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Abstract
Background—American College of Surgeons Oncology Group (ACOSOG) Z0011
demonstrated that eligible breast cancer patients with positive sentinel lymph nodes (SLN) could
be spared an axillary lymph node dissection (ALND) without sacrificing survival or local control.
Although heralded as a “practice-changing trial”, some argue that the stringent inclusion criteria
limit the trial’s clinical significance. The objective was to assess the potential impact of ACOSOG
Z0011 on axillary surgical management of Medicare patients and examine current practice
patterns.

Methods—Medicare beneficiaries aged ≥66 with non-metastatic invasive breast cancer
diagnosed from 2001–2007 were identified from the Surveillance, Epidemiology and End Results-
Medicare database (n=59,431). Eligibility for ACOSOG Z0011 was determined: SLN mapping,
tumor <5 cm, no neoadjuvant treatment, breast conservation; number of positive nodes was
determined. Actual surgical axillary management for eligible patients was assessed.

Results—12% (6,942/59,431) underwent SLN mapping and were node positive. Overall, 2,637
patients (4.4% (2,637/59,431) of the total cohort but 38% (2,637/6,942) of patients with SLN
mapping and positive nodes) met inclusion criteria for ACOSOG Z0011, had 1 or 2 positive
lymph nodes, and could have been spared an ALND. Of these 2,637 patients, 46% received a
completion ALND and 54% received only SLN biopsy.

Conclusions—Widespread implementation of ACOSOG Z0011 trial results could potentially
spare 38% of older breast cancer patients who undergo SLN mapping with positive lymph nodes
an ALND. However, 54% of these patients are already managed with SLN biopsy alone, lessening
the impact of this trial on clinical practice in older breast cancer patients.
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Introduction
Sentinel lymph node (SLN) biopsy is currently the standard of care for staging the clinically
negative axilla in breast cancer patients, with axillary lymph node dissection (ALND)
reserved for patients with clinical axillary metastases or metastases found on SLN biopsy.1–3

However, this treatment paradigm has changed based on the results of the American College
of Surgeons Oncology Group (ACOSOG) Z0011 randomized trial initially reported in
2010.4,5 This trial included patients with clinically node negative invasive breast cancer
treated with lumpectomy and whole breast radiation. Patients with 1 or 2 positive SLNs
were randomized to undergo completion ALND or observation. In this select group of
patients, no significant difference in survival4 or locoregional recurrence5 was observed
between the patients undergoing SLN biopsy alone and those who received a completion
ALND.

The ACOSOG Z0011 study has been heralded by many as a “practice changing trial,”6–8

altering the treatment paradigm for axillary metastases and sparing eligible women the
morbidity of a completion ALND without sacrificing survival or local control. However,
others have argued that the stringent inclusion criteria associated with the trial limits the true
clinical significance of these findings, as a relatively small proportion of patients will be
eligible.9 Given this, we sought to evaluate the potential impact of the ACOSOG Z0011 trial
on the axillary surgical management of older breast cancer patients by determining the
proportion of Medicare breast cancer patients eligible for ACOSOG Z0011. To further
evaluate the potential impact, a secondary objective was to examine current practice patterns
with regards to axillary surgical management in this older population.

Methods
This study was approved by the University of Wisconsin Institutional Review Board and
granted a waiver of consent.

Data source
The linked Surveillance, Epidemiology and End Results (SEER)-Medicare database was
used to identify patients diagnosed with breast cancer from 2001 to2007. The SEER cancer
registries include information on patient demographics, tumor characteristics, first course of
treatment, and survival for persons newly diagnosed with cancer. For individuals who are
eligible for Medicare services, the SEER-Medicare database includes claims for covered
health care services, including hospital, physician, outpatient, home health, and hospice
bills. The SEER-Medicare dataset has successfully linked 93% of individuals over age 65 at
diagnosis to their Medicare record.10,11 In 2000, SEER regions included approximately 26%
of the US population. 12 The SEER-Medicare data is an established resource for studying
cancer practice patterns in older patients.13

Patient selection
All female, Medicare-enrolled patients aged 66 years and older diagnosed with non-
metastatic invasive breast cancer within a SEER region between 2001 and 2007 were
eligible. SEER anatomic site (C50.0–50.6, 50.8–50.9), and histology (8000–8005, 8010–
8015, 8020–8022, 8030–8035, 8041, 8043, 8050–8052, 8140–8141, 8143, 8190, 8200,
8201, 8211, 8230–8231, 8251, 8255, 8260–8261, 8310, 8314,−8315, 8320, 8323, 8401,
8440, 8480, 8481, 8490, 8500–8504, 8507–8508, 8510, 8512–8514, 8520–8525, 8530,
8540–8541, 8543, 8550, 8551, 8560, 8562, 8570–8575, 8980–8982, 9020) codes were used
to identify breast cancer patients. Patients were included in the study if they underwent
definitive breast surgery. Continuous enrollment in Medicare Part A and B was required for
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1-year preceding diagnosis to establish comorbidities through a minimum of 2-years after
diagnosis, death or December 31, 2009 (whichever came first) to assess treatment received.
Patients were excluded if they were enrolled in a Health Maintenance Organization (HMO)
during the same time period. Patients were also excluded if they were diagnosed with
another malignancy five years before or after the date of breast cancer diagnosis, or if their
first diagnosis of breast cancer was made after death (i.e., on autopsy or death certificate).
The final sample size was 59,431 patients.

Patient-related variables
Basic demographics were obtained from SEER data. The Deyo implementation14 of the
Charlson Comorbidity Index15 was used to assess patient comorbidities. The 6th edition
American Joint Committee on Cancer (AJCC) staging16 was used to assign stage based on
SEER tumor size and number of nodes positive. Estrogen and progesterone receptor (ER/
PR) status, and tumor grade were also assessed using SEER.

Treatment-related variables
Receipt of chemotherapy, radiation, and surgical therapy were defined using ICD-9 and CPT
codes (Table 1). The most definitive surgery (i.e. mastectomy if it followed lumpectomy)
was used to assign surgical management of the breast. We determined definitive axillary
surgery based on an algorithm using CPT codes and number of lymph nodes examined
(Table 1).

Determination of ACOSOG Z0011 eligibility
Figure 1 demonstrates how the ACOSOG Z0011 eligibility criteria were applied. To identify
the proportion of patients for whom the ACOSOG Z0011 trial data can be applied, we
considered only patients who underwent a SLN mapping procedure (patients with no
surgical axillary staging procedure were excluded). We were unable to directly assess
clinical axillary lymph node status using the SEER-Medicare database. Therefore, we used
receipt of a SLN biopsy as a surrogate for clinically negative axilla; patients who did not
have SLN mapping performed but had an ALND performed were assumed to have clinically
evident disease at the time of presentation and therefore not eligible for ACOSOG Z0011.
We excluded patients with large tumors (> 5 cm or T3/T4) or who received neoadjuvant
chemotherapy. Patients who underwent lumpectomy followed by whole-breast radiation as
their definitive local management were considered eligible. Finally, we examined the
number of positive nodes. We are unable to distinguish within the SEER-Medicare database
the number of nodes positive at the time of SLN versus the total number of nodes positive
after the completion ALND. We instead categorized the number of positive nodes into 1–2,
3 or ≥4 positive lymph nodes to allow full consideration of which patients are most likely
eligible for ACOSOG Z0011 (those with 1 or 2 positive lymph nodes), possibly eligible (3
positive lymph nodes) and unlikely to be eligible (≥4 positive lymph nodes).

Analysis
The ACOSOG Z0011 inclusion criteria4,5 was applied to the overall cohort to determine the
proportion of patients within the SEER Medicare database with newly diagnosed invasive
breast cancer who would meet the eligibility criteria. Briefly, patients in ACOSOG Z0011
were considered eligible for the trial if they had histologically confirmed breast cancer < 5
cm in size, were clinically node negative, underwent lumpectomy with planned whole breast
radiation, and had 1–2 SLN’s with metastases identified (without matting or gross
extranodal extension). Descriptive statistics for demographic and clinical characteristics
were generated. Actual surgical axillary management of the cohort eligible for ACOSOG
Z0011 was then assessed. The characteristics of patients meeting the ACOSOG Z0011
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inclusion criteria who underwent completion ALND were compared to those who forwent
further axillary surgery with chi-square tests using Stata (College Station, TX). Similar data
and statistics for those undergoing mastectomy that would have otherwise been eligible
under ACOSOG Z0011 (if they had undergone lumpectomy) were also assessed.

Results
Of the 59,431 women >66 years of age diagnosed with invasive breast cancer from 2001
to2007, 22.8% (13,532) were node positive. Figure 1 presents the application of the
ACOSOG Z0011 eligibility criteria to the node positive cohort. Of the 13,532 women with
positive lymph nodes, 6,942 women underwent lymphatic mapping and were assumed to
have clinically negative axilla. Fifty-one percent underwent lumpectomy, with receipt of
mastectomy being the most common reason patients with a positive lymph node did not
meet eligibility for ACOSOG Z0011. Overall, 2,637 patients (4.4% [2,637/59,431] of the
total cohort but 38% [2,637/6,942] of patients with SLN mapping and positive nodes and
80% [2,637/3,312] of patients with SLN mapping and positive nodes who were treated with
lumpectomy plus radiation) had 1or 2 positive lymph nodes and therefore met inclusion
criteria for the ACOSOG Z0011 trial and could have been spared an ALND (Table 2). An
additional 258 patients had 3 positive lymph nodes.

Of the 2,637 patients eligible for ACOSOG Z0011, 1,214 (46%) received a completion
ALND and 1,423 (54%) did not receive additional axillary surgery beyond the SLN biopsy.
Table 3 presents the demographics of these two groups. Patient’s receiving ALND were
more likely to be younger (p<0.001), have fewer comorbidities (p=0.05), and be more likely
to receive chemotherapy (p<0.001).

Given the high rate of SLN only in the lymph node positive lumpectomy patients, practice
patterns for those patients who underwent mastectomy as the definitive breast surgery were
examined to see how rates of completion ALND compared. Of the cohort of 6,241patients
with a primary tumor <5 cm who underwent SLN mapping, 2,688 underwent mastectomy.
One or two positive nodes were identified in 70% (n=1,881), of whom 18% received post-
mastectomy radiation. Of the 1,881 patients, 877 (53%) received a completion ALND in
actual practice and were more likely be younger (p<0.001) and to receive chemotherapy
(p<0.001). In general, axillary surgery practices for patients undergoing mastectomy
paralleled that seen for patients treated with lumpectomy and whole breast radiation.

Discussion
In this observational study of Medicare recipients, we estimated that 38% of older breast
cancer patients with who underwent SLN mapping with positive lymph nodes could be
spared an ALND based on ACOSOG Z0011 criteria. This is in line with other single
institution experiences who have reported rates of approximately 45%.7,9 From the
perspectives of these women spared an ALND and its concomitant morbidity (i.e.
lymphedema, paresthesias), 17–19 ACOSOG Z0011 is clearly a practice changing trial.

However, in our population-based dataset, we also observed that 54% of ACOSOG Z0011
eligible patients were already forgoing a completion ALND in exchange for observation
alone prior to 2007. Prior to the results of ACOSOG Z0011 being reported in 2010, several
observational studies reported similar survival and local recurrence outcomes for patients
with early stage primary tumors and a low burden of axillary disease, regardless of whether
they underwent a completion ALND or not.20–28 Additional indirect evidence supporting
avoidance of ALND came from two randomized controlled trials which compared ALND
versus no ALND in patients with a clinically negative axilla (SLN was not performed in
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either study).29,30 In both trials survival and local recurrence were the same. Although these
studies cannot be directly extrapolated to patients with proven nodal metastases, they further
support the trend away from ALND in breast cancer and may have contributed to the
patterns of care observed in our study.

What about those patients with SLN metastases who underwent mastectomy? In all reported
series as well as our own study, the primary reason why patients would not meet eligibility
criteria for ACOSOG Z0011 was receipt of a mastectomy as the definitive breast surgery,7,9

with one study reporting that almost 75% of patients with positive SLNs would be spared an
ALND if they elected or were candidates for breast conserving therapy.7 Although patients
receiving mastectomy were excluded from ACOSOG Z0011, we observed that many
Medicare patients with positive lymph nodes treated with mastectomy were forgoing further
axillary surgery if only 1–2 axillary lymph nodes are found to be positive (877 patients or
47%).

There is some limited data to support this practice. The recently published International
Breast Cancer Study Group Trial 23-01 randomized patients with SLN micrometastases (<2
mm) to completion ALND versus observation.31 Nine percent of patients enrolled on the
trial were treated with mastectomy, with no difference in breast cancer events in this very
low risk subgroup, regardless of axillary surgery performed.31 A similar trend can be
observed in the NSABP–B32 trial which validated the SLN concept by randomizing patients
with clinically negative axilla to SLN followed by ALND versus SLN followed by ALND
only if the SLN was positive. In this trial, all patients with a positive SLN underwent
completion dissection. However, SLNs of patients found to be node negative underwent
central review using both routine and immunohistochemical staining; occult metastases were
identified in 15.9% of node negative patients. Of these patients, 107 were managed with
mastectomy.1 As was observed in the IBCSG trial, no detriment in outcome was observed
for these mastectomy patients with very low burden axillary disease treated with observation
alone.31 Although far from definitive, data such as this provide some supporting evidence
that the trend away from ALND observed in our SEER-Medicare cohort may not be
resulting in poorer outcomes for these women.

There are several limitations to this study. First, our analysis of the SEER Medicare database
describes the projected impact of the ACOSOG Z0011 study on the Medicare population
rather than change in actual practice due to the dissemination of ACOSOG Z0011 findings.
However, population level data assessing actual dissemination will not be available for
several years. Second, the SEER Medicare database does not provide information on the
number of positive SLN’s identified; we only know the total number of positive lymph
nodes examined. Therefore, we cannot precisely identify our eligible cohort. We addressed
this limitation by presenting categories of the number of positive nodes. Of the 3,312
patients who underwent SLN mapping with positive lymph nodes treated with lumpectomy
and radiation, we estimated that 80% had 1–2, 8% had 3, and 12% had four or more positive
lymph nodes. In our analysis, we considered those with 1–2 nodes positive to be our most
conservative estimate of potential eligible patients, although this likely underestimates
eligible patients as some of those patients with 3 positive nodes could be considered eligible
(if some of those nodes were identified at ALND rather than SLN). Additionally, we used
receipt of SLN mapping as a surrogate for clinically negative axilla. This may underestimate
eligible patients if some surgeons had slow adoption of SLN biopsy as an alternative to
ALND as standard of care.32 A final limitation of our study is that our analysis is limited to
the Medicare population and we cannot make conclusions regarding the potential impact of
ACOSOG Z0011 on younger populations. However, given that patients >65 years of age
comprise more than 40% of all new breast cancer diagnoses and may be the patients most
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likely to have ACOSOG Z0011 data applied to them, our findings have significant clinical
relevance.

Conclusion
In conclusion, we determined that ~38% of older breast cancer patients who underwent SLN
mapping and were found to have positive lymph nodes would be spared an ALND in the era
of ACOSOG Z0011. However, in our pre-ACOSOG Z0011 dataset, we observed that <50%
of eligible older breast cancer patients were receiving a completion ALND even prior to trial
results being reported, thereby dampening the true impact of this trial on clinical practice. It
is noteworthy that the trend away from completion ALND in older patients with low volume
axillary disease extended in our cohort to patients receiving mastectomy. Future work will
need to better define the role of completion ALND for subgroups who do not meet eligibility
for AOCOSOG Z0011, but for whom the risk of axillary recurrence is low, particularly
those patients with low volume axillary disease treated with mastectomy.
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Figure 1.
Selection of patients eligible for ACOSOG Z0011.
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Table 1

Codes Used to Determine Treatment Received

Treatment Modality Definition Codes Used

Radiation Therapy Within 45 days prior
or 364 days after
breast cancer
diagnosis

CPT: 77401–77404, 77406–77409, 77411–77414, 77416, 77418, 77421–77423, 77427,
77431, 77432, 77470, 77499, 77520, 77522, 77523, 77525, 77750, 77761–77763, 77776–
77778, 77781–77784, 77789, 77790, 77799

ICD-9: 92.2–92.29, V58.0, G0256, G0261

Revenue center: 0330, 0333

Chemotherapy Within 45 days prior
or 364 days after
breast cancer
diagnosis*

CPT: 96400–96402, 96405, 96406, 96408–96417, 96420, 96422, 96423, 96425, 96440,
96445, 96450, 96520–96523, 96530, 96542, 96545, 96549

Health Care Common Procedural Coding System: J0640, J8510, J8520, J8521, J8530,
J8560, J8562, J8565, J8597, J8600, J8610, J8700, J8705, J8999–J9001, J9010, J9015,
J9017, J9020, J9025, J9027, J9031, J9033, J9035, J9040, J9041, J9043, J9045, J9050,
J9055, J9060, J9062, J9065, J9070, J9080, J9090-J9098, J9100, J9110, J9120, J9130,
J9140, J9150, J9151, J9155, J9160, J9165, J9170, J9171, J9178–J9179, J9181, J9182,
J9185, J9190, J9200–J9202, J9206–J9208, J9211–J9219, J9225, J9226, J9228, J9230,
J9245, J9250, J9260-J9268, J9270, J9280, J9290, J9291, J9293, J9300, J9302, J9303,
J9305, J9307, J9310, J9315, J9320, J9328, J9330, J9340, J9350, J9351, J9355, J9357,
J9360, J9370, J9375, J9380, J9390, J9395, J9600, J9999, Q0083–Q0085

Revenue Center codes: 0331, 0332, 0335

ICD-9: 99.25, V58.1, V66.2, V67.2, E9931, S9329-S9331, C8953–C8955, G0355–G0363,
G9021–G9032

Breast Surgery (most
definitive)

First mastectomy or
last lumpectomy (if
no mastectomy)
within 45 days prior
to diagnosis or within
365 days after dx

Mastectomy:
CPT: 19140, 19180, 19182, 19300, 19303, 19304, 19200, 19220, 19240, 19305–19307
ICD-9: 85.34, 85.36, 85.4, 85.43, 85.44, 85.45, 85.46, 85.47, 85.48, 85.35

Lumpectomy:
CPT: 19120, 19125, 19126, 19160, 19301, 19162, 19302
ICD-9: 85.2, 85.20, 85.21, 85.22, 85.23

Axillary Surgery (most
definitive)

within 45 days prior
to diagnosis or within
365 days after
diagnosis

Axillary lymph node dissection:

1 if there is an axillary surgery CPT code AND no SLN mapping (38792,
78195, 78800, 78801) and/or lymph node biopsy code (38500, 38525) is
present (regardless of number of nodes examined)

2 if there is any axillary surgery CPT code AND ≥7 lymph nodes are examined
(regardless of what other axillary surgery CPT codes may be present)ICD-9:
40.3, 40.51, 85.43, 85.48

Sentinel lymph node biopsy:

1 if there is a SLN mapping (38792, 78195, 78800, 78801) and/or lymph node
biopsy code (38500, 38525) AND no other axillary surgery CPT codes are
present (regardless of number of nodes examined)

2 if there is a SLN mapping (38792, 78195, 78800, 78801) and/or a lymph node
biopsy code (38500, 38525) AND ≤7 lymph nodes were examined (regardless
of what other axillary surgery CPT codes may be present)

No axillary surgery:
if there no axillary surgery CPT code OR if no lymph nodes are examined

CPT, Current Procedural Terminology; ICD-9, International Classification of Diseases, 9th revision

*
neoadjuvant chemotherapy was defined using the same codes with the XXXXX time frame
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Table 2

Elderly patients potentially eligible for ACOSOG Z0011

Definition of Patient Cohort N
% of cohort with 1 or 2 positive
lymph nodes who are potentially

eligible for ACOSOG Z0011

Total cohort of elderly breast cancer patients 59,431 4.4%

Elderly breast cancer patients, underwent SLN mapping, and have pathologically positive
lymph nodes

6,942 38%

Elderly breast cancer patients, underwent SLN mapping, have pathologically positive lymph
nodes, and treated with lumpectomy + whole breast radiation

3,312 80%
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Table 3

Characteristics of Patients Eligible for ACOSOG Z0011 Based on Axillary Surgery Received

SLN Biopsy
Alone

Completion
ALND P value

N=1,423 N=1,214

Age

66–70 406 (29%) 447 (37%)

71–75 393 (27%) 369 (30%) p<0.001

76–80 366 (26%) 255 (21%)

81+ 258 (18%) 143 (12%)

Tumor Size

<2 cm 923 (65%) 763 (63%) p=0.3

2–5 cm 500 (35%) 451 (37%)

ER-PR Status

Positive 1003 (70%) 841 (69%) p=0.3

Negative 311 (22%) 293 (24%)

Unknown 109 (8%) 80 (7%)

Charlson

Comorbidity Index

0 955 (67%) 866 (71%)

1 337 (24%) 250 (21%) p=0.05

2 130 (9%) 94 (8%)

Receipt of Chemotherapy

Yes 498 (35%) 623 (51%)

No 925 (65%) 591 (49%) p<0.001
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