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Abstract

Background.—Contralateral axillary nodal metastases (CAM) is classified as stage IV disease,
although many centers treat CAM with curative intent. We hypothesized that patients with CAM,
treated with multimodality therapy, would have improved overall survival (OS) versus patients
with distant metastatic disease (M1) and similar OS to those with locally advanced breast cancer
(LABC).

Methods.—Using the NCDB (2004-2016), we categorized adult patients with node-positive
breast cancer into three study groups: LABC, CAM, and M1. Kaplan-Meier curves were used
to visualize the unadjusted OS. Cox proportional hazards models were used to estimate the
association of study group with OS.

Results.—A total of 94,487 patients were identified: 122 with CAM, 12,325 with LABC,

and 82,040 with M1 (median follow-up 63.6 months). LABC and CAM patients had similar
histology and rates of chemotherapy and endocrine therapy receipt. However, the CAM group

had significantly larger tumors, more estrogen-receptor expression, higher T-stage, and more
mastectomies than the LABC group. Compared with M1 patients, CAM patients were more likely
to have grade 3 and cT4 tumors. Patients with CAM and LABC had similar 5-year unadjusted

OS and significantly improved OS vs M1 patients. After adjustment, LABC and CAM patients
continued to have similar OS and better OS vs M1 patients.

Conclusions.—CAM patients who receive multi-modal therapy with curative intent may have
OS more comparable to LABC patients than M1 patients. Out data support a reevaluation of
whether CAM should remain classified as M1, as N3 may better reflect disease prognosis and
treatment goals.

Contralateral axillary metastasis (CAM) is an uncommon event in breast cancer, defined as

the identification of tumor deposits in the nodes of the contralateral axilla.1~14 This may
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occur as: (1) a synchronous event with an initial locally advanced breast cancer (LABC),
(2) a metachronous event in isolation, (3) a synchronous event with an in-breast tumor
recurrence and presumed aberrant lymphatic drainage, and lastly as (4) a metachronous
event with a local recurrence. Contemporary studies report frequencies ranging from 0.8 to
6%, seen more commonly with recurrent disease than primary diagnoses.1~10 The American
Joint Committee on Cancer (AJCC) classifies CAM as stage 1V disease and considers it

to be a “distant event,” potentially occurring from circulating tumor cells.1> However, a
growing body of evidence supports that CAM may be more appropriately classified as

N3 disease, with some potentially cured with aggressive multimodal therapy. Thus, the
presentation with CAM in the absence of other distant metastases represents a therapeutic
dilemma in breast cancer.

Evidence of prolonged survival among patients with CAM managed with aggressive
treatment is accumulating. Unfortunately, because CAM is infrequently encountered, current
data are limited to single-institution, retrospective reviews. Most series report that patients
with CAM often undergo complete axillary lymph node dissection (ALND) for management
of the contralateral axilla in addition to receiving systemic therapy.1-6-10 Furthermore,

about half of patients are being managed with radiation to the contralateral axilla.1:6-10
These findings suggest treatment with curative intent in a patient population that is
otherwise considered metastatic, and is consistent with a trend towards managing CAM

as a progressive locoregional process, and not as Stage 1V disease.

The purpose of this study was twofold: (1) to describe the tumor characteristics of patients
with CAM being managed with multimodal therapy using a large national database; and (2)
to characterize the survival of breast cancer patients with CAM when treated with curative
intent. We hypothesized that patients with CAM, without other sites of distant metastatic
disease, who were treated with multi-modal therapy would have improved overall survival
(OS) compared with patients with distant metastatic (M1) disease.

METHODS

Adult patients (age =18 years) diagnosed with breast cancer were identified in the National
Cancer Data Base (NCDB) from 2004 to 2016. Patients diagnosed in 2016 were excluded
due to lack of survival data. Patients were categorized into three study groups: (1) locally
advanced breast cancer (LABC), (2) isolated contralateral axillary metastases (CAM), and
(3) metastatic disease (M1) (Fig. 1). The LABC group included patients with stage cN2b/3a-
¢, MO unilateral disease, who completed both definitive breast surgery and radiation. The
CAM group was defined as patients with cM1 disease where the metastatic site was
classified in the NCDB as “distant lymph nodes”, which includes cervical, contralateral

or bilateral axillary and/or internal mammary nodes, or “other” distant lymph nodes, and
no other metastatic sites were present. All patients in the CAM group also had to have
completed definitive breast surgery and radiation, in addition to resection of the “distant
lymph nodes.” The metastatic (M1) group consisted of patients who were classified as cM1
with disease at any sites other than or in addition to distant lymph nodes. Patients who had
multiple metastatic sites, including distant lymph nodes, were included in the M1 group.
Breast cancer patients who could not be categorized into one of these three groups were
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excluded. Notably, the NCDB is limited to initial diagnoses, does not include recurrent
disease, and therefore these study cohorts were all primary cancers.

Patient characteristics were summarized by N (%) for categorical variables and median
(interquartile range, IQR) for continuous variables for all patients and according to study
group: LABC, CAM, M1. Groups were compared using the chi-square or Fisher’s exact test
for categorical variables and the analysis of variance (ANOVA) for continuous variables, as
appropriate. A Kaplan-Meier curve was used to visualize unadjusted OS. Median survival
time plus 5- and 10-year survival rates were estimated using the Kaplan-Meier method,

and the log-rank test was used to test for differences between groups. A Cox proportional
hazards model was used to estimate the association of study group with OS after adjustment
for known covariates, including age, year of diagnosis, gender, race/ethnicity, insurance
status, income level, education level, facility type and location, distance traveled to treating
institution, Charlson/Deyo comorbidity score, histology, cT stage, surgery type, receipt

of chemotherapy, and endocrine therapy, and hazard ratios (HRs), and 95% confidence
intervals (Cls) are reported. Study-group pair-wise HRs also were estimated from this
adjusted model and are reported. To account for the correlation of patients treated at the
same facility, a robust sandwich covariance estimator was used in the adjusted survival
model.

Only patients with available data for all covariates were included in each model, and
effective sample sizes are reported for each table/figure. A pvalue < 0.05 was considered
statistically significant. No adjustments were made for multiple comparisons. All statistical
analyses were conducted using SAS, version 9.4 (SAS Institute, Cary, NC) or R, version
3.5.1 (R Foundation for Statistical Computing, Vienna, Austria). Due to use of de-identified
data, our institutional review board granted the study exempt status.

A total of 94,487 patients meeting the inclusion criteria were identified: 122 with CAM,
12,325 with LABC, and 82,040 with M1 disease (Fig. 1). Patient demographics and tumor
characteristics are shown in Table 1 stratified by study group. Progressively advanced
disease (LABC -> CAM -> M1) was associated with older age (median ages 55, 57, and

62, respectively, p< 0.001). Compared with patients with LABC, CAM patients had a larger
tumor size (median 3.95 vs. 3.70 cm), higher frequency of grade 3 tumors (grade 3, 63.1%
vs. 59.0%), more estrogen-receptor (ER)-positive tumors (68.9% vs. 59.9%), and lower rates
of triple-negative disease (15.9% vs. 23.8%). In addition, the CAM group had markedly
higher T-stage, both in the initial clinical classification (cT4, 41.0% vs. 22.4%) and at final
pathologic assignment (pT4, 15.6% vs. 7.2%).

Consistent with a higher T-stage, the CAM group underwent mastectomy with higher
frequency (84.4% vs. 78.2%) compared with the LABC group (Table 2). The LABC and
CAM groups had nearly identical rates of adjuvant systemic therapy (chemotherapy: 94.6%
vs. 95.1%, and endocrine therapy: 55.9% vs. 55.7%).

Ann Surg Oncol. Author manuscript; available in PMC 2022 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Nash et al.

Page 4

Median follow-up was 63.6 months (95% confidence interval Cl] 63.0-64.2) for the entire
study cohort. While LABC patients had a slightly longer median OS than CAM (102.1 vs.
83.2 months), this difference did not achieve significance; both LABC and CAM groups had
significantly longer OS than the M1 group (median 24.7 months). Five-year unadjusted OS
for patients with LABC and CAM was 64.7% (95% CI 63.7-65.7) versus 58.2% (95% CI
46.7-68.1), which were significantly improved compared with M1 patients [21.6% (95% CI
21.3-22.0)] (Fig. 2). After adjustment for multiple covariates, OS in patients with LABC
and CAM were comparable and significantly better than that of M1 patients (hazard ratio
[HR] 0.48, 95% CI 0.46-0.50 and HR 0.44, 95% CI 0.33-0.61, compared with reference
M1) (Table 3).

DISCUSSION

We present, for the first time, an analysis of patients in a large national database showing
that breast cancer patients with isolated CAM have similar survival to patients with

LABC (cN2b-N3a-c) when they are treated with curative intent. The current approach to
patients with stage IV breast cancer focuses on systemic therapy and symptom palliation
rather than cure.1>17 However, patients with CAM have been shown to have significantly
prolonged survival compared with other stage IV patients when they are treated with
curative intent.5:8:9.14 A recent meta-analysis by Caswell-Jin reported a median survival
of 38 months in patients with recurrent metastatic breast cancer, and 31 months in patients
with de novo stage IV disease.16 While this is slightly longer than the 24.7 months that
we reported here, our study reveals CAM patients had a median OS of 83.2 months, which
was significantly longer than that of patients with stage IV disease and similar to patients
with LABC (102.1 months). In their systematic review of the CAM literature, Moossdorff
et al. reported an OS of 82.5% with a median follow up of 50.3 months, which is similar
to patients with locoregional disease, and divergent from those with metastatic disease.14
These results build on an accumulating body of evidence that patients with CAM have the
potential for prolonged survival similar to that of N3 patients if treated with multimodal
therapy including surgery.6-10.14

Contralateral axillary metastases can occur in both the primary and recurrent breast cancer
setting. Previous studies have demonstrated that aberrant lymphatic drainage occurs in 18%
to 51% of recurrent breast cancers compared with just 15% of primary cancers.412.13

In the case of primary disease such as the NCDB population presented herein, de novo
atypical lymphatic drainage patterns or bulky ipsilateral tumor may lead to the appearance
of CAM.13 In addition, dermal and lymphatic involvement by tumor are more commonly
seen in cases of CAM.%7 This is the population represented by our study, as the NCDB only
captures initial breast cancer cases.

When CAM presents as a recurrence, there is evidence that physical disruption of
lymphatics by prior axillary surgery and/or radiation causes lymphatic pathways to be
rerouted toward supraclavicular, internal mammary, and other non-ipsilateral axillary nodal
basins.311 In addition, dermal and chest wall involvement with the primary tumor is more
commonly seen in cases of CAM.87 Although speculative, these observations suggest that
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CAM may originate from a locoregional process rather than true metastatic disease in the
setting of both primary, and recurrent breast cancer.

We have also reported that patients with CAM have higher grade tumors than patients with
LABC, which is similar to prior studies.1-8:9 The existing data are less consistent with
regards to the relationship between CAM and tumor size. We have reported that tumor size
in the CAM group was overall larger than in the LABC group, which is consistent with some
of the previous data.! The rate of ER expression among the CAM group (68.9%) was similar
to that reported in previous studies.®8 A notable outlier from other published studies, the
report published by Chkheidze and colleagues reported an overall low rate of ER expression
(25%) and high rate of triple-negative disease (67%).° Our findings—a high overall rate of
ER expression and a relatively low rate of triple-negative disease—support the conclusion
that patients with CAM have less aggressive tumor biology, consistent with a progressive
locoregional process rather than distant metastatic spread. We have noted that approximately
25% of patients in the cM1 group underwent surgery (Table 2). This likely represents
patients undergoing palliative resections of their primary tumor and not for survival benefit
or curative intent. This is supported by a study of patients with metastatic breast cancer
published by Amann and colleagues where they report that 33.9% of their cohort underwent
palliative resection of the primary tumor after the diagnosis of metastatic disease.26

The AJCC uses a tumor-node-metastasis (TNM) classification system for cancer reporting
and prognostication.1® These TNM classifications are prognostic indicators for breast cancer
and provide the foundation for determinants of additional pretreatment evaluation, surgical
decision-making, and both neoadjuvant and adjuvant systemic therapy decision-making.23
The current manual for staging places patients with contralateral axillary lymph node
involvement into the M1, stage IV group. This is similar to the ipsilateral supraclavicular
nodal involvement in the 1997 AJCC Manual for Staging of Cancer.18 In 2001, MD
Anderson Cancer Center reported a cohort of 70 patients with ipsilateral supraclavicular
metastases but no evidence of other distant metastases.1 These patients were treated with
combined-modality therapy, similar to patients with LABC, and were found to have no
difference in OS as compared to Stage I11B patients, and significantly improved over those
with Stage IV breast cancer. While a small cohort, the MD Anderson data suggested a
clinical scenario that indicates progressive locally advanced disease. These data contributed
to the reclassification of ipsilateral supraclavicular nodal metastases as cN3c disease and has
been supported in the literature since its reclassification.20-22

There are a few limitations related to using the NCDB, including the absence of recurrence
or breast-specific survival data. However, OS is considered a reasonable endpoint for
patients with distant metastatic disease in particular, because these patients are most likely
to die from their disease, rather than from other competing causes of mortality. It also is
important to acknowledge that our study includes a lack of specificity in the definition

of CAM based on the constraints of the NCDB, with contralateral lymph nodes being
clustered with cervical nodes, contralateral internal mammary nodes, and “other” distant
nodes. Because we required the CAM group to complete surgery, specifically with the
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resection of distant lymph nodes and radiation, we expect that this group is repre-entative

of our target study population. This requirement would almost certainly exclude internal
mammary nodes, and true drstant lymph nodes (e.g., mesenteric lymph nodes), as these are
rarely resected. Cervical lymph nodes are considerably less common than CAM.24 Although
treatment of these lymph nodes varies and could include resection, they are more likely to be
sampled by FNA or core biopsy, and unlikely to represent a significant portion of our study
population.2* While CAM study group was defined in such a way as to highlight the benefit
of aggressive treatment in these patients, the inclusion criteria also helped to eliminate

other more common sites of metastatic disease such as internal mammary nodes, which
would have confounded the results. Notably, the survival characteristics within the study
group are comparable to those in CAM patients from other studies, suggesting a reasonably
representative CAM group, and also similar to longstanding SEER data, supporting the
validity of our approach.8:14.25 The authors acknowledge the potential for selection bias

in how the study group was defined. Because radiation and surgery were included in the
definition of the CAM study group, it is possible these patients had a tumor biology or
underlying health status more amenable to aggressive treatment. It therefore may be true that
the tumor biology of all CAM patients differs somewhat from our results. Finally, although
this study represents the largest study of CAM to date, the sample size remains relatively
small, reflecting the infrequent diagnosis of this clinical scenario.

CONCLUSIONS

Using a large national database, we showed that breast cancer patients with isolated CAM
have similar survival to patients with LABC (cN2b-N3a-c) when they are treated with
curative intent. Our study represents one of the largest series of CAM and one of the only
studies that is not limited to cases from a single institution. Based on the comparable OS of
CAM to other LABC patients when treated with curative intent, we submit that the AJCC
consider reclassifying isolated CAM as N3 disease.
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FIG. 1.

Patient Flow Diagram (NCDB 2016 dataset)
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Kaplan-Meier curve showing unadjusted overall survival for breast cancer patients with
LABC, CAM, and M1 disease (N = 94,484)
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