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Introduction:Management of early breast cancer in the elderly population is challenging due to different breast
cancer biology and limited tolerance to aggressive treatments. The aim of this study is to evaluate whether the
omission of axillary staging impacts breast cancer outcomes in elderly patients.
Patients and Methods: A systematic review and meta-analysis was carried out following the Preferred Reporting
Items for Systematic Reviews andMeta-analysis (PRISMA) guidelines. The electronic databaseswere searched in
August 2014 using the following inclusion criteria:

Population Elderly patients (≥70 years) with early stage (T1/T2, N0) breast cancer.
Intervention Axillary staging with a sentinel node biopsy, axillary sampling or axillary node dissection.
Control No axillary surgery.
Outcomes Local-regional recurrence, disease-free survival, overall survival.
Study design RCTs.

Results: Two RCTs met the eligibility criteria and were included. A meta-analysis of the included RCTs of
692 patients found that axillary staging reduced the risk of axillary recurrence compared to no axillary staging

(RR 0.24, 95% CI: 0.06 to 0.95, I2 = 0%, p = 0.04). There were no differences observed in in-breast recurrence
or distant recurrence (RR 1.20, 95% CI: 0.55 to 2.64, I2 = 62%, p = 0.65, RR 1.17, 95% CI: 0.75 to 1.82, I2 = 0%,
p = 0.48, respectively). There were no differences observed in overall or breast-cancer specific mortality
(RR 0.99, 95% CI: 0.79 to 1.24, I2 = 0%, p = 0.92, RR 1.07, 95% CI: 0.72 to 1.57, I2 = 0%, p = 0.75, respectively).
Discussion: Omission of axillary staging in elderly patients with clinically negative axillae results in increased
regional recurrence but does not appear to impact survival.

© 2016 Elsevier Ltd. All rights reserved.
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1. Introduction

Women above the age of 65 make up approximately 40% of new
breast cancer diagnoses [1]. With an aging population, management of
breast cancer in the elderly is a growing problem that general and
specialized breast surgeons are increasingly facing. Management of
breast cancer in this growing patient population is challenging as breast
cancer biology differs in some respects in older patients, treatment
tolerance varies, and there are substantial competing risks of mortality
[2,3]. Without definitive data demonstrating better survival with
axillary lymph node dissection, the National Comprehensive Cancer
Network (NCCN) recommends that axillary lymph node dissection
may be considered optional in patients for whom the decision regarding
adjuvant therapy is not affected by the results of the axillary dissection
such as in the elderly [4].

Currently there is significant variability in managing elderly pa-
tients with breast cancer. A recently published study using the
American Commission on Cancer's National Cancer Data Base,
which captures approximately 80% of all newly diagnosed breast
cancers, demonstrated significant variation in the use of axillary
staging in T1N0 breast cancers in the elderly across the United
States. Patients treated at academic facilities were 18.5% less likely to
undergo axillary staging compared to community practices (OR 0.81,
95% CI 0.76–0.87) and there were also variations by geographic region
[5]. Similarly, a study comparing breast cancer treatment in the elderly
between the Netherlands and Ireland demonstrated variations in re-
ceipt of axillary surgery and concomitant variations in survival stage
for stage [6].

Given the volume of breast cancer diagnoses and the non-
centralized nature of its treatment, determination and dissemina-
tion of evidence-based practices are critical to avoid both the over-
treatment and the under-treatment of elderly patients. Thus we
undertook a systematic review and meta-analysis of randomized
controlled trials in elderly women with early stage breast cancer to
evaluate whether the omission of axillary staging impacts breast
cancer outcomes.

2. Materials and Methods

2.1. Protocol

A systematic review protocol was developed using the Preferred
Reporting Items for Systematic Reviews and Meta-analysis guidelines
for protocols (PRISMA-P) [7]. The protocol was registered on the
PROSPERO register (Prospective Register Of Systematic Reviews) with
registration number CRD42014010750.

2.2. Eligibility Criteria

The following criteria were used to select studies for inclusion:

Patients: Elderly (≥70 years of age) patients with early stage breast
cancer (T1/T2, N0). Studies including a population with at least
50% of the patients over 70 years of age were included. Studies
evaluating in-situ breast cancer or more advanced disease (T3/T4,
clinically or biopsy proven positive nodes) were excluded.
Intervention: Axillary staging with a sentinel node biopsy, axillary
sampling or axillary lymph node dissection.
Control:No axillary surgery. Studies comparing sentinel lymph node
biopsy to axillary lymph node dissection or evaluating completion
axillary dissection following a positive sentinel lymph node biopsy
were excluded. Studies comparing axillary staging to axillary
radiation were excluded.
Outcomes: Local, regional, and distant recurrence; breast cancer
specific mortality and overall mortality.
Study design: Randomized controlled trials (RCTs).
Other: No other limitations were used (e.g. language of publication,
publication status).

2.3. Information Sources

The electronic databases MEDLINE, Embase, and Cochrane Register
of Controlled Trials were searched from inception until August, 2014.
The MESH terms breast cancer and lymph node excision were used
along with a validated filter for RCTs. The MEDLINE strategy was com-
piled by an expert librarian and peer reviewed by another using the
Peer Review of Electronic Search Strategies (PRESS) checklist as a
guide [8]. The final search strategies for MEDLINE and Embase can be
found in Appendix 1. The reference lists of the eligible studies were
searched. In order to ensure literature saturation, a PubMed Related
Article searchwas conducted for the studies that were deemed relevant
and included.

2.4. Study Selection

After pilot-testing the eligibility criteria, two independent reviewers
assessed the relevance of the literature search results. Thiswas conduct-
ed for level 1 screening of titles and abstracts and level 2 screening
of potentially relevant full-text articles. Conflicts were resolved by
discussion.

2.5. Data Collection Process

After a pilot-test of the data abstraction form, data was abstracted
from the RCTs by two independent reviewers. Conflicts were resolved
by discussion. Authors were contacted for data clarifications, as
necessary.

2.6. Risk of Bias Appraisal

The risk of bias was assessed using the Cochrane Risk of Bias tool [9]
by two reviewers, independently. Conflicts were resolved by discussion.
Authors were contacted for further relevant information to assess risk
of bias, as necessary. We planned to draw funnel plots for examining
publication bias for outcomes with at least 10 RCTs contributing data
[10].
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2.7. Synthesis

The patient and study characteristics and risk of bias results were
described narratively. For outcomes with at least two included RCTs, a
fixed effect meta-analysis was conducted. A fixed effect was used, as
the RCTs were clinically, methodologically, and statistically similar
e.g., I2 b 75%) [11]. Statistical heterogeneity was assessed using the I2

statistic [12]. Since all of the included outcomes were dichotomous,
the relative risk (RRs) and corresponding 95% confidence intervals
(CIs) were calculated. All analyses were conducted using Revman 5.1,
the Cochrane Collaboration's software [11].
3. Results

3.1. Literature Search

A search of MEDLINE, Embase, and Cochrane Register of Controlled
Trials resulted in 4640 titles and abstracts that were screened. Thirty-
two full text articles were selected for full text screening. An additional
67 titles and abstracts were screened based on a related article search
of the included RCTs. Subsequently, two RCTs [13,14] fulfilled the
eligibility criteria and were included (Fig. 1). The characteristics of the
included studies are shown in Table 1. All patients in Martelli et al.
study received quadrantectomy and post-operative radiation to the
residual breast using a conventional irradiation technique. A dosage
regimen of 50 Gy over 25 fractions was used, and a boost of 10 Gy
was administered to the tumor bed, with no irradiation aimed at the ax-
illary, supraclavicular or internal mammary nodes. All patients were
Fig. 1. Flow diagram of includ
prescribed 20 mg per day tamoxifen for 5 years. In the Rudenstam
et al. study, 45% of their patients received mastectomy, 33% of the pa-
tients underwent breast-conserving surgery and radiotherapy, and
23% underwent breast-conserving surgery without radiotherapy. Their
patients in both arms received tamoxifen 20 mg per day for 5 years as
well.
3.2. Patient and Study Characteristics

Martelli et al. [14] conducted a single-centre RCT of patients aged
65–80 with clinical T1N0 onmammographic measurement. The prima-
ry outcomes were overall survival and breast cancer-specific mortality
in patients who had vs. who did not have axillary surgery as part of
their initial breast cancer operation. The secondary outcomes were re-
currence of ipsilateral breast cancer, contralateral breast cancer, distant
metastasis, and overt axillary disease for those who did not undergo
axillary surgery. This study had a calculated sample size of 642, for a
power of 94% to exclude an increase of 10% in distant metastasis in
the group who did not undergo axillary surgery as part of their primary
operation.

Rudenstam et al. [13] conducted a multicentre RCT of patients older
than the age of 60 with operable clinically node negative breast cancer.
The primary outcome was quality of life in patients who had vs. who
did not have axillary surgery. The secondary outcomes were overall
survival, disease free survival, and breast cancer specific mortality.
This study aimed for a sample size of 472 in order to have a power of
80% to detect a decrease of 13% in morbidity in the group who did not
undergo axillary surgery as part of their primary operation.
ed and excluded studies.
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3.3. Risk of Bias Results

Both studies used random sequence generation and allocation
concealment. As shown in Table 2, neither study utilized blinding as
part of their methodology. We were unable to draw funnel plots due
to the dearth of studies included in the meta-analysis.

In Martelli et al.'s study, the risk of bias from incomplete outcome
data is low as only 14 patients were excluded on the basis of protocol
violations of the 238 patients who were randomized. The risk of
selective reporting bias is low because all the outcomes were analyzed
regardless of statistical significance.

Rudenstam et al.'s study also had a low risk of bias from incomplete
outcome data: all 473 patients were analyzed, even though 10 patients
did not meet the eligibility criteria (4%). An intent-to-treat analysis was
used. The risk of selective reporting bias is low as all the outcomes were
reported regardless of statistical significance.

3.4. Axillary Surgery Reduces Axillary Recurrences But Does Not Impact
In-breast or Distant Recurrences

Axillary dissection reduced the risk of axillary recurrence compared
to no axillary staging in a meta-analysis including 2 RCTs and 692
patients (RR 0.24, 95% CI: 0.06 to 0.95, I2 = 0%, p = 0.04) (Table 3A).

There were no differences observed in in-breast recurrence or
distant recurrence between axillary staging and no axillary staging in
a meta-analysis including 2 RCTs and 692 patients. (RR 1.20, 95%
CI: 0.55 to 2.64, I2 = 62%, p = 0.65, RR 1.17, 95% CI: 0.75 to 1.82, I2 =
0%, p = 0.48, respectively) (Tables 3B & 3C).

3.5. Axillary Surgery Does Not Impact Overall or Disease-Specific Mortality

There were no differences in overall or breast-cancer specific
mortality observed between axillary staging and no axillary staging in
a meta-analysis including 2 RCTs and 692 patients. (RR 0.99, 95%
CI: 0.79 to 1.24, I2 = 0%, p = 0.92, RR 1.07, 95% CI: 0.72 to 1.57, I2 =
0%, p = 0.75, respectively) (Tables 4A & 4B).

4. Discussion

Our systematic review provides a critical appraisal of the available
randomized evidence; the pooled data suggests an increase in risk of
regional recurrence with omission of axillary staging in the elderly.
Our study also highlights the paucity of evidence available to direct
the surgical management of elderly patients with early stage breast
cancer. However, differences in overall or breast-cancer specific
mortality were not observed between axillary staging and omission of
axillary staging.

Until now, the lack of evidence to guide clinicians managing elderly
patients with breast cancer has left chances for over and under
treatment of many women. Evidence of variation in practice has been
demonstrated in past studies [5,6]. In the United States, Pesce et al.
found in patients older than 70, those treated at academic facilities
were 18.5% less likely than community cancer programs to undergo
axillary staging. There was significant regional variation as well, with
patients treated in the Midwest 3.8 times more likely to undergo
axillary staging than those in Northeast [5]. Truong and colleagues
demonstrated significant variations in practice between age groups
with a concomitant worsening in breast cancer outcomes [15]. With
increasing age, axillary dissection was more frequently omitted (4% vs.
8% vs. 22% in the three groups respectively). Omission of axillary surgery
was not associated with higher rates of regional recurrence for the
entire cohort or any sub-cohort based on age. However, among
women N75 years, there was a small benefit for overall survival with
axillary dissection (adjusted HR 1.36, p = 0.03), but not for disease-
specific survival (adjusted HR 1.26, p = 0.38). The finding of a small
overall survival benefit and no disease-specific survival benefit in



Table 2
Assessment of the quality of the included randomized trials.

Study Random sequence
generation

Allocation
concealment

Blinding Blinding of outcome
assessment

Incomplete outcome
data bias

Selective reporting
bias

Martelli et al. Yes Yes No No Low risk Low risk
Rudenstam et al. Yes Yes No No Low risk Low risk
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women N75 years raises the concern of selection bias in observational
studies, with healthier elderly patients more likely to undergo axillary
surgery. Among patients included in the meta-analysis, 2 out of
343 patients (0.58%)with axillary surgery had a recurrence in the axilla,
compared to 10 out of 349 patients (2.9%) had axillary recurrence
without axillary surgery. Overall, the absolute number of patients that
benefitted from the axillary recurrence remains small, and the vast
majority of patients in the no axillary surgery group had no axillary
recurrence (97%), or breast-cancer specific mortality (87.7%).

In both included studies, one of the inclusion criteria is clinically
N0 disease. In Martelli et al.'s study, the ALND arm had a rate of
23% for occult positive axillary lymph node. In their no ALND arm,
only 4 patients (3.6%) developed axillary disease, 2 of them
remained alive and disease-free. The Rudenstam et al. study showed
a similar pattern: 28% of patients in the ALND arm were found to
have occult positive nodes. Among the no ALND arm, only 6 patients
(2.5%) developed axillary recurrence. Rudenstam et al.'s study did
modify their protocol in 1999 to allow SLNB in the ALND arm, but
only two patients underwent the SLNB option. Taking both studies'
findings together, there is little therapeutic benefit from getting rid
of occult positive lymph nodes in patients with clinical N0 disease.
Therefore, we speculate that similarly, SLNB would also have little
therapeutic benefit.

Personalizing the care of elderly patients is difficult given the un-
clear oncologic benefit and the complicating comorbidities. What is
clear, however, is the morbidity of axillary dissection and sentinel
lymph node biopsy. Though sentinel lymph node biopsy is less mor-
bid than axillary dissection, major randomized controlled trials such
as ALMANAC and NSABP B-32 demonstrated persistent long-term
problems with arm function, lymphedema, and paresthesia follow-
ing a sentinel node biopsy [16,17]. In the ALMANAC trial, patients
who underwent sentinel lymph node biopsy reported substantial
arm swelling (7%) and numbness (8.7%) 18 months after surgery.
Table 3A
Forest plot of pooled effect of axillary dissection versus no axillary dissection on rec

Table 3B
Forest plot of pooled effect of axillary dissection versus no axillary dissection on rec
In the NSABP B-32 trial, the sentinel lymph node biopsy group
experienced residual arm numbness (8.1%) at 36 month follow-up
and impaired should abduction (13.2%) at 6 month follow-up.
Older patients (N70 years) had increased odds of long-term lymph-
edema (OR 1.41 p = 0.006). Given that many elderly patients have
comorbidities and existing difficulty with independent activities of
daily living, any additional morbidity after axillary surgery may
have a greater impact on their daily function than their younger
counterparts.

Few trials exist to guide clinicians in the management of early stage
breast cancer specifically in elderly patients, leaving physicians to look
for guidance from observational studies and treatment guidelines
that have been validated in younger and healthier women. The more
favorable tumor biology of breast cancer in the elderly is often cited as
justification for a less aggressive approach. In this age group, primary
breast tumors are more likely to express estrogen and progesterone
receptors, have lower proliferative rates, a lower frequency of diploidy,
have normal p53, and lack c-erbB2 [18,19].. Past studies have attempted
to address the question of whether axillary staging impacts adjuvant
therapy decision making in the elderly. A retrospective study from
Milan identified that in women N65 years with clinically negative
axillae, histologic nodal status did not change the treatment algorithm
[20]. In the study by Truong et al., adjuvant chemotherapy was
prescribed in only 1% of women older than 75 years of age who
underwent axillary dissection [15]. Furthermore, Jackson et al. found
that among patients with a clinically negative axilla, tumors b0.5 cm
and without lymphovascular invasion, eliminating axillary dissection
had an estimated mean difference in 5-year disease-free survival of
b1% (5 year DFS 92.99% with axillary dissection vs 92.28% without
axillary dissection) [21]. Overall, these studies among others have
shown that axillary staging infrequently alters adjuvant treatment
decisions as many elderly women are prescribed less toxic endocrine
therapies regardless of nodal burden.
urrence in the axilla.

urrence in the breast.



Table 3C
Forest plot of pooled effect of axillary dissection versus no axillary dissection on distant recurrence.

Table 4A
Forest plot of pooled effect of axillary dissection versus no axillary dissection on overall mortality.
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The RCTs included in this systematic review had some limitations.
Both of the included trials could not accrue the planned sample size
and fewer than the expected number of deaths and disease events
occurred. Past literature has highlighted the multiple barriers facing
clinical trials recruiting the elderly. Themain hurdles are the restrictions
on enrolment due to comorbidities and functional status [22,23]. Many
studies exclude patients with hypertension, cardiac, hematologic, renal
or pulmonary diseases. In addition, more than 80% of clinical trials
require participants to be ambulatory, capable of working, or carrying
out their activities of daily living independently, and about 90% of the
trials exclude patients with a history of previous cancer [23]. As a result,
the elderly patients who aremore likely to havemultiple comorbidities,
functional impairment and previous cancer are underrepresented in
clinical trials. In similar settings where oncology clinical trials have
failed to reach accrual, meta-analysis has been used to pool the data to
achieve a larger sample [24,25]. Given the heterogeneity of the elderly
population and barriers to recruiting them into studies, the external
validity of trial data is limited, and as a result, the generalizability of
this meta-analysis based on these trials should be considered carefully.
Despite the limitations of the included studies, this meta-analysis
strives to summarize the results from the RCTs in a transparent fashion,
while highlighting the lack of high-level evidence on managing early
breast cancer in the elderly.

There are a few limitations of our systematic reviewmethods worth
mentioning. For example, although an extensive search was performed
for unpublished studies, the search strategy employed might have
missed some trial protocols or conference abstracts reporting data
Table 4B
Forest plot of pooled effect of axillary dissection versus no axillary dissection on bre
relevant to this systematic review. In addition, publication bias could
not be assessed since only two RCTs were included. Despite the limita-
tions of the included studies and the limitations on the systematic re-
view methods, this study strives to summarize the results from the
RCTs in a transparent fashion, while highlighting the lack of high-level
evidence on managing early breast cancer in the elderly.

The results of this meta-analysis indicate that omission of axillary
staging in elderly patients with clinically negative axillae results in
increased regional recurrence but does not appear to impact survival.
Current research suggests that axillary staging infrequently impacts
themanagement plan of elderly patients given the better tumor biology
and increased rate of estrogen receptor overexpression. The role of
axillary staging should be discussed on a case-by-case basis in a multi-
disciplinary setting to evaluate the potential impact of the results on
adjuvant treatment decisions.
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Appendix 1. Ovid MEDLINE(R) In-Process & Other Non-Indexed
Citations and Ovid MEDLINE(R) 1946 to Present & EBM Reviews —
Cochrane Central Register of Controlled Trials July 2014

Search run on August 18, 2014
1 Carcinoma/
2 Lymphatic Metastasis/
3 exp breast neoplasms/
4 exp Breast/ or Breast Diseases/
5 neoplasms/ or Adenocarcinoma/ or Carcinoma/
6 4 and 5
7 (brca or (breast adj4 (adenocarcinoma* or cancer* or carcinoma*

or metasta* or neoplasm* or neoplas* or tumo?r or malignan*))).ti,ab.
8 1 or 2 or 3 or 6 or 7
9 exp Lymph Node Excision/
10 Lymph Nodes/su
11 (axillary adj3 dissection).tw.
12 (Axillary adj (staging or clearance or surgery)).tw.
13 (Sentinel node adj (surgery or procedure or biopsy)).tw.
14 Neoplasm Staging/
15 ((stage or staging) adj2 (cancer* or neoplas* or tumo?r* or

carcinoma* or malignan* or adenocarcinoma*)).tw.
16 Axilla/ or (axilla or lymph node*).tw.
17 (14 or 15) and 16
18 9 or 10 or 11 or 12 or 13 or 17
19 randomized controlled trial.pt.
20 controlled clinical trial.pt.
21 randomized.ab.
22 placebo.ab.
23 clinical trials as topic/
24 randomly.ab.
25 trial.ti.
26 19 or 20 or 21 or 22 or 23 or 24 or 25
27 8 and 18 and 26
28 27 not (exp "Animals"/not "Humans"/)
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Search run on August 18, 2014
1 exp carcinoma/
2 exp lymph node metastasis/
3 exp breast tumor/
4 exp breast/ or breast disease/
5 Neoplasm/
6 4 and 5
7 (brca or (breast adj4 (adenocarcinoma* or cancer* or carcinoma*

or metasta* or neoplasm* or neoplas* or tumo?r or malignan*))).ti,ab.
8 1 or 2 or 3 or 6 or 7
9 exp lymph node dissection/
10 exp lymph node/su
11 (axillary adj3 dissection).tw.
12 (Axillary adj (staging or clearance or surgery)).tw.
13 (Sentinel node adj (surgery or procedure or biopsy)).tw.
14 Neoplasm Staging/
15 ((stage or staging) adj2 (cancer* or neoplas* or tumo?r* or

carcinoma* or malignan* or adenocarcinoma*)).tw.
16 Axilla/ or (axilla or lymph node*).tw.
17 (14 or 15) and 16
18 9 or 10 or 11 or 12 or 13 or 17
19 random*.tw.
20 factorial*.tw.
21 crossover*.tw.
22 cross over*.tw.
23 cross-over*.tw.
24 placebo*.tw.
25 (doubl* adj blind*).tw.
26 (singl* adj blind*).tw.
27 assign*.tw.
28 allocat*.tw.
29 volunteer*.tw.
30 crossover-procedure/
31 double-blind procedure/
32 randomized controlled trial/
33 single-blind procedure/
34 or/19-33
35 8 and 18 and 34
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