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Breast cancer is the most commonly diagnosed cancer and the leading cause of cancer mortality in women worldwide.
Elderly individuals make up a large part of the breast cancer population, and there are important specific
considerations for this population. The International Society of Geriatric Oncology created a task force to assess the
available evidence on breast cancer in elderly individuals, and to provide evidence-based recommendations for the
diagnosis and treatment of breast cancer in such individuals. A review of the published work was done with
the results of a search on Medline for English-language articles published between 1990 and 2007 and of abstracts
from key international conferences. Recommendations are given on the topics of screening, surgery, radiotherapy,
(neo)adjuvant hormone treatment and chemotherapy, and metastatic disease. Since large randomised trials in elderly
patients with breast cancer are scarce, there is little level I evidence for the treatment of such patients. The available
evidence was reviewed and synthesised to provide consensus recommendations regarding the care of breast cancer

in older adults.

Introduction

Worldwide, nearly a third of breast cancer cases occurs in
patients over the age of 65 years (figure 1), and in more
developed countries this proportion rises to more than
40%."' Despite a growing level of interest by researchers
with regard to this age group, no internationally agreed
recommendations currently exist specifically for the
management of breast cancer in elderly patients. To a
large degree this is due to a paucity of evidence-based
clinical trial data for older patients with breast cancer.
Indeed, many breast cancer clinical trials have tended to
exclude elderly individuals, mainly either on the basis of
age alone, comorbidity, or both. The International Society
of Geriatric Oncology (SIOG) created a taskforce to review
the published literature and to provide evidence-based
recommendations for the diagnosis and treatment of
breast cancer in elderly individuals. This report outlines
these recommendations and identifies areas in which the
existing evidence is weak and where level I evidence is
needed to underpin best practice.

Incidence and general characteristics

Breast cancer is the most common cancer in women in
the world,? with 1-15 million new cases per year, of which
361000 (27-3% of all cancers in women) are in Europe
and 230000 (31-3%) in North America.’ Breast cancer is
the leading cause of cancer mortality in women
worldwide: in 2002, 411000 women died of the disease.
The crude incidence of breast cancer in North America is
141-9 per 100000 women a year, and breast cancer-related
mortality is 29-8 per 100000 women.' By contrast,
incidence is 130- 0 per 100 000 women a year and mortality
41-0 per 100 000 women in northern and western Europe.?
For those aged 65 years and older, crude incidence rates
are 432-7 per 100000 women in North America and
295-0 per 100000 in northern and western Europe;
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corresponding breast cancer mortality figures are 121-2
and 135-0 per 100000 women, respectively.! Similar
incidence and mortality figures are found in South
America (Argentina and Uruguay), New Zealand, and
Australia, and in central and eastern Europe (Czech
Republic).! Figure 2 shows the age-specific incidence and
mortality of breast cancer in developed and developing
countries.

Figure 1: Breast cancer has a high incidence in elderly women
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See Online for webappendix

Advanced age at diagnosis of breast cancer is
associated with more favourable tumour biology as
indicated by increased hormone sensitivity, attenuated
ERBB2 overexpression, and lower grades and
proliferativeindices (seereferences 1-9in webappendix).*
However, elderly patients are more likely to present
with larger and more advanced tumours, and recent
reports suggest that the involvement of lymph nodes
increases with age.” Furthermore, there seem to be no
major differences in outcomes in stage-matched
patients as age increases.® Nevertheless, elderly patients
are less likely to be treated according to accepted
treatment guidelines,” and undertreatment can, as a
consequence, have a strong negative effect on survival.”
The explanation for these age-related differences in
approach to treatment is complex and includes physician
and patient bias, the views of relatives and caregivers,
psychosocial issues, cost, and proximity to the oncology
or radiotherapy centre.

Despite the fact that breast cancer occurs mainly in
elderly patients, this population is substantially
under-represented in clinical trials. Age is a significant
predictor of whether older patients with breast cancer are
offered entry into clinical trials,”" when in fact older
patients are just as likely as younger patients to participate
if given the opportunity."

Collaboration with geriatricians and comprehensive
geriatric assessment are of paramount importance in
detecting unaddressed problems, improving functional
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status and possibly survival in elderly patients with
cancer.® Because comorbidities and functional status
significantly affect prognosis and treatment choice,”
thorough consideration must be given to the overall
health of elderly patients. A sizeable proportion of
patients older than 70 years with operable breast cancer
dies of non-cancer-related causes.”” Age alone, however,
should not be a barrier to treatment.

Screening for breast cancer in elderly individuals
Population-based mammography screening is generally
regarded to be effective for women aged 50-70 years.””
The picture is less clear for women over 70 years: some
studies show no association between screening and
reduced breast cancer mortality for those aged
70-74 years,” whereas other retrospective and modelling
studies suggest a potential survival benefit even in
patients over 80 years of age.” The Dutch experience with
population-based mammography screening of patients
up to 75 years is encouraging.”

Biologically, it is not likely that mammography
screening is less effective in women older than 70 years.
The accuracy of mammography (ie, sensitivity and
specificity) for detecting cancers even increases with
advancing age because of the increase in radiolucency of
breast tissue. However, the benefits of screening needs to
be weighed against the presence of other concurrent
medical conditions that would limit the patient’s life
expectancy or limit the patient’s ability to tolerate cancer
treatment, and against the possibility of overdiagnosis, or
the detection of lesions that would not affect a woman’s
lifespan.”

There might be cultural differences in the approach to
breast cancer screening. Europe has a preference for
centrally organised screening programmes with personal
invitations on a population-based level. 50-70 years is
generally accepted as the most appropriate target group.
Within this context, the term elderly is taken to include
patients aged 70 years and older, and recommendations
for mammography beyond the target group age would
not easily be given by a physician without a specific
(medical) indication. In North America (especially the
USA), breast screening is more commonly done on an
individual basis rather than being population based, and
the decision to do screening mammography in patients
above age 70 might depend on the clinical situation. The
American Geriatrics  Society””® recommends that
screening should be individualised rather than setting
guidelines by age. They recommend setting no upper age
limit as long as estimated life expectancy is 4 years or
more; the American Cancer Society advises to continue
breast cancer screening as long as the individual is in
good health and a candidate for treatment.”

Recommendations

There are no strong data supporting or opposing the
systematic use of mammography in women over 70 years

http://oncology.thelancet.com Vol 8 December 2007



Review

of age. Cultural differences in the approach to breast
cancer screening should be taken into account. In
well-organised, population-based breast cancer screening
programmes, mammography screening up to the age of
75 years could be appropriate. In individual patients, the
decision should be individualised to take into account the
risks and benefits of screening, patient preference,
physiological age, and life expectancy.

Treatment of early stage breast cancer
Multidisciplinary treatment planning should be used to
integrate local and systemic therapies as well as their
sequence.

Surgery

Several treatment guidelines and practice standards have
been developed for the surgical management of patients
with breast cancer (see references 10-15 in webappendix).
For the elderly population, breast cancer surgery-related
mortality is low, ranging from 0 to 0-3%.>**" Alternatives
to conventional surgery include outpatient surgery® or
surgery under local anaesthesia,” which are preferably
undertaken when family support is present.

Past assumptions that elderly patients should receive
less aggressive forms of breast cancer treatment and
about reduced life expectancy have meant that hormonal
treatment alone without surgery has been considered a
reasonable treatment option for elderly women with
breast cancer with limited life expectancy, mainly in frail
patients or the very old (eg, =80 years).” The effect of
omitting surgery on overall survival is not clear and
differs in different studies (table 1).”* Four of these
trials compared tamoxifen monotherapy with surgery
alone.** The surgery alone arm is currently regarded
as suboptimum in terms of treatment since no adjuvant
hormone treatment was given. The Group for Research
on Endocrine Therapy in the Elderly (GRETA) trial used
a more informative design where surgery and adjuvant
tamoxifen® showed a non-significant benefit in overall
survival compared with tamoxifen alone, despite a long
follow-up. More importantly, a significantly higher
proportion of patients treated with tamoxifen alone
experienced local relapse for which subsequent salvage
breast cancer surgery would have been done. Another
study showed an increase in breast cancer mortality in
the group who did not have surgery; 455 women aged 70
years or more with operable breast cancer were
randomised to surgery and tamoxifen or tamoxifen
alone.” There was an increase in breast cancer mortality
with no surgery (hazard ratio 1-68, 95% CI 1-15-2-47)
and in overall mortality (1-29, 1-04-1-59). A Cochrane
meta-analysis has confirmed that primary hormonal
treatment with tamoxifen is inferior to surgery (with or
without hormonal treatment) for the local control and
progression-free survival of breast cancer in medically fit
older women.” However, surgery does not result in
significantly better overall survival.”
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Patients,n  Follow-up, months Treatment Overall survival Local recurrence Ref
164 120 Tamoxifen 39-0% 57-0% 35
Surgery 27-0%* 9-0%T
135 24 Tamoxifen 85-0% 44-0% 36
Surgery 74-6%* 24-6%%
200 72 Tamoxifen 67-0% 56-0% 37
Surgery 72:0%* 44-0%*
474 80 Tamoxifen 38-7% 472% 38
Surgery and tamoxifen  45-6%* 11.0%t
171 41 Tamoxifen 68-0% 27-0% 39
Surgery 72:0%* 6-0%t
455 151 Tamoxifen 28-8% 50-0% 40
Surgery and tamoxifen  37:7%t 16-0%7
*No significant difference between tamoxifen versus surgery and tamoxifen or surgery alone. fSignificant difference
between tamoxifen versus surgery and tamoxifen or surgery alone. #Significance not reported.
Table 1: Effect of omitting surgery on overall survival and local recurrence in elderly women with breast
cancer

Neoadjuvant treatment with aromatase inhibitors has
shown better response rates than has tamoxifen in
postmenopausal patients with breast cancer.”* There
are no specific data comparing aromatase inhibitors
alone with surgery combined with an aromatase
inhibitor in elderly patients. This approach warrants
further investigation, preferably in older patients who
have a limited life expectancy and where the omission
of surgery is unlikely to affect breast cancer specific
mortality.

Breast conservation treatment

Breast conservation treatment, consisting of breast-
conserving surgery (lumpectomy or partial mastectomy)
and postoperative radiotherapy, is now recommended
as the standard of care for patients of all ages with early
disease (see references 16 and 17 in webappendix).
Large randomised studies have clearly shown that
breast conservation treatment has similar efficacy to
mastectomy. Differences in disease-free survival or
overall survival were similar between the two
approaches, although a significant increase in local
recurrences was seen in the breast conservation
treatment groups, especially in younger patients. Most
elderly women with primary breast cancer are
candidates for breast conservation treatment. However,
available data suggest that older patients are less likely
to receive such treatment."* The conclusions of large
randomised trials of breast conservation treatment
versus mastectomy are not easily applied to elderly
patients because women over the age of 70 years were
excluded from these trials. However, smaller studies
involving patients aged 70 years or older have
documented that breast conservation treatment, in
comparison with mastectomy, is associated with better
quality-of-life® and is preferred by most elderly
patients,” compared with mastectomy.
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The association between a microscopically close or
positive resection margin and the subsequent risk of
breast tumour recurrence after conservative surgery
and radiotherapy is controversial. Many retrospective
studies have reported a significantly increased rate of
breast tumour recurrence in those who received
radiotherapy with positive microscopic resection
margins compared with those with negative margins
(see references 18-24 in webappendix). This association
has also been reported in three prospective randomised
trials that analysed the microscopic margin status and
subsequent risk of breast tumour recurrence in patients
undergoing conservative surgery and radiotherapy.**
Several factors have been associated with a low risk for
breast tumour recurrence in patients with positive
margins. In some series, a positive margin that is
characterised as focal has been associated with a lower
risk of breast tumour recurrence when compared with
more extensively involved margins.”** These patients
have been considered candidates for conservative
surgery and radiotherapy, especially in the absence of
an associated extensive intraductal component.* In the
European Organisation for Research and Treatment of
Cancer (EORTC) trial, the effect of positive margins on
local recurrence was highly significant in woman under
50 years of age;” however, its significance disappeared
in the older patients. As in younger patients, an attempt
should be made to achieve negative surgical margins.
If not achieved, the management of close or positive
margins needs to be addressed by the multidisciplinary
meeting. Depending on patient’s age, comorbid con-
ditions, or life expectancy, surgical re-excision could be
discussed as well as additional radiotherapy in the
tumour bed (boost). However, radiotherapy should not
be considered as a substitute for adequate surgery with
negative margins.

Total mastectomy

As in younger patients, total mastectomy remains a
surgical option for patients who prefer it over breast
conservation treatment, and for those who decline or
are not fit for postoperative breast radiotherapy.
Mastectomy is also indicated in patients with large
primary lesions or tumours that cannot be approached
by breast conservation treatment (eg, multicentric
disease or even large unifocal tumours). Mastectomy is
also indicated as salvage treatment after breast tumour
recurrence after breast conservation treatment or when
cosmetic results of breast conservation are likely to be
poor.

Axillary surgery

Axillary lymph node dissection should be done in
patients with clinical evidence of the involvement of
axillary lymph nodes. However, for those without clinical
lymph node involvement, the indication for upfront
axillary lymph node dissection has been less clear for

the elderly population, and such surgery has recently
become largely redundant for this subgroup because of
the possibility of a sentinel lymph node procedure.
Before the sentinel lymph node procedure, older
patients with breast cancer were less likely to undergo
axillary lymph node dissection than were younger
patients for several reasons.”* First, although generally
considered a safe procedure, axillary lymph node
dissection can be associated with postoperative
numbness, paraesthesia, pain, and muscle weakness,
which could contribute to a subsequent reduction in
quality of life.”"® One study, however, has shown that
older patients experience fewer axillary lymph node
dissection-related arm symptoms than do younger
patients.” Second, axillary lymph node dissection is
considered a staging rather than a therapeutic procedure
for breast cancer, and is used to determine pathological
nodal involvement and, therefore, to dictate need for
adjuvant treatment. However, axillary lymph node
dissection does not usually affect systemic treatment
choice in elderly, clinically node-negative patients with
tumours that are oestrogen-receptor-positive or small.
Third, several studies have shown no difference in
outcome in older patients with small tumours without
palpable lymph nodes when axillary lymph node
dissection was omitted.®** In elderly patients in whom
the results of an axillary lymph node dissection will not
affect adjuvant chemotherapy decisions, including those
with small tumours and low risk of nodal involvement,
it might be appropriate to omit axillary lymph node
dissection. In such cases, other factors such as quality of
life and perception of body image should be weighed
and discussed with the patient.

In recent years, biopsy of sentinel lymph nodes, a
minimally invasive, highly sensitive and reproducible
technique, has been introduced as an alternative to
axillary lymph node dissection.” Sentinel lymph node
biopsy has been shown to be a safe and accurate method
of predicting axillary status in patients with breast cancer
(see references 25-28 in webappendix) including those
aged 70 years or more.”* Sentinel lymph node biopsy
could negate the requirement for axillary lymph node
dissection and the resulting over-treatment of many
patients.”% Sentinel lymph node biopsy is now widely
considered as an acceptable treatment option in patients
of all ages with tumour size less than 2-3 c¢m and no
clinical evidence of axillary involvement.” Elderly
patients with breast cancer are ideal candidates for
biopsy of sentinel lymph nodes and should be encouraged
to undergo this procedure. Findings from such biopsies
in older patients with breast cancer could significantly
affect subsequent treatment decisions, including
adjuvant systemic treatment. Controversy exists
regarding the need for complementary axillary lymph
node dissection after a positive sentinel lymph node is
found, especially when the axilla was explored during
surgery. The risk of macroscopic disease is limited and
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microscopic disease will probably not be used for
choosing adjuvant treatments, such as chemotherapy.
Van Zee and colleagues” have published a nomogram to
predict the risk of subsequent nodal metastasis on the
basis of the results of the sentinel lymph node biopsy
and tumour characteristics. This nomogram was
developed in patients of all ages but could be particularly
useful when deciding whether to do an axillary lymph
node dissection in older patients.

Recommendations

Surgery should not be denied to patients with breast
cancer who are older than 70 years of age and should not
differ from procedures offered to younger patients,
unless patient preference dictates. Axillary lymph node
dissection should be used when there is clinical suspicion
of axillary lymph node involvement or high-risk tumours,
since adjuvant treatment could depend on the pathological
results of the axillary lymph node dissection. Biopsy of
sentinel lymph nodes is a safe alternative to axillary
lymph node dissection in patients with clinically node
negative tumours. Elderly patients with tumour size of
less than 2-3 cm and no clinical evidence of axillary
involvement should be offered a sentinel lymph node
biopsy. Controversy exists with regard to the need for an
axillary lymph node dissection after a positive sentinel
lymph node biopsy.

Radiotherapy

Tolerability is not a limiting factor for radiotherapy in
older patients. Huguenin and colleagues” showed no
important toxicity in women over the age of 75 years.
Similarly, Whyckoff and colleagues™ compared a group
of women aged 65-78 years with a younger group and
showed no higher toxicity in women aged 65 years or
older. We will discuss radiotherapy after breast-conserving
surgery and postmastectomy.

After breast-conserving surgery

Postoperative radiotherapy after breast-conserving surg-
ery combined with appropriate systemic treatment has
been shown to achieve reduction in absolute risk of
5-year local recurrence from 25-9% to 7-3% (p<0-0001),
and a reduction in 15-year absolute breast cancer mortality
risk from 35-9% to 30-5% (p=0-0002).” A slight but
noticeable increase in non-breast cancer mortality in
women who received radiotherapy (mainly heart disease
and lung cancer) was probably related to the use of older
suboptimum radiotherapy regimens and technique.
Despite these benefits, elderly patients continue to
receiveradiotherapylessfrequentlyafterbreast-conserving
surgery than younger patients.*

A number of randomised trials, usually limited to an
upper age limit of 70 years, show a significant reduction
in risk of local recurrence from postoperative breast
irradiation, but no effect on overall survival. Some trials
have found age to be a factor that predicts for a lower
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5-year local recurrence risk, % 5-year absolute risk reduction, %

Breast-conserving  Breast-conserving surgery plus

surgery radiotherapy
<50 years 33 11 22*
=70 years 13 3 11

*p=0-00002 vs women aged =70 years.

Table 2: Effects of age and radiotherapy on local recurrence in patients who underwent breast-conserving
surgery”

Boost, % No boost, % p
Total population (N=5318) 6-2 10-2 <0-001
Aged >60 years (n=1732) 3-8 73 0-008

Table 3: 10-year actuarial local recurrence with and without supplementary radiotherapy in patients who
underwent breast-conserving surgery for early breast cancer®

risk of local recurrence after whole breast irradiation
compared with conservative surgery alone.””” Several
studies have specifically assessed the benefits of
radiotherapy in elderly patients. All large studies have
shown a decrease in the relative rate of breast tumour
recurrence. However, the absolute incidence of relapse
as well as the absolute benefit from radiotherapy tended
to be low, and data on overall survival was generally
absent, with the exception of one trial.* Some have
concluded that radiotherapy could be avoided in low-risk
older patients,*** whereas others have suggested it could
offer benefits in terms of slight reductions in local
relapse rates®™* and improvements in overall survival.
The Early Breast Cancer Trialists’ Group overview,
involving about 42000 women with breast cancer,
showed that the 5-year risk of local recurrence after
breast-conserving surgery was higher in women aged
under 50 years (33%) compared with those aged over
70 years (13% of 3459 in this age group).” The absolute
effects of radiotherapy after breast-conserving surgery
on local recurrence (mainly in the conserved breast)
were also greater for women aged under 50 years than in
older women (5-year risk reductions of 22% vs 11%,
respectively), although the risk reduction was still
significant in older women (table 2). Postoperative breast
irradiation should therefore be considered in all patients
undergoing breast-conserving surgery, irrespective of
age. For women aged over 70 years with a low risk of
recurrence (eg, small tumours =2cm, clear margins,
axillary node-negative, hormone-receptor positive with
plans to receive endocrine treatment), the absolute
reductions in local recurrence tend to be slight and
mortality is usually associated with non-breast-cancer-
related conditions. The Cancer and Leukemia Group B
(CALG-B) trial, in which women aged 70 years or older
with T1,NO,MO0 oestrogen-receptor-positive breast cancer
were randomally assigned after breast-conserving
surgery to tamoxifen alone or to breast radiotherapy and
tamoxifen showed only a 3% reduction in breast tumour
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recurrence at 5 years (1% vs 4%, p<0-001)." The use
of radiotherapy in such patients should therefore
depend on a multidimensional assessment including
the absolute benefit of radiotherapy, comorbidity, life
expectancy, and patient preference.” Shorter courses of
radiotherapy, such as hypofractionation, are under
investigation.*® There are trials in progress to assess
the omission of breast radiotherapy in lower risk older
patients.

A supplementary dose (boost) of radiation to the
excision site after breast-conserving surgery with clear
margins and 50 Gy of whole breast radiation improved
5-year local recurrence (4-3% vs 7-3% compared with no
boost).” Although the absolute benefits decreased with
age, the relative effect of reducing the local recurrence
by nearly half remains similar in all age groups.® The
10-year reduction in risk of local recurrence in patients
over the age of 60 years was 3-5% (7-3% vs 3-8%;
p=0-008) in favour of a boost (table 3).*” Partial breast
irradiation confined to the area around the primary
tumour is being explored in prospective trials and has
the potential advantage of much shorter overall treatment
time.

Postmastectomy radiotherapy

There is limited level I evidence on the effects of
postmastectomy radiotherapy in older patients. The
largest trial® was restricted to patients younger than
70 years. By contrast with radiotherapy after
breast-conserving surgery, the absolute effects of post-
mastectomy radiotherapy on the 5-year risk of local
recurrence (mainly in the chest wall or lymph nodes)
have been shown to be independent of age.” In this
meta-analysis of women who had a mastectomy, axillary
clearance, and node-positive disease, reductions in
recurrence averaged about 18% in all age groups;
however, few women aged over 70 years were included
in the trials assessed. A retrospective analysis from the
US Surveillance Epidemiology and End Results (SEER)
Medicare data from 1992 to 1999 identified 11594
women aged 70 years or older who had undergone
mastectomy for invasive breast cancer.” At a median
follow-up of 6-2 years, postmastectomy radiotherapy
was associated with a significant improvement in
survival (hazard ratio 0-85, 95% CI 0-75-0-97, p=0-02)
in high-risk patients but not in patients at low or
intermediate risk. In a much smaller retrospective
cohort of 233 women aged 70 years or over with T3
tumours or with four or more involved nodes referred
to the Canadian British Columbia Cancer Agency”
between 1989 and 1997, the risks of recurrence were
significantly lower in women treated by postmastectomy
radiotherapy compared with surgery alone (16% vs 28%,
p=0-03) at a median follow-up of 5-5 years. On multi-
variate analysis, high-grade histology and omission
of postmastectomy radiotherapy predicted local
recurrence. Increasing numbers of involved nodes were

associated with impaired survival and increased risk of
distant metastases. In such retrospective series there is
probably a selection bias in favour of offering post-
mastectomy radiotherapy to fitter patients with higher
risk disease.

In principle, patients should be offered postmastectomy
chest wall radiotherapy if they have four or more involved
nodes, a T3 or T4 tumour, or positive resection section
margins.” This recommendation is based on the findings
of a randomised controlled trial* that showed a reduction
in locoregional failure and a 10% 10-year survival
advantage in high-risk postmenopausal patients who
received comprehensive locoregional radiotherapy plus
tamoxifen versus tamoxifen alone. The survival advantage
only emerged after 5 years. Therefore, in older patients
with a life expectancy of less than 5 years, decisions
regarding the use of adjuvant radiotherapy should be
based on considerations of locoregional control. For
patients with T1/T2 tumours with one to three positive
nodes, consensus guidelines of the American Society of
Clinical Oncology,”* the American Society for Thera-
peutic Radiology,” and the National Institutes of Health*
indicate that there is insufficient evidence to recommend
routine postmastectomy radiotherapy. Additionally, for
node-negative patients with other risk factors (eg, grade 3
histology or lymphovascular invasion), the role of
adjuvant radiotherapy is uncertain. For both of these
groups the role of adjuvant postmastectomy irradiation is
currently being explored by the UK Medical Research
Council/EORTC 22052-10051 SUPREMO trial, for which
there is no upper age limit of eligibility.

Recommendations

Radiotherapy after breast-conserving surgery and adjuvant
systemic treatment decreases the risk of local relapse and
should be considered in all elderly patients with breast
cancer. The absolute benefit on local relapse might be
small in elderly patients with low-risk tumours, but a
meta-analysis by the Early Breast Cancer Trialists’
Collaborative Group (EBCTCG) shows no differences in
proportional reductions in local recurrence risk by age.”
The effect of radiotherapy on mortality caused by breast
cancer or by any other cause is less clear and further
stratification is not available. That radiotherapy will
improve overall survival—which is much more affected by
comorbidity, ageing, or the occurrence of distant meta-
stases than local relapse—is unlikely. A decision to offer
radiotherapy will need to take into account patient health
and functional status, risks of mortality from comorbidities
(particularly cardiac and vascular), and the risks of local
recurrence.

In principle, postmastectomy chest-wall irradiation is
indicated if patients have four or more involved nodes
or a T3 or T4 tumour. In older patients with a life
expectancy of less than 5 years, a decision of whether to
implement adjuvant radiotherapy should be based on
considerations of locoregional control alone. Limited
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data are available to support the use of systematic
postmastectomy chest-wall radiotherapy in patients with
one to three positive nodes or who are node-negative
with other risk factors.

Additional doses of radiation to the tumour bed should
be considered in older patients after breast-conserving
treatment and systemic treatment to decrease risk of
local relapse.

Adjuvant hormone treatment

A primary issue is whether or not hormone treatment is
necessary in all elderly patients with hormone-
receptor-positive early breast cancer. For women with
minimum-risk disease, treatment decisions should be
based on a risk-benefit analysis that takes into account
the low relapse rate within the first 10 years, the potential
reduction in ipsilateral and contralateral breast cancer
relapse, the patient’s life expectancy, and treatment-related
adverse events. Patients with oestrogen-receptor-negative
and progesterone-receptor-negative tumours should not
receive hormone treatment.

Data show that there are no age-related differences in
the efficacy of tamoxifen. A meta-analysis by the
EBCTCG showed that for hormone-receptor-positive
breast cancer, treatment with 5 years of adjuvant
tamoxifen reduces the yearly death rate due to breast
cancer by 31%, independent of age, compared with no
hormonal treatment (figure 3).” Another study showed
that adjuvant tamoxifen significantly improved 15-year
overall survival by 21% compared with no adjuvant
hormone treatment in women aged 66-80 years.” Most
large phase III trials investigating the role of aromatase
inhibitors versus tamoxifen (sequentially or head-to-head)
have also shown no differential effect of age on the
relative efficacies of endocrine treatment (see references
29-35in webappendix). A specific age-related subanalysis
of the MA17 trial showed a significant benefit in the
subgroup of women aged under 60 years only.” This
benefit lost significance above this threshold, possibly
because of non-breast cancer deaths, which stresses the
competing issues of life expectancy estimation and
control of side-effects, even if overall, the absolute
benefits of letrozole after 5 years of tamoxifen were
similar in the different age groups.”

As with younger patients, the choice of adjuvant
hormone treatment in older patients should be
determined by the risk of relapse, tumour biology, and
potential adverse events. Several large randomised
studies have compared the efficacy and tolerability of
aromatase inhibitors and tamoxifen in the treatment of
early breast cancer (see references 29-35 in webappendix).
In these studies, aromatase inhibitors were better than
tamoxifen in terms of disease-free survival, although
there was little difference in rates of overall survival.
Except for the ABCSG8-ARNO trial, there was no upper
age limit, and the median age was between 61 and
64 years.

http://oncology.thelancet.com Vol 8 December 2007

E <40years
51 Bl 40-49 years
50+ [ 50-59years
45 [ 60-69years
44 I 70+ years
0 39
= 4 37
g 34 >
2
§ 304 29
~
2 24 24
4
=
§ 20
10
0 T
Recurrence Death

Figure 3: Relative recurrence and mortality reduction per age group with adjuvant tamoxifen compared with

no hormonal treatment”

In terms of tolerability, treatment with tamoxifen is
associated with an increased risk of endometrial cancer
and thromboembolic events such as deep venous
thrombosis, pulmonary embolism, and cerebrovascular
accidents. However, the small increase in mortality from
endometrial cancer and thromboembolic episodes is
much smaller than the mortality reduction as a result of
deaths avoided from contralateral breast cancer and
cardiovascular events in patients between 50 and 80 years
of age." Of note, ageing has been shown to be related to
alterations in the metabolism of tamoxifen, resulting in
higher levels of tamoxifen and its metabolites in elderly
women, but whether this leads to altered efficacy or
side-effects is unknown.” A lower dose of tamoxifen
might prove to be as useful and potentially less toxic
than standard doses, as suggested by several biological
surrogate endpoints studied in a small randomised
trial. This area deserves further investigation.

Aromatase inhibitors are more likely to cause muscle
and osteoarticular pain, osteoporosis, and bone fractures
than tamoxifen, a consideration in elderly patients who
have lower bone mineral density than younger patients.
The optimum use of bisphosphonates to prevent bone
loss in patients receiving aromatase inhibitors is currently
under investigation.'” The oral bisphosphonates are most
commonly used for the treatment of osteoporosis;
however, preliminary data suggest that zoledronic acid
given intravenously every 6 months is also effective in
preventing bone loss.™ As a general rule, the lack of
analysis of the safety profile of aromatase inhibitors
according to age is regrettable and common, even in the
largest trial of such compounds.” There is evidence from
the Breast International Group 1-98 trial that the risk of
cardiovascular events is slightly raised with aromatase
inhibitors compared with tamoxifen. However, since this
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evidence has not been reported in other trials comparing
an aromatase inhibitor with tamoxifen, nor in the MA17
trial that compared an aromatase inhibitor with placebo
after tamoxifen-based adjuvant treatment, we could
speculate that this is not a class-related side-effect.

Cognitive impairment has also been described in
association with adjuvant hormonal treatment,*"”” but the
data are controversial® and insufficient to confirm this
association or to compare the relative effect of aromatase
inhibitors versus tamoxifen on cognitive function.

Tamoxifen should be started after chemotherapy is
completed. For aromatase inhibitors, there are no data
on timing related to chemotherapy, but it seems
acceptable to use the same approach as that for
tamoxifen.

Recommendations

Elderly patients with hormone-sensitive breast tumours
benefit from adjuvant hormone treatment. There is no
evidence of age-related differences in the efficacy of
tamoxifen and aromatase inhibitors. Aromatase
inhibitors are slightly more effective than tamoxifen, but
elderly patients are more vulnerable to some adverse
events, and safety should be an important factor in
choosing between tamoxifen and aromatase inhibitors.
Older patients who are candidates for endocrine
treatment should be offered initial treatment with
aromatase inhibitors or tamoxifen. For those initially
treated with tamoxifen, consideration should be given to
changing to an aromatase inhibitor after 2-3 years of
tamoxifen treatment.

Adjuvant chemotherapy

An EBCTCG meta-analysis of randomised trials done
before 1995 showed substantial benefits of adjuvant
chemotherapy in postmenopausal women in all

age groups, compared with no chemotherapy.” The gain
was larger in those aged under 50 years of age compared
with those over 50 years (figure 4). The gain for patients
above age 70 years was in the same range as for those
between 50 and 70 years, but was not significant due to
smaller numbers.

In general, patients with hormone-receptor-negative
tumours derived a greater absolute survival benefit comp-
ared with patients with hormone-sensitive tumours. Two
independent studies using the SEER database™™ have
shown that adjuvant chemotherapy improves overall
survival in elderly patients with oestrogen-receptor-
negative tumors and that the benefit was similar for
women above and below the age of 70 years. In one of
the studies," the benefit was restricted to patients with
lymph-node-positive breast cancer. However, the abso-
lute benefit depends on individual patient health and on
other tumour parameters, such as lymph-node status,
tumour size and grade, and ERBB2 overexpression, and
considerable uncertainty remains regarding the sub-
groups of older women most likely to benefit.

For hormone-sensitive tumours, the benefits of
chemotherapy are reduced and less obvious in elderly
individuals. Anthracycline-containing regimens have
clearly shown improvements in both survival and relapse
rate in node-positive postmenopausal patients under the
age of 70 years, compared with no anthrocyclines."
However, whether this benefit also holds true for highly
hormone-sensitive low-grade or intermediate grade
tumours is not clear.”™ In a large retrospective review of
four randomised trials with tumours that were
lymph-node positive, but which could be positive or
negative for oestrogen receptor, older and younger
women derived similar reductions in breast cancer
mortality and recurrence from regimens containing
more chemotherapy.™ Only one phase I1I trial specifically
designed for elderly patients (=65 years of age) has been
published." In this study, weekly flat doses of
epirubicin plus tamoxifen improved disease-free survival
compared with tamoxifen alone, but did not improve
overall survival. The benefit of adjuvant chemotherapy
in addition to hormone treatment in hormone-sensitive
breast cancer is likely to be higher in tumours that are
not clearly hormone sensitive (eg, low levels of hormone
receptors, absence of oestrogen or progesterone
receptors, high grade), although no conclusive data are
available.

With regard to choice of chemotherapy, healthy older
patients can receive the same regimens as their younger
counterparts, but care is warranted because elderly
patients experience greater toxicity,"® with up to 1-5% of
patients having treatment-related deaths in the CALG-B
retrospective analysis.™ At the 2-yearly breast-cancer
conference in St Gallen, Switzerland, in 2005, it was
recommended that four cycles of an anthra-
cycline-containing regimen or six cycles of cyclo-
phosphamide, methotrexate, and fluorouracil (CMF) were
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adequate treatment for patients with hormone-responsive
tumours." For patients with disease unresponsive to
hormones, or those in which the hormone response is
uncertain, anthracycline-containing regimens with or
without taxanes were favoured. However, these
recommendations referred to the general population,
and the panellists acknowledged that special consider-
ations could apply to elderly women. Anthra-
cycline-containing regimens have been shown to have
better efficacy than CMF, and this effect was not age
dependent.”" The potential toxicity induced by taxanes
added concurrently or sequentially to anthracyclines is
likely to challenge the benefit expected from chemo-
therapy. Therefore, these combinations should be
confined to biologically aggressive tumours in fit elderly
women. Taxane-based regimens could also replace
anthracyclines, rather than being added. Although not
specifically aimed at elderly patients, a recent study
showed that docetaxel in combination with cyclo-
phosphamide was better in terms of disease-free
survival compared with four «cycles of doxo-
rubicin-cyclophosphamide.” The combination of doce-
taxel and cyclophosphamide might be a reasonable
alternative for high-risk patients, certainly for those at
cardiac risk for anthracyclines.

Adjuvant chemotherapy is an option for elderly
patients. However safety concerns should be considered.
The use of anthracycline-containing regimens has been
associated with a 47% 10-year cardiac failure rate for
women aged 66-70 years compared with 33% for CMF
recipients and 28% for controls who received no
adjuvant chemotherapy.™ By contrast, CMF has been
shown to be less effective and is also poorly tolerated in
older women,*" compared with mortality of 1-28%
among 545 women aged 65 years or older in the
International Breast Cancer Study Group trials.”
Treatment-related mortality of 1- 5% with chemotherapy
has also been reported in patients aged 65 years or older
in four CALG-B trials,™ and must be considered when
choosing adjuvant chemotherapy. Therefore, in the
absence of cardiac contraindications, four courses of
anthracycline-containing regimens should be con-
sidered in the elderly. Docetaxel and cyclophosphamide
might be an alternative, certainly in patients at cardiac
risk."™ Anthracycline-containing regimens and CMF
have threshold doses below which efficacy becomes
inferior. Thus dose reductions should be avoided in a
curative setting. Studies into the use of adapted
chemotherapy regimens with limited toxicity for elderly
patients are ongoing. Healthy elderly patients with
node-positive breast cancer and estimated survival of 10
years or more should be considered for more aggressive
chemotherapy regimens that include anthracyclines
and taxanes.

Treatment with adjuvant trastuzumab, concurrent with
taxanes or after chemotherapy for a total duration of
1 year, improves outcome significantly in ERBB2-positive
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patients.” Despite a significant effect on disease-free
survival, irrespective of age group, in the Herceptin
Adjuvant (HERA) trial, few patients aged 70 years or over
have been included in these large trials and oncologists
should remain cautious regarding to adjuvant trastu-
zumab use in elderly patients. In all these studies,
patients with cardiac comorbidity were excluded and, in
the National Surgical Adjuvant Breast and Bowel Project
B31study, age over 50 years was an independent predictor
of trastuzumab-associated congestive heart failure."”
Cardiac adverse events are more a concern in older
patients who are at higher risk of cardiovascular disease.
Healthy elderly patients without cardiac disease and with
ERBB2-positive tumours should be considered for
trastuzumab treatment. Close cardiac monitoring is
essential for older patients receiving trastuzumab in the
adjuvant setting.

There are no conclusive data to confirm that
colony-stimulating factors confer a survival benefit to
elderly patients with breast cancer who are undergoing
chemotherapy, despite the known Dbenefits of
colony-stimulating factors in reducing febrile neutro-
penia, which many elderly patients are at high risk of
developing. EORTC and American Society of Clinical
Oncology (ASCO) guidelines recommend the use of
prophylactic colony-stimulating factors if the expected
rate of febrile neutropenia is 20% or higher. They do
not advise the systematic prophylactic use of
colony-stimulating factors in all elderly patients with
breast cancer receiving chemotherapy with a lower than
20% risk of febrile neutropenia, but state that age by itself
(=65 years) can be a risk factor for febrile neutropenia
that needs to be taken into consideration in the decision
on use of prophylactic colony-stimulating factors.**
Recently, some safety concerns emerged concerning the
use of colony-stimulating factors, since the risk of
developing leukaemia might increase,” but these
concerns were not confirmed by another study.”

Recommendations

Treatment with adjuvant chemotherapy should not be
an age-based decision, but, instead, should take into
account individual patients’ estimated absolute benefit,
life expectancy, treatment tolerance, and preference.
Older patients with node-positive, hormone-negative
breast tumours potentially derive the largest benefit in
survival gain. Although not specifically validated in the
elderly population (=70 years), decision aides such as
Adjuvant! Online can be used to help weigh the risks
and benefits of adjuvant treatment together with the
patient.

In the absence of cardiac contraindications, four
courses of an anthracycline-containing regimen are
usually preferred over CMF in elderly patients with breast
cancer. Taxanes could be added to anthracyclines in
high-risk fit elderly women. Docetaxel and cyclo-
phosphamide or CMF can replace anthracyclines in

For more information on

Adjuvant! Online see http://

www.adjuvantonline.com
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patients at cardiac risk. In the absence of cardiac
contraindications, adjuvant trastuzumab should be
offered to older patients with ERBB2-positive breast
cancer when chemotherapy is indicated, but cardiac
monitoring is essential.

Metastatic breast cancer

Metastatic breast cancer is treatable but not curable.
Therefore, the main aims in treating elderly patients, like
younger patients, with metastatic breast cancer are to
maintain quality of life, minimise symptoms from
disease, and prolong survival without causing excessive
toxicity. Older women are more likely than younger
women to be diagnosed at a more advanced stage of
breast cancer due to a lack of screening or delays in
management.®* In selected patients with low tumour
burden and metastases (especially bone metastases only),
primary tumour removal can improve survival."*"*

Hormone treatment

Hormone treatment should be the treatment of choice
for women with oestrogen-receptor-positive or progest-
erone-receptor-positive tumours withoutlife-threatening
disease. The superiority of aromatase inhibitors as
first-line treatment over tamoxifen has been shown in
the postmenopausal population,”" but whether the
same is true beyond the age of 70 years is suggested
only in a single trial with letrozole.” Since the benefit of
aromatase inhibitors over tamoxifen is mainly in terms

Search strategy and selection criteria

Medline was chosen as the primary source of information for this review. A search of
PubMed was done for English-language articles published from 1990 to March, 2007, with

mou mou

the following MeSH terms: “breast neoplasms”; “mammography”; “radiography”;

v

"ultrasonography”;

o

mastectomy”; “segmenta

"o I
’

sentinel-lymph-node biopsy”;

"o "ou

“mammoplasty”; “radiotherapy”; “chemotherapy”, “adjuvant”; “neoadjuvant therapy”;
“tamoxifen”; and “aromatase inhibitors”. Additionally, publications considered by the
reviewers to be relevant to the topic were included. Study design was not limited to
randomised controlled trials, but also included meta-analyses, reviews, retrospective
studies, cohort studies, and abstracts from key international meetings. Abstracts focusing
on geriatric aspects in a study, including both elderly and non-elderly patients, were only
included if a formal publication on that study had also been published. General studies that
analysed elderly subgroups were included to supplement available data. International and
regional breast cancer treatment guidelines and practice guidelines were also consulted.
Furthermore, although the International Conference of Harmonisation Good Clinical
Practice definition for elderly is 65 years or over, an arbitrary threshold of 60 years was used
in this review for a first selection to obtain sufficient quantities of data. The authors
considered applying the level of evidence and grade of recommendation according to ASCO
guidelines; however, because most studies consist of subanalyses per age group, and
because age cutoff is very heterogeneous in the different studies, we decided it was
inappropriate to apply these levels of evidence to grade the guideline consistently. We
therefore decided to provide consensus recommendations from the expert panel. The SIOG
breast cancer in the elderly task force reviewed the search findings and agreed which studies
were relevant and sufficiently powered to address the various topics discussed throughout
this paper. A consensus was reached among all participants for the recommendations.
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of disease-free survival and not overall survival,
tamoxifen can be a valuable alternative to aromatase
inhibitors if adverse events or cost are a concern.
Patients who initially respond to hormone treatment or
who have prolonged stable disease can have significant
benefit from a subsequent line of non-cross-resistant
hormone treatment (eg, tamoxifen when an aromatase
inhibitor has been used or vice-versa, or exemestane
when anastrozole or letrozole are used or vice-versa).
Treatment options include tamoxifen, an aromatase
inhibitor, a pure antioestrogen such as fulvestrant, a
non-cross-resistant aromatase inhibitor (steroidal
aromatase inhibitor when a non-steroidal aromatase
inhibitor has been used, or vice versa), progestins, or
high-dose oestrogens. There is no evidence for the use
of other forms of hormone treatment in elderly patients
with breast cancer with metastatic disease, compared
with younger postmenopausal patients.

Chemotherapy

Women older than 70 years of age who are treated with
chemotherapy for metastatic disease derive similar
benefits to their younger counterparts.”* Older patients
should not be excluded from receiving chemotherapy
for advanced breast cancer. The use of chemotherapy
should be considered in hormone-receptor-negative or
hormone refractory patients. If oestrogen or
progesterone receptor status is not available or not fully
reliable, one course of hormone treatment might be an
option, particularly in asymptomatic patients, those
without life-threatening metastases, or those who have
had a prolonged interval between primary tumour and
metastatic disease.

Preference should be given to chemotherapeutic drugs
with safer profiles, such as weekly taxane regimens,
newer less cardiotoxic anthracycline formulations,
capecitabine, gemcitabine, and vinorelbine. These drugs
are often used in elderly patients with adapted
doses compared with younger patients, based on pharma-
cokinetic or pharmacodynamic (toxicity) alterations in
this population, but level I evidence on these specific
dosing schedules is generally lacking.”* Monotherapy
is generally favoured over combination chemotherapy
since the latter is generally associated with increased
toxicity and little, if any, survival gain compared with the
sequential use of single drugs. Choice of chemotherapy
drugs and regimens is dependent on individual patient
characteristics and drug availability or reimbursement by
the health system. Since chemotherapy in this situation
is only palliative, the quality of life is paramount and
significant toxicity is generally not acceptable. In
principle, dose reductions in elderly patients are not
systematically recommended, but should be considered
based on pharmacological parameters and altered
according to observed toxicity.””"*** Strict follow-up is
essential in this population in particular to avoid
overtreatmentand debilitating side-effects. Chemotherapy
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regimens with a risk of febrile neutropenia of more than
20% should be delivered with upfront growth factor
support,** but alternative drugs (eg, liposomal anthra-
cyclines) or regimens with less myelosuppression, such
as weekly dosing of anthracyclines and taxanes, are
available and do not require prophylactic administration
of colony-stimulating factors. Particular attention should
be paid to supportive care, since older patients are more
likely to develop neutropenia than are younger patients,*
and generally have less functional reserve than their
younger counterparts.

Bisphosphonates provide a supportive, albeit expensive
and non-life-prolonging, benefit to many patients with
bone metastases. Starting bisphosphonates in women
who have bone destruction on imaging but who have
normal plain radiographs is considered reasonable
treatment.” The safety of long-term administration of
bisphosphonates in elderly patients with cancer has also
been established."*

Targeted treatments

Targeted treatments have been shown to be useful in the
treatment of breast cancer. In ERBB2-positive patients,
trastuzumab should be used in conjunction with
chemotherapy. Age is a documented risk factor for
congestive heart failure in patients receiving trastuzumab,
but depends probably more on pre-existing comorbidities
than on age by itself.*”

In a study of patients of all ages, the addition of
bevacizumab to paclitaxel as first-line treatment for
metastatic breast cancer showed an improvement in
response and disease-free survival."® There are few data
specific to the risks and benefits of bevacizumab in older
patients with breast cancer; however, a pooled analysis of
patients with all types of cancer from five randomised
trials showed that patients over the age of 65 years are at
increased risk of arterial thromboembolic events,
particularly when bevacizumab is given in combination
with chemotherapy.

Recommendations

The goals of treating metastatic breast cancer in older
patients are not different from those in younger patients.
For most patients with hormone-receptor-positive breast
cancer, hormonal treatment should be the first choice.
The use of chemotherapy should be considered in patients
with hormone-receptor-negative, hormone-refractory, or
life-threatening disease. Choice of chemotherapy drugs
and regimens is dependent on individual patient
characteristics, preferences, and drug availability.

Conclusions

Elderly patients comprise a large part of the breast
cancer population, and there are important specific
considerationsforthispopulation. Ourrecommendations
for the treatment of breast cancer in such individuals
are based on evidence and consensus. However, most of
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the available data rely on retrospective studies or
subanalyses from general population studies, and there
is a further need to develop prospective clinical trials for
this older population of patients with breast cancer.
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