopause.
Considerable evidence has been accrued of a
benefit for ovarian ablation or suppression (oa /s) or
for tamoxifen in patients with hr-positive cancer
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and for ais in postmenopausal patients. There is less
agreement about the value of using oa /s in combination with ais or tamoxifen, or the role of oa /s
after cytotoxic chemotherapy. Although oa /s should
render premenopausal patients similar to postmenopausal patients, the use of ais in women with induced
menopause, while proposed, is not standard practice.
The recent soft (http://clinicaltrials.gov/ct2/show/
NCT00066690) and text (http://clinicaltrials.gov/
ct2/show/NCT00066703) trials4–6 investigated oa /s
combined with ais in premenopausal patients [see the
OA (Surgical or Radiation) and Ovarian Suppression
subsection later in this article].
Accurate assessment of hr status is critical
for the use of adjuvant hormonal therapy in breast
cancer (discussed in the Assessment of HR Status
subsection, later in this article). Determination of
menopausal status is an important factor in deciding on treatment. Some of the issues related to the
determination of menopausal status and appropriate treatment are discussed in the Danish guideline
Menopausal Status and Adjuvant Hormonal Therapy
for Breast Cancer 7.

2. METHODS
One systematic review was conducted for all systemic therapies, and therefore the search strategy and
subsequent general results apply to chemotherapy,
hormonal therapy, and targeted therapy combined.

2.1 Literature Search Strategy
The literature in the medline and embase databases was
searched for the period January 2008 to March 5, 2012;
the search was later updated to May 12, 2014. To be
selected, publications had to include terms related both
to breast cancer and to systemic therapy (chemotherapy;
endocrine therapy, including ovarian suppression; and
targeted agents). The search was limited to randomized
controlled trials (rcts), guidelines, systematic reviews,
and meta-analyses. Although systemic agents were, in
most cases, indexed to terms such as “adjuvant therapy,”
individual chemotherapy agents or regimens were also
included. The full database search strategy is presented
in Supplementary Appendix 1. Guidelines were also
located in the Standards and Guidelines Evidence directory of cancer guidelines and at the Web sites of organizations known to produce oncology-related guidelines
[National Institute for Health and Clinical Excellence
(United Kingdom), Scottish Intercollegiate Guidelines
Network, American Society of Clinical Oncology (asco),
National Comprehensive Cancer Network (United
States), National Health and Medical Research Council
(Australia), New Zealand Guidelines Group]. Evidence
was selected and reviewed by one member (GGF) of the
pebc Early Breast Cancer Systemic Therapy Working
Group; all authors provided input on the included results
once initial screening was complete.
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2.2 Study Selection Criteria—RCTs
Clinical trials were included if they evaluated at least
100 female patients with early-stage breast cancer
randomized to at least 1 systemic agent and if they
used survival (generally os or dfs) as one of the
primary or secondary outcomes. Studies had to describe the patients as having early or operable breast
cancer, or had to allow the population characteristics
to be ascertained from the methods or results. Trials
evaluating patients with stages iib and iiia cancers
were included only if stage iia patients were also
part of the population and if at least half the patients
had stages i–iib cancer. When only tumour size and
nodal status were reported, stage was estimated
according to the AJCC Cancer Staging Manual,
6th edition8,9 to decide whether the study met the
inclusion criteria. Studies with mostly stage iii or
locally advanced tumours were excluded, as were
studies that focused on stage iv (metastatic) breast
cancer, noninvasive cancers (ductal carcinoma in situ
or lobular carcinoma in situ), or treatment of cancer
relapse. Trials primarily evaluating antiemetic drugs,
erythropoiesis-stimulating agents, or autologous hematopoietic stem-cell transplantation were excluded.
Studies of bisphosphonates to prevent metastasis or
cancer recurrence were included; studies evaluating
any bone-targeted agents to treat bone metastasis
were excluded. Studies were eliminated if they were
not relevant to the current practice setting in Ontario
(for example, they evaluated older drugs no longer
used), reported only exploratory analyses or correlations, or did not report survival endpoints.

2.3 Other Publication Selection and Assessment
Clinical practice guidelines were considered relevant if their recommendations were based on a
systematic review of the literature or were described
as evidence-based consensus. Systematic reviews
and meta-analyses were also evaluated. Quality
of the systematic reviews and meta-analyses was
assessed using the amstar tool10. For rcts, study
or trial design and quality characteristics were
assessed; however, rcts included in high-quality
systematic reviews and meta-analyses were not
separately appraised. Relevant rcts cited in systematic reviews, guidelines, or meta-analyses were
compared with those found in the medline and
embase database search results. Any studies that
had not been captured in the search were retrieved
if deemed important for further evaluation. Studies whose long-term follow-up data were pending
and studies referenced in abstract form only were
targeted for further literature review to retrieve any
updated documents. Referenced trials from before
2008 were also retrieved when deemed appropriate. Abstracts presented at major conferences were
initially searched as part of the grey literature;

however, most of the relevant studies were found
to be included in the updated embase database results, and conference proceedings were therefore
not explicitly included.

3. RESULTS AND DISCUSSION
3.1 Literature Search Results
After removal of duplicate citations, the searches
in medline and embase located 14,444 publications
(11,435 rcts and 3009 systematic reviews, guidelines, or meta-analyses). Of the guidelines, systematic reviews, or meta-analysis, 287 were deemed to
be of relevance; most were reviewed to locate rcts
not captured in the database search. In addition,
those publications helped to inform patient selection criteria for the guideline recommendations.
Approximately fifty trials (chemotherapy, hormonal
therapy, or targeted therapy) found in medline or
embase had not been cited in the other guidelines
and systematic reviews. Ultimately, 516 trial publications (from the database results and targeted
searching) were extracted; 232 were pertinent to
hormonal therapy.
The Early Breast Cancer Trialists’ Collaborative Group (ebctcg) is an international collaboration
that was formed in 1985 to evaluate studies of early
(operable) breast cancer. Every 5 years, the group
completes a meta-analysis using individual patient
data (considered the highest level of evidence)11 from
all rcts worldwide on aspects of early breast cancer
therapy. Several of the ebctcg meta-analyses12–16 are
referenced in our series of systematic reviews. Given
the rigorous methodology and comprehensiveness of
the ebctcg analyses, many of the individual rcts used
in those analyses were not retrieved for data extraction or quality appraisal; however, some limitations
of the ebctcg data are discussed.
Individual rcts and the guidelines, reviews, and
meta-analyses were sorted into studies of chemotherapy, endocrine therapy for hr-positive cancers,
and targeted therapy for her 2 (human epidermal
growth factor receptor 2)–positive cancers. Chemotherapy trials were further subdivided into major
cytotoxic classes: anti-metabolites, including cmf
[cyclophosphamide–methotrexate–5-fluorouracil],
anthracyclines, taxanes, and other agents. The
major endocrine therapies were tamoxifen, ais,
and ovarian suppression (by lhr h agonists) or
ovarian ablation (oa, by surgery or radiation). For
her 2-positive cancers, trastuzumab was the only
biologic or targeted agent that was found to have
sufficient evidence to be included in the final guideline recommendations. The results of the adjuvant
endocrine studies are discussed in this systematic
review; results pertaining to chemotherapy treatments and trastuzumab are published elsewhere in
this supplement.
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3.2 Tamoxifen Treatment
3.2.1
Tamoxifen for 2–5 Years
The recent ebctcg meta-analysis14 included all trials
worldwide on early breast cancer (excluding ductal
carcinoma in situ) that compared adjuvant tamoxifen with no tamoxifen. Most studies used 5 years of
tamoxifen. Supplementary Table 1 summarizes the
10-year recurrence rates14, and Supplementary Table 2 summarizes the corresponding survival rates14.
In patients with er-negative cancer, tamoxifen
did not improve the rate of recurrence or survival.
Overall mortality rates were substantially reduced in
all subgroups of patients with er-positive cancer14,
including patients grouped by age (<45 years), by
tumour grade and size, by chemotherapy use and
sequence with tamoxifen, and by nodal status. Estrogen receptor positivity at the level of 10 fmol/mg
or more was enough to yield a positive tamoxifen
effect. Given a known er status, pr status was not
significantly predictive of response.
For patients with er-positive cancer, a greater
effect on 10-year breast cancer mortality rates was
observed with 5 years than with 1 or 2 years of
tamoxifen. For patients with er-positive cancer who
received 5 years of tamoxifen, the 15-year recurrence
rate was 33% (compared with 46.2% without tamoxifen), and the breast cancer mortality rate was 23.9%
(compared with 33.1%). The benefit of tamoxifen
was thus observed to persist after its use was discontinued. In fact, the 2011 ebctcg update14 found that
tamoxifen reduced recurrence rates in patients with
er-positive cancer by one half in years 0–4 and by
one third in years 5–9; little effect was observed after
year 10. Side effects of tamoxifen included increased
risks for uterine cancer (in those more than 45 years
of age) and thromboembolic disease (in those 55
years of age and older).
3.2.2
Tamoxifen for More Than 5 Years
The atlas17 and attom18,19 trials randomized 12,894
and 6953 female patients who had received approximately 5 years of tamoxifen to another 5 years or
to no additional tamoxifen and found a benefit for
extended tamoxifen. Those results contrast with the
findings in earlier, smaller studies (National Surgical
Adjuvant Breast and Bowel Project B-14 and Scottish
trials), which found no benefit of extending tamoxifen
for more than 5 years20–23.
The atlas trial17 (12,894 female patients) found
that extending the duration of tamoxifen to 10 years
in er-positive cases further reduced the risk of breast
cancer recurrence (617 cases vs. 711 cases, –2.80%
difference, p = 0.002), breast cancer mortality (331
deaths vs. 397 deaths, p = 0.01), and overall mortality (639 deaths vs. 722 deaths, –2.48% difference,
p = 0.01). The recurrence prevention benefit was similar for subgroups determined by menopausal status at
study entry (premenopausal hazard ratio: 0.81; p = 0.15;
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postmenopausal hazard ratio: 0.85; p = 0.05). However, premenopausal patients constituted only approximately 9% of the study population, and statistical
significance was not reached, likely because of the
much smaller number of events in that subgroup.
For all er groups combined (er-positive, ernegative, and unknown), small increased incidences
of pulmonary embolus [41 cases vs. 21 cases; difference of 0.31%; relative risk (rr): 1.87; p = 0.01] and of
endometrial cancer (116 cases vs. 63 cases; difference
of 0.82%; rr: 1.74; p = 0.0002) were observed, although no significant difference in mortality resulted
(10 deaths vs. 8 deaths, p = 0.69, and 17 deaths vs.
11 deaths, p = 0.29). A decrease in ischemic heart
disease was noted (127 cases vs. 163 cases, –0.56%
difference, p = 0.02,), as was a lower rate of death
from heart attack or other vascular causes, excluding
stroke or pulmonary embolism (178 deaths vs. 205
deaths, –0.43% difference, p = 0.10).
The attom trial (published only as abstracts)18,19,
which included 2755 er-positive and 4198 er-untested
(estimated to be 80% er-positive) women, also
found that the extension of tamoxifen to 10 years
was associated with a reduced recurrence rate (580
events vs. 672 events with 5 years of tamoxifen, p =
0.003), breast cancer mortality rate (392 deaths vs.
443 deaths, p = 0.05), and overall mortality rate (849
deaths vs. 910 deaths, p = 0.1), with little effect on the
non–breast cancer mortality rate [457 deaths vs. 467
deaths; rr: 0.94; 95% confidence interval (ci): 0.82
to 1.07]. Increases in the occurrence of endometrial
cancer (102 cases vs. 45 cases; rr: 2.2; p < 0.0001)
and death (37 vs. 20, 1.1% vs. 0.6%, p = 0.02) were
noted. Combining the attom results with those from
the atlas trial enhanced the statistical significance of
the benefits for recurrence (p < 0.0001), breast cancer
mortality (p = 0.002), and os (p = 0.005) that were
associated with extended tamoxifen.
The revised asco guideline (May 2014) on
adjuvant endocrine therapy 24 recommends that
tamoxifen be used for up to 10 years. The report on
tamoxifen and uterine cancer25 from the Committee
on Gynecologic Practice of the American College of
Obstetricians and Gynecologists also indicated that
tamoxifen use could be extended to 10 years. Patients
should be informed of the risk of endometrial proliferation, endometrial hyperplasia, endometrial cancer,
and uterine sarcomas and of the need to report any
abnormal vaginal bleeding. Postmenopausal patients
should be monitored.
3.2.3
Delayed Adjuvant Tamoxifen
The tam-02 trial26 randomized patients treated at
least 2 years beforehand (mean: 59 months) with any
one or a combination of surgery, radiotherapy, and
adjuvant chemotherapy (but no hormone therapy)
to 5 years of tamoxifen or no treatment. The 10year results indicated that, in node-positive and
in hr-positive (er-positive or pr-positive, or both)
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tumours, tamoxifen was associated with significant
improvements in os and dfs rates. Patients having a
delay longer than 5 years experienced a significantly
improved dfs rate.
An Italian study27 randomized patients with
at least 2 years’ delay after surgery (median: 25
months) to receive either 2 years of tamoxifen or
follow-up only. At a median follow-up of 89 months,
5-year results showed fewer cases of contralateral
breast cancer (4 cases vs. 10 cases, p = 0.11) and of
er-positive secondary breast cancers (1 case vs. 10
cases, p = 0.005) in the tamoxifen group; however,
locoregional and distant relapses or metastasis were
similar overall, and more er-negative contralateral
breast cancer was seen. Approximately one third of
the patients were er-positive, and one third were ernegative; er status in the remaining one third was
unknown. No significant differences between those
subgroups were reported. The small size of that study
and the variability of the data limit its usefulness.
Although not definitive, the foregoing studies,
together with the ma.17 trial28–36, suggest that hormonal treatment could be beneficial for some patients
even after a delay of several years.
3.2.4
Tamoxifen Plus Other Agents
The systematic review identified studies that examined the effect of adding octreotide to adjuvant
tamoxifen (ncic ma.1437, National Surgical Adjuvant
Breast and Bowel Project B-2938). No benefit of adding octreotide to tamoxifen therapy was observed.
Another study39 examined the effect of tamoxifen on
the local recurrence rate in low-risk patients treated
with or without radiotherapy after surgery, showing
a reduction in that rate.

3.3 AIs
3.3.1
AIs Compared with Tamoxifen
This section summarizes the ebctcg meta-analyses,
four recent systematic reviews or guidelines, and
sixty-eight publications of twenty-three trials from the
literature search (including studies updated or published since the ebctcg meta-analysis). Supplementary Tables 3 and 4 present results from the ebctcg
meta-analyses40,41, and Supplementary Table 5 presents results from the literature search4–6,28–36,42–91.
An update41 of the original ebctcg meta-analysis40
was presented at the 2014 asco annual meeting. It
included 36,889 postmenopausal patients, compared with 18,871 in the 2010 publication, and
might encompass some of the more recent studies
summarized in Supplementary Table 5. However,
it was still limited to postmenopausal patients and
to a total of 5 years of endocrine therapy. Most of
the studies presented in Supplementary Table 5
were included in the pebc 1-18 evidence-based
guideline and in asco guidelines (discussed later in
the present article), but the studies retrieved during

the literature search provided fuller publications
(instead of abstracts) and longer-term follow-up.
Clinical Practice Guidelines: Four approaches for
ai use have been recommended92:
•
•
•

•

Tamoxifen (20 mg daily) for 5 years
Anastrozole (1 mg daily) or letrozole (2.5 mg
daily) for 5 years
Tamoxifen (20 mg daily) for 2–3 years, then a
switch to exemestane (25 mg daily) or to anastrozole (1 mg daily) for a total of 5 years of
endocrine therapy
Tamoxifen (20 mg daily) for 5 years, followed by
letrozole (2.5 mg daily) for 5 years

No data comparing those strategies are available. The guideline 92 recommends that female
patients receiving ais be monitored for changes in
bone mineral density. Data about cardiac outcomes
and changes in lipid profile have been mixed. The
asco guideline24,93 summarizes relative adverse
effects in greater detail and recommends that postmenopausal patients with hr-positive breast cancer
consider incorporating an ai at some point during
adjuvant therapy, either up front or sequentially
after tamoxifen. The optimal timing and duration of
endocrine therapy remains unresolved, although a
key change in asco’s 2014 revision to its guideline24
was a recommendation to extend tamoxifen use
up to 10 years rather than for 5 years. Tamoxifen
for 0–5 years followed by an ai for up to 5 years is
an alternative, provided postmenopausal status is
confirmed before the ai is instituted.
Tamoxifen and ais are generally well tolerated,
but have specific adverse effects, including effects
on bone, cardiovascular, and gynecologic health.
Aromatase inhibitors are associated with greater
loss of bone mineral density and fractures, which can
be mitigated with the use of bisphosphonate therapy.
Aromatase inhibitors can cause a musculoskeletal
or arthralgia syndrome characterized by bone and
joint symptoms, including pain, stiffness, or achiness that is symmetric and not associated with other
signs of rheumatologic disorders. Data suggest that
ais are associated with increased cardiovascular disease, possibly including ischemic cardiac disease,
although differences are small. Some studies have
found an effect on lipid metabolism, including an
increased risk of hypercholesterolemia. It has been
suggested that these unfavourable changes in lipid
profile might, in the switching studies, be related
more to the discontinuation of tamoxifen than to a
significant effect of the ai alone. The risk of venous
thromboembolic events is higher with tamoxifen,
with a 1%–2% greater risk of deep-vein thrombosis. Tamoxifen is associated with an increased risk
of uterine cancer (approximately 1% of patients),
benign endometrial pathology (bleeding, polyps,
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hyperplasia), hysterectomy, and vaginal discharge.
Aromatase inhibitors seem to be less frequently
associated with hot flashes. Results for vaginal dryness and loss of libido are inconsistent.
Meta-Analysis by the EBCTCG: The ebctcg metaanalysis40 included patients with er-positive cancer
who, in rcts of ai compared with tamoxifen, received
the ai as monotherapy (cohort 1) or after 2–3 years of
tamoxifen (cohort 2) for a total of 5 years of therapy
(that is, randomized to continue tamoxifen or to
switch to an ai for an additional 2–3 years). Trials of
ai after 5 years of tamoxifen were not included. The
analysis encompassed all trials started by year 2000
and data to September 30, 2006. Data were not available from the Austrian Breast and Colorectal Cancer
Study Group (abcsg) 12 trial and from the switching
arms of Breast International Group (big) 1-98 (International Breast Cancer Study Group 18-98).
Cohort 1 (tamoxifen vs. ai as monotherapy for
5 years) included 9856 patients from the atac and
big 1-98 trials with a mean of 5.8 years’ follow-up
since the start of treatment. Results were calculated
for ai therapy compared with tamoxifen and are presented in Supplementary Table 3. Recurrence rates
were better with ais than with tamoxifen, but no significant differences in mortality rates were observed.
Cohort 2 included 9015 patients from four trials
(German Adjuvant Breast Cancer Group/Arimidex–Nolvadex, Intergroup Exemestane/ big 02-97,
Italian Tamoxifen Anastrozole, abcsg 8) with a mean
follow-up of 3.9 years calculated from the time of
treatment divergence, who were reported at 3 and 6
years (approximately 5 and 8 years after the start of
hormonal treatment). The ais were associated with a
significant benefit for rates of recurrence and survival
(Supplementary Table 4).
No heterogeneity in proportional risk reduction
with respect to age, nodal status, or grade was apparent. The overall conclusion was that, compared
with tamoxifen, ais result in lower recurrence rates.
For an analysis of long-term survival, more followup information is required. Cause-specific mortality rates were not reported in the analysis. In both
cohorts, use of an ai was associated with modest
absolute improvements in breast cancer endpoints
and with significant reductions in recurrence rates.
The absolute gain was greater in patients with a
poorer prognosis.
Comparisons A and B in a 2014 abstract41 appear
to correspond to cohorts 1 and 2, and the results
resemble the 8-year data in Supplementary Tables 3
and 4. An additional comparison (“comparison C”)
contrasted 5 years of ai with tamoxifen followed by
ai. A recurrence benefit for continuous ai was observed overall (rr: 0.90; 95% ci: 0.81 to 1.00) and in
years 0–1 (rr: 0.75; 95% ci: 0.62 to 0.89), but not in
year 2 and onward. Recurrence rates at 5 years were
9.6% and 10.7% (p = 0.042), and breast cancer deaths

were 6.2% and 6.8% (p = 0.097). For all groups combined, fewer endometrial cancers (0.2% vs. 0.6%; rr:
0.37; 95% ci: 0.27 to 0.51) but more fractures (8.1%
vs. 5.9%; rr: 1.40; 95% ci: 1.27 to 1.53) were seen
with ai than with tamoxifen.
Individual Studies and Comparison with Earlier Reviews and Meta-analyses: Supplementary
Table 5 summarizes patient characteristics and outcomes for the individual studies of ais compared with
tamoxifen identified in the present review. Those
studies include updates of most of the trials used in
the ebctcg meta-analysis and other guidelines summarized here.
The abcsg 12, soft, and text trials (Supplementary Table 5) evaluated a different patient group:
namely, premenopausal patients receiving an ai and
oa /s (goserelin in abcsg 12, triptorelin in text, triptorelin or ovarian surgery or irradiation in soft). The
foregoing studies are also relevant to the OA (Surgical
or Radiation) and Ovarian Suppression subsection
and are discussed there in more detail.
In the abcsg 12 trial, patients were randomized to
3 years of anastrozole or tamoxifen, with secondary
randomization to receive or not receive zoledronic
acid. Adverse events were less serious with anastrozole. Overall, the dfs rates in the anastrozole and
tamoxifen groups did not differ, but patients in the
tamoxifen group experienced a significantly better
os rate. However, zoledronic acid was found to improve the os and dfs rates in both groups and in the
subgroup of patients more than 40 years of age (but
not in the subgroup of patients 40 years of age and
younger). Tamoxifen and anastrozole both resulted in
bone loss, the adverse effect being greater with anastrozole (prevented with concomitant zoledronic acid
administration). Combined analysis of the soft and
text trials4–6 found an improved dfs rate for exemestane plus oa /s compared with tamoxifen plus oa /s.
An additional issue not addressed in the previous analyses is whether a benefit accrues from more
than 5 years of treatment. In the largest study, ma.17,
patients received 5 years of either letrozole or placebo after 5 years tamoxifen. Findings included an
improved dfs rate overall, in the node-positive and
N0 subgroups, and in two age subgroups (<60 years
of age, and 60–69 years of age). Letrozole was associated with a significant os benefit for patients with
node-positive disease, but no effect was observed
in patients with node-negative cancer. A metaanalysis36 (published as an abstract) of four studies,
including ma.17, found that ai therapy after 5 years
of tamoxifen was associated with a 2.9% decrease in
the recurrence rate and a 0.5% decrease in the breast
cancer mortality rate.
Considering all the evidence from the available
clinical practice guidelines, meta-analyses, and individual trials of tamoxifen and ais in the adjuvant
treatment of hr-positive breast cancer, ais have been
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associated with a modest but significant improvement in clinical outcomes. The optimal sequence and
duration of ai therapy, with or without tamoxifen, is
uncertain. How adjuvant regimens containing ais
compare with the strategy of tamoxifen for 10 years
is also unknown.
3.3.2
Comparison of AIs
Supplementary Table 6 presents studies comparing
ais68,94–103. The ma.27 trial97 found no difference in
survival outcomes, but some differences in adverse
effect profile. The study concluded that exemestane
is comparable to anastrozole. The face99, data102, and
sole103 trials are ongoing and have not yet produced
survival rate data. The team Japan study68 reported
that tamoxifen had a favourable effect on lipid profiles and might be preferred over exemestane and
anastrozole (both of which had no clinically significant effect on serum lipids) for patients at high risk
of cardiovascular events such as hyperlipidemia. Two
additional publications (abstracts only)100,101 emerging from big 1-98 and atac provide an indirect comparison of anastrozole and letrozole, suggesting that
letrozole could be more effective than anastrozole
in reducing early distant recurrence and mortality
rates at 5 years. That finding is based on trends (not
statistically significant) and requires confirmation in
ongoing trials. Taken together, the trials suggest that
all ais available in Ontario are active in this setting.
3.3.3
AIs Plus Chemotherapy
The two-stage neos National Surgical Adjuvant
Study BC06 started recruitment in 2008104,105. This
ongoing study will evaluate the need for adjuvant
chemotherapy in addition to endocrine therapy for
patients who respond to neoadjuvant letrozole.

3.4 OA (Surgical or Radiation) and Ovarian
Suppression
Ovarian ablation is the oldest form of systemic
therapy for breast cancer106. The term is often used
to refer to surgical oophorectomy or ovarian irradiation. In contrast, ovarian suppression refers to the
suppression of ovarian function, typically with lhrh
agonists. Chemotherapy can partly interrupt ovarian
estrogen production (permanently or temporarily), as
indicated by chemotherapy-induced amenorrhea in
many younger patients; however, it can have both cytotoxic and endocrine effects107. Ovarian suppression
has been studied as a method of preserving fertility
during chemotherapy; those studies are beyond the
scope of the present review.
The hormonal maneuver of oa /s benefits only
female patients with hr-positive breast cancer. In
addition, oa /s has endocrine effects only in premenopausal patients and thus should be considered
a therapeutic strategy only in that age group. The
use of oa /s has been studied both as the only form of

adjuvant therapy and in combination with every other
systemic therapy (tamoxifen, ais, chemotherapy).
Despite the large body of evidence about oa /s in
early-stage breast cancer, its current role as a treatment strategy remains unclear.
Several major meta-analyses and guidelines have
addressed oa /s13,16,108–110. The full guideline report3
provides a comprehensive list of the rcts included
in those works.
The data are complicated by the extremely large
number of comparisons. Studies can use oa (by
radiotherapy or surgery), ovarian suppression, or
both. The comparisons can include no treatment,
chemotherapy, or tamoxifen in either or both arms.
The ebctcg meta-analysis is the most complete
comparison of oa or no oa and of oa plus chemotherapy or chemotherapy alone, and the relevant
studies are not included in the other meta-analyses.
Because the ebctcg uses individual patient data,
its meta-analyses are considered the most useful
and comprehensive for the areas covered, although
some limitations exist. The ebctcg meta-analyses
are discussed in the subsection that follows next.
The other reviews or meta-analyses—as well as new
studies from the literature search—are discussed in
the subsequent subsections.
3.4.1
EBCTCG Meta-analyses
Supplementary Table 7 presents a summary of the
ebctcg meta-analysis published in 200513. That
analysis included 7725 female patients (<50 years of
age with early breast cancer) from six trials of either
oa (n = 4317) or ovarian suppression (lhrh inhibition,
n = 3408) compared with no adjuvant oa /s. Age less
than 50 years was used as a surrogate for menopausal
status. Chemotherapy was allowed if equivalent in
both the oa /s and control arms. The authors included
er-positive and er-unknown cancers (63% of oa recipients and 26% of ovarian suppression recipients
were er-untested) and categorized the results according to age (<40 and 40–49 years). Overall, compared
with no treatment or any other treatment without oa/s,
oa and ovarian suppression were both associated
with significantly improved rates of recurrence and
survival. The overall recurrence rate at year 15 was
47.3% for the oa /s group compared with 51.6% for
the control group (p = 0.00001). The corresponding
breast cancer mortality rates at 15 years were 40.3%
and 43.5% (p = 0.004).
Subgroup analyses found that, when both age
groups were combined, the effect of oa /s was significant for patients not receiving chemotherapy. The
effect appeared smaller in studies in which chemotherapy was also administered, and it was not significantly different from the effect in chemotherapy-only
control groups, except in patients less than 40 years
of age, who, if they received ovarian suppression,
experienced a statistically significant improvement
in recurrence rate (rr: 0.70; 95% ci: 0.39 to 0.996).
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Because the overall effect was small, and events in
the subgroups (especially mortality) were limited in
number, caution should be used in interpreting the
subgroup data. One concern about these data is that
fewer than half the patients on oa were confirmed
to be hr-positive.
The studies of ovarian suppression without
chemotherapy compared goserelin with no goserelin. Although tamoxifen was administered in some
studies, its use was not considered in the analysis.
The ebctcg meta-analysis does not answer the question of whether a lhrh adds to tamoxifen in patients
treated with chemotherapy.
3.4.2
LHRH-Agonists in Early Breast Cancer
Overview Group
The LHRH-Agonists in Early Breast Cancer Overview group conducted a meta-analysis of individual
patient data in 2007108. Supplementary Table 8 summarizes the results of that meta-analysis, which
involved thirteen trials (sixteen, if the four zipp sites
are considered separately) in which premenopausal
patients (n = 11,906) received lhrh agonists (or, if
multiple methods of suppression were used, more
than half the patients received lhrh agonists).
Importantly, this analysis focused on the 9022
patients with hr-positive cancer, among whom 8278
(91.8%) were er-positive. (It reported briefly on
patients whose disease was hr-negative or er /prunknown, but patients with unknown receptor status
were not included in the meta-analysis.) Compared
with the ebctcg meta-analysis, it also included more
studies using ovarian suppression and more patients,
and it controlled for the use of tamoxifen. Of the
included patients who received chemotherapy, 66%
received a cmf-based regimen, and 32% received an
anthracycline-based regimen. Data were analyzed in
several subgroups depending on chemotherapy and
tamoxifen use. Treatment with lhrh was most commonly administered for 2 years, but durations of 18
months and 3 or 5 years were also used. Although this
meta-analysis is important, some of the comparisons
are not relevant to modern practice.
In several comparisons, use of lhrh was associated with improved rates of recurrence and survival.
The addition of lhrh plus tamoxifen to no systemic
treatment, and the addition of lhrh plus tamoxifen to
chemotherapy both led to significant improvement.
The addition of lhrh to any systemic therapy (overall
and for the subgroup ≤40 years of age, but not for
the subgroup >40 years of age) and the addition of
lhrh to chemotherapy with or without tamoxifen also
led to significant improvement. Addition of lhrh to
tamoxifen was not associated with a significant improvement for the full age range of patients (change
in the hazard ratio for recurrence: –14.5%; p = 0.20).
When recurrence was stratified by age, no effect
was observed for patients more than 40 years of age
(change in the hazard ratio: –1.5%; p = 0.91), but for

patients 40 years of age and younger, the effect was
much larger, although still not statistically significant
(change in hazard ratio: –32%; p = 0.12).
Compared with no systemic treatment, use of
lhrh was almost significant for recurrence ( p =
0.08) and for all deaths ( p=0.11); the unexpected
lack of significance in those comparisons could be
attributable to the small number of patients (n =
338). When results were analyzed by age (≤40 years
or >40 years), a large effect emerged in several
comparisons. The addition of lhrh was associated
with significantly improved recurrence rates for patients 40 years of age or younger, but not for patients
more than 40 years of age [comparisons: lhrh plus
chemotherapy vs. chemotherapy alone; lhrh plus
chemotherapy with or without tamoxifen vs. chemotherapy with or without tamoxifen; and lhrh vs.
any systemic therapy (note that the latter two comparisons are combinations of others)]. That finding
is consistent with the ebctcg analysis, which found
that recurrence was significantly reduced when
lhrh was administered in patients 40 years of age
or younger. When results were analyzed in 5-year
age groups, the effect was greatest in the groups less
than 35 years of age (hazard ratio: 0.66) and 35–39
years of age (hazard ratio: 0.77), but not in the older
groups. Although those results indicate a benefit of
lhrh use in addition to chemotherapy for younger
female patients (in the absence of tamoxifen use),
and a possible benefit for the addition of lhrh to
tamoxifen (in the absence of chemotherapy), they
do not address the issue of lhrh added to combined
tamoxifen and chemotherapy.
In the group that was mostly hr-negative (ernegative or “poor,” plus pr-negative or “poor” or
unknown), the addition of a lhrh agonist to other
treatments did not generally affect the rates of death
and recurrence. In contrast, use of a lhrh agonist
instead of chemotherapy was associated with significantly increased rates of recurrence (p = 0.001)
and mortality (p = 0.08), indicating that, for patients
with hr-negative cancer, chemotherapy rather than
ovarian suppression should be used.
3.4.3
PEBC Guideline 1-9
The pebc 1-9 series systematic review and guideline109
covers most of the literature (searched up to September
2009). The recommendations are based largely on the
individual patient data meta-analyses published by the
ebctcg in 200513 and by the LHRH-Agonists in Early
Breast Cancer Overview group108. All forms of oa or suppression are termed “ovarian ablation” in the guideline.
These were the pebc’s recommendations:
•
•
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Ovarian ablation should not routinely be added to
systemic therapy with chemotherapy, tamoxifen, or
the combination of tamoxifen and chemotherapy.
Ovarian ablation alone is not recommended as an
alternative to any other form of systemic therapy,
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except in the specific case of patients who are candidates for other forms of systemic therapy, but who
for some reason will not receive any other systemic
therapy (for example, patients who cannot tolerate
other forms of systemic therapy, or patients who
choose no other form of systemic therapy).
When chemical suppression using lhrh agonists is
the chosen method of oa, the opinion of the Breast
Cancer Disease Site Group is that monthly injection is the recommended mode of administration
(based on the fact that nearly all of the available
trials have used monthly administration).
There is no available evidence on which to base
a recommendation about the specific form of oa
(surgical oophorectomy, ovarian irradiation, or
medical suppression) that should be preferred.

Some of the relevant trials have been updated
since the 1-9 guideline was published.
3.4.4
Cochrane Collaboration
A review by the Cochrane Collaboration (Goel et al.110)
included a literature search to February 2009. The
review gives a complete description of the trials and
their outcomes.
3.4.5
New Studies or Updates
ABCSG 12, SOFT, and TEXT Trials: The a bc sg 1242–45,47,111–114, soft (International Breast Cancer
Study Group 24-02, NCT00066690)4–6, and text
(NCT00066703)4–6 trials found during the literature
search are significant because they address the use
of ais together with ovarian suppression in premenopausal patients. Supplementary Table 5 summarizes
the details and results of those trials.
The abcsg 12 study compared goserelin plus
tamoxifen with goserelin plus anastrozole in premenopausal patients with endocrine-responsive early
breast cancer. In a second randomization, patients
either received or did not receive zoledronic acid. Because all groups received goserelin, the contribution
of ovarian suppression to other hormonal therapies
could not be determined.
Because of fewer events than expected, the text
and soft trial results were combined to allow for
earlier reporting of the oa /s plus exemestane versus
oa /s plus tamoxifen results. Rates of dfs were better with exemestane plus oa /s than with tamoxifen
plus oa /s (91% vs. 87%, p < 0.001). The os rate was
similar in both groups (96%); longer follow-up is
required. These studies indicate higher rates of
survival in premenopausal patients receiving exemestane plus oa /s.
Results of the comparison with the tamoxifenonly arm in the soft trial115,116 were available only
after completion of the present review and the corresponding guideline. Results are not included in
Supplementary Table 5, and readers should consult
the trial publications for additional details. A small

benefit was observed for the addition of ovarian
suppression to tamoxifen (dfs: 86.6% vs. 84.7%; p =
0.10 before adjustment; p = 0.03 after adjustment for
prognostic factors). No difference in dfs (93.4% vs.
93.3%) or os (99.2% vs. 99.8%) was observed at 5
years in the subgroup of patients who had received
no prior chemotherapy (likely because they had
been assessed to be at low risk of recurrence). Most
recurrences—and thus greater benefit—were found
in patients who had received chemotherapy. For
the latter patients, the addition of ovarian suppression to tamoxifen resulted in significantly better os
(94.5% vs. 90.9%; hazard ratio: 0.64; 95% ci: 0.42
to 0.96), with apparent improvements in dfs and
recurrence (80.7% vs. 77.1% and 82.5% vs. 78.9%
respectively) that were not statistically significant.
Rates of freedom from distant recurrence at 5 years
in patients receiving prior chemotherapy were 83.6%
with tamoxifen, 84.8% with tamoxifen plus ovarian suppression (hazard ratio: 0.87; 95% ci: 0.64 to
1.17), and 87.8% with exemestane plus ovarian suppression (hazard ratio: 0.72; 95% ci: 0.52 to 0.98).
The benefit of ovarian suppression plus exemestane
was especially seen in the patient group less than
35 years of age (freedom from breast cancer: 67.7%
with tamoxifen, 78.9% with tamoxifen plus ovarian
suppression, and 83.4% with exemestane plus ovarian suppression). Compared with tamoxifen alone,
tamoxifen or exemestane plus ovarian function
suppression was associated with more toxicity and
adverse effects (endocrine and sexual functioning
symptoms). The profile of adverse effects was different for exemestane plus ovarian suppression (greater
loss of sexual interest and arousal difficulties, vaginal
dryness, bone pain) compared with tamoxifen plus
ovarian suppression (more hot flushes and sweats).
The int-0142/e-3193 study117, which compared
tamoxifen with tamoxifen plus ovarian suppression, was also reported after our literature review.
That study was terminated early because of slow
accrual and is underpowered for a survival endpoint.
However, results related to quality of life and sexual
functioning showed more menopausal symptoms and
sexual dysfunction and lower quality of life with the
addition of ovarian suppression. Effects on quality
of life have to be considered when choosing between
tamoxifen, tamoxifen plus ovarian suppression, and
exemestane plus ovarian suppression5,6,115–117.
Masuda et al. 118 (NCT00303524): Premenopausal
Japanese patients with er-positive early breast cancer
were randomized to subcutaneous depot injection
of goserelin 10.8 mg every 3 months (n = 86) or to
3.6 mg monthly (n = 84). Most patients experienced
amenorrhea by week 8. Serum estradiol and folliclestimulating hormone remained suppressed throughout the study. No patient had menses after week 16.
No clinically important differences in safety and
tolerability were found.
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International Breast Cancer Study Group Trial 1193119,120: The study included premenopausal patients
with endocrine-responsive (er-positive or pr-positive)
node-positive early breast cancer (T1a/b/c, T2 or 3,
pN1M0). It compared 4 cycles of chemotherapy plus
oa /s and 5 years tamoxifen with oa /s plus tamoxifen
without chemotherapy. The trial closed after randomization of 174 patients and before target accrual was
met (n = 760). At a median follow-up of 10 years, no
differences in the rates of dfs and os were observed
in the two arms (dfs hazard ratio: 1.02; 95% ci: 0.57
to 1.83; p = 0.94; os hazard ratio: 0.97; 95% ci: 0.44
to 2.16; p = 0.94). Because the study achieved less
than 25% of its planned accrual, it could have been
underpowered to draw firm conclusions.
The ZIPP Study121,122: The zipp study included patients
less than 50 years of age with invasive, operable
breast cancer in one breast and no signs of metastasis. The study description and some results were
included in the other systematic reviews and metaanalyses. Long-term follow-up for some subgroups
at a median of 12 years121 is included in the pebc 1-9
evidence-based series. The four groups were control
(n = 476), tamoxifen (n = 879), goserelin (n = 469),
and tamoxifen plus goserelin (n = 882). The authors
examined subgroup effects by age (<40 years and
≥40 years), nodal status, er status, and prior adjuvant
systemic chemotherapy [yes or no (43% received chemotherapy and 62% received radiotherapy)], stratified by trial centre (Cancer Research UK, Gruppo
Interdisciplinare Valutazione Interventi in Oncologia,
southeast Sweden, Stockholm). Some of the results
are reproduced in Supplementary Table 9. Goserelin,
tamoxifen, and goserelin plus tamoxifen were all
similar in effectiveness and significantly better than
no endocrine treatment (control). It should be noted
that the groups were not equal, because most patients
who received chemotherapy were node-positive, and
most who did not receive chemotherapy were nodenegative. The analysis showed no statistically significant benefit for giving both goserelin and tamoxifen
compared with either agent alone.
Stockholm Substudy of ZIPP: Results for the Stockholm
site of the zipp study (Sverrisdottir et al., 2011122) were
reported for goserelin compared with no endocrine
treatment, tamoxifen compared with no endocrine
treatment, goserelin and tamoxifen compared with
no endocrine treatment, and subgroups not receiving
tamoxifen. Randomization was stratified into three
groups based on nodal status and use of other adjuvant
therapies: node-negative and no chemotherapy, 1–3
positive nodes and chemotherapy, 4 or more positive
nodes and chemotherapy plus radiotherapy. (The other
zipp centres did not use stratification.) Time to first recurrence was better for goserelin than for no endocrine
treatment (hazard ratio: 0.68; 95% ci: 0.52 to 0.89; p =
0.005), for tamoxifen than for no endocrine treatment

(hazard ratio: 0.73; 95% ci: 0.56 to 0.95; p = 0.018), and
for goserelin plus tamoxifen than for no endocrine treatment (hazard ratio: 0.76; 95% ci: 0.59 to 0.98). In the
highly er-positive group, goserelin was more effective
than tamoxifen (hazard ratio for goserelin vs. no endocrine treatment: 0.52; 95% ci: 0.32 to 0.84; p = 0.007;
hazard ratio for tamoxifen vs. no endocrine treatment:
0.68; 95% ci: 0.44 to 1.05; p = 0.081).
3.4.6
Summary of Conclusions for Each Comparison
of OA/S to Other Treatments, from the Meta-analyses
and Recent Data
Supplementary Table 10 summarizes the data used
to support the conclusions that follow.
HR-Negative Disease: For female patients with hrnegative breast cancer, chemotherapy is superior to
oa /s108,123.
HR-Positive Disease: For female patients with hrpositive breast cancer, oa /s has been compared with
chemotherapy, tamoxifen, and combinations of those
therapies. Given the multiple treatment options, it is
helpful to consider and summarize the results using
this framework:
•

•

•

Current Oncology—Volume 22, Supplement 1, March 2015

OA/S Alone Compared with No Systemic Therapy: For female patients with hr-positive breast
cancer, oa and ovarian suppression are both better than no systemic treatment13,108,121. Thus, oa/s
alone is a reasonable option in the specific case of
patients who will not receive any other systemic
therapy (for example, patients who cannot tolerate other forms of systemic therapy, or patients
who choose no other form of systemic therapy).
OA/S Plus Chemotherapy Compared with Chemotherapy Alone: The relevance of this comparison
in modern practice is questionable, because the
standard of care for hr-positive patients would
generally also include tamoxifen. The available data
suggest that adding ovarian suppression benefits
patients 40 years of age and younger108,110,123. In the
ebctcg meta-analysis, which included patients with
hr-negative cancer, the addition of oa to chemotherapy did not add any benefit13. The meta-analysis
by the LHRH-Agonists in Early Breast Cancer
Overview group suggests that lhrh agonists are as
effective as the chemotherapy regimens used, and
that lhrh added to chemotherapy provides additional benefit in female patients 40 years of age and
younger108. In those female patients, chemotherapy
is less likely to induce permanent amenorrhea.
OA/S Alone Compared with Chemotherapy
Alone: The relevant studies compared the
oa /s strategy primarily with cmf chemotherapy,
and thus the significance of the results with
respect to contemporary practice is limited. No
significant difference between oa /s and cmf chemotherapy was observed108–110. The Cochrane
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review110 found that amenorrhea was more
common with lhrh than with cmf, but menses
were more likely to resume at the end of lhrh
than at 36 months after chemotherapy. The latter finding could be an important consideration
in the treatment of young female patients with
hr-positive breast cancer.
OA/S Alone Compared with Tamoxifen Alone: The
combined evidence suggests that there is no difference between oa /s alone and tamoxifen alone.
An exception is the zipp Stockholm substudy122,
which found a suppression benefit in highly erpositive patients. For female patients who are not
candidates for any other systemic therapy, oa /s
alone is a reasonable option.
OA/S Plus Tamoxifen Compared with Tamoxifen Alone: In the absence of chemotherapy,
there is no evidence of overall benefit for oa /s
plus tamoxifen compared with tamoxifen alone.
However, some evidence suggests that certain
subgroups might benefit from this strategy. For
example, a trend toward greater benefit was noted
for young female patients 40 years of age and
younger (recurrence rate: p = 0.12 for age ≤40
years vs. p = 0.91 for age >40 years)108,121,122. The
ongoing soft trial (Supplementary Table 5) will
also address this question.
OA/S Plus Tamoxifen and Chemotherapy
Compared with Tamoxifen and Chemotherapy:
Whether to add oa /s to combined tamoxifen and
chemotherapy is the question most relevant to
current practice. The results of a subset analysis
from a single study suggest no benefit with the
addition of oa /s121. Subgroup analysis of the ongoing soft trial (Supplementary Table 5) might
provide an answer.
OA/S Plus Tamoxifen Compared with Chemotherapy Alone: The meta-analysis by the
LHRH-Agonists in Early Breast Cancer Overview group found no difference in outcome with
these two strategies, although a trend toward a
benefit with oa/s was noted for female patients 40
years of age or younger (p = 0.22) compared with
those more than 40 years of age (p = 0.72)108. As
expected, the adverse effect profiles of the treatments differed: oa /s was associated with more
hot flashes; chemotherapy was associated with
more nausea, alopecia, stomatitis, and diarrhea.
Goserelin or triptorelin plus tamoxifen resulted
in amenorrhea in all patients109.
OA/S Plus Tamoxifen Compared with No Systemic Therapy: Compared with no systemic
therapy, the combination of oa /s and tamoxifen
was associated with decreased recurrence and
improved survival rates. However, as discussed
earlier, whether oa/s provides a benefit in addition
to that associated with tamoxifen alone is unclear.
Benefit may be greater for young patients (<40
years of age).

•

•

•

OA/S Plus Tamoxifen and Chemotherapy Compared with Chemotherapy Alone: The combination of oa /s, tamoxifen, and chemotherapy is
better than chemotherapy in all patients108–110. In
the Eastern Cooperative Oncology Group E5188
trial124, no consistent benefit was observed for
adding tamoxifen to oa /s and chemotherapy. The
trial did not have a chemotherapy plus tamoxifen
arm; thus, the significance of its results is difficult to interpret.
OA/S Plus Tamoxifen Compared with OA/S Plus
AIs: The combined analysis of the text and soft
trials (Supplementary Table 5) indicates a dfs rate
benefit for oa /s plus exemestane compared with
oa /s plus tamoxifen in premenopausal patients.
It is unclear how those approaches compare with
the use of tamoxifen alone, because the results
of the tamoxifen-only arm of soft have not yet
been reported.
Other Considerations: In one study, goserelin
every 3 months (subcutaneous depot injection,
10.8 mg) was found to be equivalent to goserelin monthly (3.6 mg)118. Both goserelin doses
were sustained-release formulations containing
a lactide/glycolide copolymer, but in different
ratios (95:5 vs. 1:1). In the trials summarized in
the preceding subsections, the optimal duration
of lhrh was not addressed.

3.5 Trials Examining the Benefit of Adding
Chemotherapy to Endocrine Therapy
Several ongoing trials are examining whether molecular profiling of tumours can select hr-positive patients
who might not require chemotherapy in addition to
endocrine therapy. The tailorx trial125 is using Oncotype dx (Genomic Health, Redwood City, CA, U.S.A.)
in N0 disease and is randomizing intermediate-risk
patients to chemotherapy with hormonal therapy or
to hormonal therapy alone. The ongoing swog S1007
trial (rxponder, commenced in 2011)126 is evaluating
best endocrine therapy against best endocrine therapy
plus chemotherapy in N1 er-positive her2-negative
patients with a low Oncotype dx recurrence score
(≤25). Planned accrual is 4000 patients, who will
be stratified by recurrence score (10–13 vs. 14–25),
menopausal status, and axillary surgery (sentinel
lymph node biopsy vs. full dissection).
The optima Prelim and optima studies127 are ongoing trials evaluating whether chemotherapy plus
endocrine therapy is better than endocrine therapy
alone for patients with er-positive her 2-negative
cancer and involved nodes (pN1–2). In the preliminary trial, patients are being randomized to standard
therapy (chemotherapy plus endocrine therapy) or to
chemotherapy alone, with endocrine therapy added if
their risk of recurrence is high based on results from
Oncotype dx and other assays. The main trial will further assess the assays selected in the preliminary trial.
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3.6 Endocrine Therapy Plus Everolimus
The unirad study128 and the swog/National Surgical
Adjuvant Breast and Bowel Project s1207 study129,130
are ongoing trials that are investigating adjuvant
endocrine therapy plus everolimus. The unirad trial
is randomizing patients (er-positive, her 2-negative,
pN+) who are disease-free after 3 years of adjuvant
endocrine therapy to ongoing endocrine therapy with
or without everolimus (10 mg daily) for a total of 5
years of adjuvant therapy. The trial started in 2013
and plans to enrol 1984 patients. The s1207 trial is
randomizing patients [ hr-positive, her 2-negative,
high-risk (including either N0 T2+ and recurrence
score > 25, N1 and recurrence score > 25, or N2+)] to
standard endocrine therapy plus 1 year of everolimus
(10 mg daily) or to standard endocrine therapy plus
1 year of placebo. Targeted accrual is 3500 patients
over 3.5 years, with completion by about 2020.

3.7 Assessment of HR Status
Although accurate hr status is crucial in determining
appropriate treatment, results have often been inaccurate and irreproducible. Thresholds for determining positivity also vary (for example, ≥1%, ≥10%,
any). As a result, guideline recommendations for
hormone receptor testing were prepared by the pebc
based on a joint systematic review by asco and the
College of American Pathologists, and the pebc131–133.
The guideline indicates that core biopsies can be
used to assess er and pr status before neoadjuvant
therapy, but cautions that, because findings might be
derived from only a small sample of a larger tumour
in which normal ducts and lobules are frequently not
present, and in view of the heterogeneity in tumour
hr expression, it is preferable to test the tumour in
the surgical excision specimen when an adequate
surgical specimen is available. The guideline also
notes that comparisons of core biopsies with standard surgical specimens in eighteen studies found
a median concordance of 95% for er status (all
studies: >83%) and 88.5% for pr status (all studies:
>69%).
Some studies also indicated that er and pr
status can change during the course of treatment.
Zhang et al.134 published a meta-analysis of nine
studies that compared hr status before and after
neoadjuvant chemotherapy. In 14.6% of cases, er
status changed (8.9% er-negative to -positive, 5.6%
er-positive to -negative); and in 24.8% of cases,
pr status changed (7.3% pr-negative to -positive,
17.0% pr-positive to -negative). Possible limitations
were the heterogeneity of antibody selection, cutoff values, and chemotherapy used in the included
studies. The large variation in distribution of erpositive to -negative and pr-positive to -negative
in the studies also suggests that the patient populations studied were not equivalent. Most studies

used an immunohistochemical cut-off value of
10% or greater. It is not known whether using a
cut-off value of 1% (as recommended in current
cco guidelines) would have resulted in less variation. The literature search for the current guideline
on systemic therapy in early breast cancer did not
find any studies that evaluated whether response to
endocrine therapy correlates better with hr status
before or after chemotherapy.
Van de Ven et al.135 also conducted a systematic
review of changes in er, pr, and her 2 status after
neoadjuvant therapy (with or without trastuzumab).
Discordance was reported in four of eight studies in
8%–33% of patients. Studies that indicated stability in er and pr were generally smaller. A switch to
her 2-negative was reported in up to 43% of patients
when neoadjuvant chemotherapy was combined
with trastuzumab. After publication of those reviews, Lindstrom et al.136 published another trial of
patients with relapse and found that patients with
breast cancer experienced altered hr and her 2 status
throughout tumour progression, possibly influenced
by adjuvant therapies. Assessment of markers at
relapse might improve management.

4. SUMMARY
A comprehensive systematic review of the literature
addressing the use of adjuvant systemic therapy for
early breast cancer addressed the question “What is
the optimal systemic therapy for early breast cancer
when patient and disease characteristics are considered?” The present publication specifically addresses
the use of adjuvant endocrine therapy. The recommendations and justification in the accompanying
clinical practice guideline in this supplement are
summarized in Table i and are based on the summary
of the evidence for the use of adjuvant tamoxifen, ais,
and oa /s presented here.

5. REVIEW AND UPDATE
Practice guidelines and literature reviews developed
by the pebc are reviewed and updated regularly. For
the full 1-21 evidence-based series and subsequent
updates, please visit the cco Web site at: https://
www.cancercare.on.ca/toolbox/qualityguidelines/
diseasesite/breast-ebs/.
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table i

Recommendations for adjuvant endocrine therapy

For the purpose of selecting adjuvant endocrine therapy, the most reliable definitions of menopause are
• bilateral oophorectomy, or
• at least 12 months of amenorrhea before initiation of chemotherapy or tamoxifen.
In female patients 60 years of age or younger who experience amenorrhea secondary to chemotherapy or tamoxifen, defining menopause
is difficult; care must be taken when initiating an aromatase inhibitor (ai).
Adjuvant endocrine therapy should be considered in all patients with estrogen receptor (er)–positive cancer [defined in guidelines from
the American Society of Clinical Oncology and the College of American Pathologists as er immunohistochemical (ihc) staining of 1% or
greater], taking into consideration overall disease risk, patient preference, and potential adverse effects.
Consensus was not reached about whether to administer adjuvant endocrine therapy in patients with er-negative but pr-positive tumours.
Tamoxifen for 5 years has been the standard of care, but tamoxifen for up to 10 years is a reasonable option for premenopausal patients
with er-positive tumours regardless of chemotherapy use.
Ovarian ablation or suppression (oa /s) is a reasonable treatment option for premenopausal patients with er-positive tumours who refuse or
who are not candidates for any other systemic therapy.
In premenopausal patients with er-positive tumours (treated with or without chemotherapy), the addition of oa /s to tamoxifen is not the
standard of carea.
In premenopausal patients with er-positive tumours, treated with or without chemotherapy, oa /s plus 5 years of an ai is not the standard
of carea.
The optimalb adjuvant endocrine therapy for postmenopausal patients with er-positive tumours should include an ai.
Tamoxifen for up to 10 years is an acceptable treatment for postmenopausal patients with
chemotherapy.

er-positive

tumours treated with or without

For postmenopausal patients with er-positive breast cancer (treated with or without chemotherapy), the acceptable strategies for the use
of ais are
• upfront therapy for 5 years (instead of tamoxifen),
• switch to an ai after 2–3 years of tamoxifen (for a total of 5 years of endocrine therapy), or
• extended adjuvant therapy for 5 years after the completion of 5 years of tamoxifen.
In patients with er-positive tumours who do not receive adjuvant endocrine therapy immediately after surgery or chemotherapy, delayed
endocrine therapy is still clinically beneficial.
a	Subsequent

to submission of this guideline for publication, additional results from the soft trial became available, indicating that, for
women who remain premenopausal after chemotherapy (as demonstrated by estradiol levels), suppression of ovarian function in addition
to tamoxifen reduces the risk of breast cancer recurrence, with a further reduction when exemestane rather than tamoxifen is used115,116.
b	The risk–benefit ratio of using tamoxifen rather than ai must be taken into account, recognizing the different side effect profiles of those
medications.
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