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Abstract

Background Low false negative rates can be achieved with sentinel lymph node biopsy (SLNB) after neoadjuvant
chemotherapy (NAC) in breast cancer (BC) patients with clinical N1 (cN1) disease. We examined changes in axillary
management and oncologic outcomes in BC patients with cN1 disease receiving NAC.

Methods BC patients with biopsy proven cN1 disease treated with NAC were selected from our institutional cancer
registry (2014-2017). Patients were grouped by axillary management, axillary lymph node dissection (ALND), SLNB
followed by ALND, or SLNB alone. Univariable and multivariable survival analysis for recurrence-free survival (RFS) and
overall survival (OS) were performed.

Results 81 patients met inclusion criteria: 31 (38%) underwent ALND, 25 (31%) SLNB+ALND, and 25 (31%) SLNB
alone. A SLN was identified in 45/50 (90%) patients who had SLNB. ALND was performed in 25/50 (50%) patients
who had SLNB: 18 for a+ SLNB, 5 failed SLNB, and 2 insufficient SLNs. 25 patients had SLNB alone, 17 were SLN-and
8 SLN+. In the SLNB alone group, 23/25 (92%) patients received adjuvant radiation (RT). 20 (25%) patients developed
BC recurrence: 14 distant (70%), 3 local (15%), 2 regional +distant (10%), and 1 contralateral (5%). In the SLNB alone
group, there was 1 axillary recurrence in a patient with a negative SLNB who did not receive RT. Univariable survival
analysis showed significant differences in RFS and OS between axillary management groups, ALND/SLNB +ALND

vs. SLNB alone (RFS: p=0.006, OS: p=0.021). On multivariable survival analysis, worse RFS and OS were observed in
patients with TNBC (RFS: HR 3.77,95% CI 1.70-11.90, p=0.023; OS: HR 8.10, 95% CI 1.84-35.60, p=0.006).

Conclusions SLNB alone and RT after NAC in BC patients with cN1 disease who have negative SLNs at surgery
provides long-term regional disease control. This analysis provides support for the practice of axillary downstaging
with NAC and SLNB alone.
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Background

Management of the axilla in patients with breast cancer
(BC) has undergone a significant transformation in the
last 25 years. Landmark clinical trials support the use
of sentinel lymph node biopsy (SLNB) alone instead of
axillary lymph node dissection (ALND) in most patients
with early-stage breast cancer (ESBC) [1, 2]. Omission of
SLNB may also be considered in older women with estro-
gen receptor (ER) positive, human epidermal growth
factor receptor-2 (HER2) negative ESBC [3, 4]. This de-
escalation of axillary surgery has reduced the morbidity
of BC surgery, particularly the risk of lymphedema, with
subsequent improvements in quality of life for BC survi-
vors [5].

Efforts to reduce the extent of axillary surgery in BC
patients with clinically positive lymph nodes at diagnosis
have been more challenging. However, increasing use of
neoadjuvant chemotherapy (NAC) in patients with node
positive disease and improvements in systemic therapy
resulting in higher pathologic complete response (pCR)
rates, have allowed for evaluation of less extensive axil-
lary surgery in these patients. There are multiple clini-
cal trials which show that low false negative rates (FNR)
are achieved using SLNB after NAC when dual tracers
are utilized for sentinel lymph node (SLN) mapping, 3
or more SLNs are retrieved, and/or the clipped, biopsied
lymph node is removed [6-9]. Implementation of this
strategy in patients with pre-treatment positive lymph
nodes who convert to clinically node-negative disease
after NAC has resulted in a significant decrease in ALND
rates [10, 11].

A critical factor in the effort to de-escalate axillary
surgery using SLNB after NAC, is ensuring oncologic
outcomes are not compromised by this approach. Sev-
eral small studies show low regional recurrence rates in
patients undergoing SLNB alone after NAC who convert
from node-positive to node-negative disease after treat-
ment [12, 13]. However, the follow-up times in many of
these studies are short and in turn, may not adequately
capture recurrence or survival rates. The present study
seeks to report long-term oncologic outcomes and tem-
poral changes in axillary management after NAC in BC
patients with clinical N1 (cN1) disease at diagnosis.

Methods

Study population

Breast cancer patients (female/male) with a primary
diagnosis of non-metastatic, clinical T0-4 N1 (cTN) as
defined by American Joint Committee on Cancer [AJCC]
7th Edition, disease at diagnosis who received NAC fol-
lowed by surgery were selected from the institutional
tumor registries of a large South Florida academic health
system and affiliated safety-net hospital from 2014 to
2017. All patients had biopsy proven axillary lymph node
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involvement. Patients were excluded if they had surgery
outside of the health system or evidence of metastatic
disease. The study was approved by the institutional
review board as part of a protocol evaluating surgical
management, quality measures, and oncologic outcomes
for patients treated in the Division of Surgical Oncology.

Data collection

A retrospective chart review collected demographic,
clinical, treatment variables, and outcomes for included
patients. Data collected included age at diagnosis, race/
ethnicity, sex, tumor histology, tumor grade, BC subtype,
clinical stage, NAC regimens, HER2-targeted therapy,
surgical procedure (mastectomy or lumpectomy), axillary
lymph node management, pathological response, and
recurrence (local, regional and/or distant). Pathologic
data included tumor category (pT), nodal category (pN),
SLNB status (if performed), and number of positive and
total nodes resected. Patients were considered for SLNB
after NAC if they had a clinical complete response (cCR)
or clinical partial response (cPR) in the axilla. A ¢cCR in
the axilla was considered complete resolution of prior
axillary lymphadenopathy with normalization of lymph
node morphology. For patients with a cPR in the axilla
to be considered for SLNB, a reduction in both nodal
size and cortical thickening was required and in most
cases near normalization of lymph node morphology
was observed. However, the decision to perform SLNB
was also based on individual surgeon assessment of axil-
lary tumor burden at diagnosis and response to NAC. A
pCR in the breast and axilla was defined by the College of
American Pathologists as ypT0/Tis ypNO (i.e., no invasive
residual in breast or nodes; noninvasive breast residual
allowed) at the time of definitive surgery. Our institu-
tional guideline for adjuvant radiation therapy (RT) dur-
ing this time was to recommended RT to the chest wall/
breast and regional lymph nodes (RNI) in patients with
node positive disease at diagnosis unless patients were
enrolled on a clinical trial. Patients were further sub-
grouped by nodal management: ALND, SLNB followed
by completion ALND (SLNB+ALND), or SLNB alone.

Statistical analysis

Descriptive statistics with chi square and analysis of vari-
ance (ANOVA) for categorical variables and t-tests for
continuous variables were conducted by nodal manage-
ment subgroups. We also describe the frequency of nodal
management subgroups over the study time period.
Kaplan-Meier survival analysis for recurrence-free sur-
vival (RFS) and overall survival (OS) were performed
comparing those patients who underwent SLNB alone
to patients who had ALND (ALND and SLNB+ALND
groups). Recurrence and death were both recorded as
yes/no and dates of each were recorded and used for
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survival analysis. RES was defined as time from surgery
to the last assessment or office visit without recurrence.
OS was defined as the time from diagnosis to recorded
last date of known contact (any visit type where patient
was alive). A multivariable cox regression analysis which
included age (<50 vs.>50), BC subtype: estrogen recep-
tor (ER) positive/human epidermal growth factor recep-
tor-2 (HER2) negative (ER+/HER2-), HER2+, and triple
negative BC (TNBC), and pCR (Yes vs. No) was per-
formed for RFS and OS. Data were analyzed using SPSS
statistics version 28. Statistical significance was based on
a two-sided alpha of 0.05.

Results

Patient characteristics

A total of 81 patients met inclusion criteria: 31 (38%)
underwent ALND, 25 (31%) SLNB+ALND, and 25 (31%)
SLNB alone. (Table 1) In total, 79 (98%) patients were
female, 43 (53%) were greater than 50 years of age, 40
(49%) were Hispanic, 20 (25%) were Non-Hispanic Black
and 19 (23%) were Non-Hispanic White. Patient charac-
teristics were similar between groups.

Tumor characteristics

Overall, 75 (93%) tumors were ductal and 50 (62%) were
grade 3. (Table 1) Most tumors were ER+/HER2- (37%)
or HER2+ (47%). The distribution of breast cancer sub-
types was similar between groups. For the ALND and
SLNB+ALND groups, 52% of the tumors were cT3-4,
while in the SLNB alone group, only 32% were cT3-4 and
none of these tumors were T4. Overall, 9 patients had T4
tumors, 5 who underwent ALND and 4 who underwent
SLNB+ALND.

Treatment

Multi-agent systemic chemotherapy was utilized in 80
(99%) patients, 1 patient had single-agent chemotherapy;,
and HER2-targeted therapy was given to all 38 (100%)
patients with HER2+ tumors (36/38 patients (95%)
received trastuzumab+ pertuzumab, 2/38 patients (5%)
trastuzumab alone). (Table 1)

SLNB was performed in 50 patients and at least 1 SLN
was identified in 45 (90%) of the patients. (Table 1) The
utilization of SLNB was 20% in 2014 but increased to
>50% for patients taken to surgery from 2015 to 2018.
(Fig. 1) Patients were more likely to undergo SLNB if they
had a cCR in the axilla after NAC (45/56 (80%)). In the
SLNB+ALND group, 21/25 (80%) patients had a cCR
in the axilla after NAC, while in the SLNB alone group,
24/25 (96%) patients had a cCR in the axilla after NAC.
During the SLNB procedure, a clipped LN was removed
in 17/50 (34%) patients. Completion ALND was per-
formed in 25/50 (50%) patients who had SLNB: 18 (72%)
for a positive SLN, 5 (20%) for failed SLN mapping, and
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2 (8%) for insufficient SLN sampling. On final pathol-
ogy, 24/25 (96%) had positive lymph nodes, and of the
19 (76%) patients with positive SLNs on final pathology,
additional positive non-SLNs were found in 10/19 (53%)
on ALND. In the 25 patients who had SLNB alone, 17
(68%) were SLN negative and 8 were SLN positive on
final pathology. Of the 8 patients who were SLN posi-
tive, 4 (50%) had>10 lymph nodes removed with SLNB
at the time of surgery and completion ALND was not
performed.

Adjuvant radiation was utilized in 73/81 (90%) patients.
In 67/73 (92%) patients, chest wall/breast and RNI was
administered while in 6 patients (8%) the radiation fields
were unknown. In the SLNB along group, 23/25 (92%)
patients received adjuvant RT including the 8 patients
with a positive SLNB who did not have ALND.

Pathological response

Overall, 21 (26%) patients had a pCR including 12/25
(48%) patients in the SLNB alone group. (Table 1) As
expected, the residual nodal disease burden in the
axilla was greater in patients who underwent ALND or
SLNB+ALND compared to SLNB alone (Table 1). In the
ALND group, 8 (26%) patients had ypN2-3 disease and
in the SLNB+ALND group, 9 (36%) patients were ypN2-
3. In contrast, in the SLNB alone group, no patients had
ypN2-3 disease and 17 (68%) had a pCR in the axilla.

Oncologic outcomes

Median follow-up time from surgery for the entire group
was 67.5 months (IQR 36.2-79.5), 70.2 months (IQR
36.2-79.5) for ALND, 51.4 months (IQR 29.5-72.0) for
SLNB+ALND, and 74.6 months (IQR 62.5-89.8) for
SLNB alone. There were 20 BC recurrence events: 14 dis-
tant (70%), 3 local (15%), 2 regional+distant (10%), and
1 contralateral (5%) and 10/81 (12%) deaths from breast
cancer. (Table 2) Of the 20 patients who developed BC
recurrence, only 4 (20%) had a pCR to NAC, while 14
(70%) had residual disease in the breast and axilla with 11
(55%) having ypN2-3 disease.

Only 2 (2%) patients developed regional recurrence.
One patient in the SLNB alone group with an ER+/
HER2+BC who had negative SLNs at surgery, a pCR
to NAC, and did not receive adjuvant RT developed an
axillary recurrence 31 months after initial surgery which
was managed with ALND. This patient subsequently
developed distant disease and is alive>100 months after
initial BC diagnosis. The other patient with an ER+/
HER2- tumor had an upfront ALND with residual disease
in the breast and axilla at the time of surgery, ypT1cNla,
and received adjuvant RT. This patient developed simul-
taneous regional +distant recurrence 34 months after ini-
tial surgery and is currently alive >80 months after initial
BC diagnosis.
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Table 1 Patient and Clinicopathologic Characteristics

Total ALND" SLNB*+ALND SLNB Alone p
n=81 n=31(38%) n=25(31%) n=25(31%)
Patient Factors
Age 0.97
<50 years 38 (47%) 14 (45%) 12 (48%) 12 (48%)
>50 years 43 (53%) 17 (55%) 13 (52%) 13 (52%)
Race / Ethnicity 0.143
Non-Hispanic White 19 (23%) 6 (19%) 4 (16%) 9 (36%)
Non-Hispanic Black 20 (25%) 9 (29%) 8 (32%) 3(12%)
Hispanic 40 (49%) 16 (52%) 11 (44%) 13 (52%)
Other 2 (2%) - 2 (8%) -
Gender 0.622
Female 79 (98%) 30 (97%) 25 (100%) 24 (96%)
Male 2 (2%) 1(3%) - 1 (4%)
Tumor Factors
Histology 0.658
Ductal 75 (93%) 28 (90%) 23 (92%) 24 (96%)
Lobular 4 (5%) 2 (7%) 1 (4%) 1 (4%)
Unknown 2 (2%) 1 (3%) 1 (4%) -
Grade 0.669
1 2 (2%) 0 (0%) 1 (4%) 1 (4%)
2 27 (33%) 10 (33%) 10 (42%) 7 (28%)
3 50 (62%) 20 (67%) 13 (54%) 17 (68%)
Unknown 2 (2%) 1 (3%) 1 (4%) -
Breast Cancer Subtype* 0.822
ER-+/HER2-! 30 (37%) 13 (41%) 10 (40%) 7 (28%)
ER+/HER2+ 27 (33%) 9 (28%) 9 (36%) 9 (36%)
ER-/HER2+ 11 (14%) 4 (13%) 2 (8%) 5 (20%)
TNBC! 14 (17%) 6 (19%) 4(16%) 4(16%)
Clinical T 0.256
0-2 44 (54%) 15 (48%) 12 (48%) 17 (68%)
3-4 37 (46%) 16 (52%) 13 (52%) 8(32%)
Treatment Factors
Multi-agent Neoadjuvant Chemotherapy 80 (99%) 30 (97%) 25 (100%) 25 (100%) 0442
HER2-targeted Therapy 38 (46%) 13 (42%) 11 (44%) 14 (56%) 0.543
Clinical CR* <0.001
Yes 26 (32%) 9 (29%) 4 (16%) 13 (52%)
No 55 (67%) 22 (71%) 21 (84%) 12 (48%)
Breast cCR only 2 (2%) 2 (7%) - -
Axillary cCR only 30 (37%) 2 (7%) 17 (68%) 11 (42%)
Surgery 0.300
Mastectomy 58 (72%) 24 (77%) 19 (76%) 15 (60%)
Partial Mastectomy 23 (28%) 7 (23%) 6 (24%) 10 (40%)
SLN Biopsy Technique <0.001
Radiotracer Alone 25(31%) - 11 (44%) 14 (56%)
Radiotracer and Blue Dye 25 (31%) - 14 (56%) 11 (44%)
Clipped Node 0.011
Localized & Removed 12 (15%) - 7 (28%) 5(19%)
Removed (Not Localized) 5 (6%) - 2 (8%) 3(12%)
SLN Identified 45 (90%) - 20 (80%) 25 (100%) 0.018
SLN Biopsy Results 0.001
SLNB Negative 18 (36%) - 1 (4%) 17 (68%)
SLNB Positive 27 (54%) - 19 (76%) 8(32%)

Radiation Therapy 73 (90%) 25 (80%) 25 (100%) 23 (92%) 0.098
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Table 1 (continued)
Total ALND’ SLNBT+ALND SLNB Alone p
n=81 n=31(38%) n=25(31%) n=25(31%)
Patient Factors
Endocrine Therapy 56 (67%) 22 (71%) 17 (68%) 17 (65%) 0.961
Pathologic Response
Pathologic T Stage 0.026
0-Tis 29 (36%) 8 (26%) 6 (24%) 15 (60%)
1-2 48 (59%) 20 (65%) 18 (72%) 10 (40%)
3-4 4 (5%) 3(10%) 1 (4%) -
Pathologic N Stage <0.001
0 30 (38%) 12 (39%) 1 (4%) 17 (68%)
1 34 (42%) 11 (36%) 15 (60%) 8(32%)
2-3 17 (21%) 8 (26%) 9 (36%) -
Pathologic CR 0.002
Yes 21 (26%) 8 (26%) 1 (4%) 12 (48%)
No 60 (74%) 23 (74%) 24 (96%) 13 (52%)
Breast pCR only 8 (10%) - 5 (20%) 3(12%)
Axillary pCR only 9 (11%) 4(13%) - 5 (20%)
# Lymph Nodes Removed <0.001
1-5 17 (21%) 1 (3%) 2 (8%) 14 (56%)
6-9 10 (12%) 1(3%) 3(12%) 6 (24%)
10 or more 54 (67%) 29 (94%) 20 (80%) 5 (20%)

*ALND=axillary lymph node dissection, 'SLNB=sentinel lymph node biopsy, *One patient in the ALND group had 2 tumors in the breast with different biomarkers for
a total of 82 tumors in 81 patients SER=estrogen receptor, 'HER2=human epidermal growth factor receptor-2, "TNBC =triple negative breast cancer, ‘CR=complete

response
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Fig. 1 Axillary Management During Study Period

Univariable survival analysis showed significant dif-
ferences in RFS and OS between axillary management
groups, ALND/SLNB+ALND vs. SLNB alone (RES:
p=0.006, Fig. 2(A); OS: p=0.021, Fig. 2(B)) On mul-
tivariable survival analysis, worse RFS and OS were
observed in patients with TNBC (RFS: HR 3.77, 95% CI
1.70-11.90, p=0.023; OS: HR 8.10, 95% CI 1.84—35.60,
p=0.006). (Table 3)

Discussion
The results of this study show that SLNB alone and adju-
vant RT after NAC in BC patients with c¢N1 disease at
diagnosis with a negative SLNB at surgery provides dura-
ble regional disease control. In the current analysis, there
were no axillary recurrences in patients treated in this
manner. This provides support for the practice of axillary
downstaging with NAC and de-escalation of axillary sur-
gery in appropriately selected patients.

Over the past decade, the approach to management of
the axilla for patients with BC with cN1 disease receiv-
ing NAC has changed considerably. There has been a
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Table 2 Oncologic outcomes

Total ALND" SLNB'+ALND SLNB p
Alone
n=81 n=31 n=2531%) n=25
(38%) (31%)
BC*Recurrence 20 (25%) 11 (36%) 7 (28%) 2(8%) 0.018
Local Only 3 (4%) 2 (7%) - 1(4%) 0.191
Regional Only - - - - -
DistantOnly 14 (17%) 8(26%) 6 (24%) - 0.023
Regional + 2 (2%) 1 (3%) - 1(4%) 0622
Distant
Contralateral 1 (1%) - 1 (4%) - 0322
BC Recurrence 0.256
by Subtype
(n=20)
ER+/HER2-SI  7(35%) 6 (55%) 1 (14%) -
ER+/HER2+  6(30%) 2(18%)  3(43%) 1
(50%)
ER-/HER2+ - - - -
TNBC! 7(35%) 3Q27%) 3 (43%) 1
(50%)
BC Deaths 10 (12%) 4 (13%) 6 (24%) - 0.022
BC Deaths 0.329
by Subtype
(n=10)
ER+/HER2- 3(30%) 2(50%) 1(17%) -
ER+/HER2+ 2 (20%) - 2 (33%) -
ER-/HER2+ - - - -
TNBC 5(50%) 2 (50%) 3 (50%) -

"ALND=axillary lymph node dissection, 'SLNB=sentinel lymph node biopsy,
*BC=breast cancer, SER=estrogen receptor, 'HER2=human epidermal growth
factor receptor-2, "TNBC=triple negative breast cancer

de-escalation of axillary surgery in these patients with a
shift towards axillary management with SLNB alone and
a decrease in ALND rates [10, 11, 14, 15]. While the SEN-
TINA and ACOSOG Z1071 trials raised concerns as to
the accuracy of SLNB after NAC due to FNRs>10%, sub-
sequent review of these trials demonstrated that the FNR
is decreased to <10% by use of dual mapping agents for
SLNB and retrieval of more than 2 SLNs [6, 7]. An analy-
sis by Caudle et al. [9]. also showed that retrieval of the
clipped, biopsied lymph node could further reduce the
ENR. Each of these studies called for changes in approach
and selection of patients to support the use of SLN sur-
gery as an appropriate alternative to ALND. Adoption
of these findings to clinical practice was evident in our
study as reflected by the significant change in axillary
management in patients following the publication of
these key clinical trials. In 2014, <20% of patients were
considered for SLNB, while after 2014, at least 50% of
patients underwent SLNB as their first staging procedure
and overall ALND was omitted in 31% of patients. Simi-
lar trends in axillary management have been observed
across the US in patients with node positive breast cancer
after NAC [11, 15, 16].
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Equally important when considering SLNB alone fol-
lowing NAC, is the oncologic safety of this approach
compared to ALND. There are several studies which
examined axillary recurrence rates in patients undergo-
ing SLNB alone with pathologically negative nodes after
NAC and showed low axillary recurrence rates with
short-term follow-up [13, 15, 17, 18]. In a study by Barrio
et al., [17] at a median follow-up of 40 months, there was
only 1 axillary recurrence in 234 patients with cN1 ypNO
disease who underwent SLNB alone. This nodal recur-
rence was in a patient who did not receive adjuvant RT,
and there were no nodal recurrences in the 205 patients
who received adjuvant RT. A similar study by Wong et al.
[13]. found that in patients with ¢N1-2 disease at diag-
nosis who were node negative on SLNB after receiving
NAC, the 5-year local and regional recurrence rates were
4.1% (95% CI 1.0-15.5) and 0%, respectively. The median
follow-up for this group of patients was 36 months.

In the current analysis, 25 patients had SLNB alone
after NAC, 17 with negative SLNs and 8 with positive
SLNs. With a median follow-up of 74.6 months in this
group of patients, there was only 1 axillary recurrence
in a patient who did not receive adjuvant RT. This pro-
vides long-term follow up and further support for the
oncologic safety of axillary downstaging with NAC and
SLNB alone in patients who are node negative at surgery.
It is important to note that 88% of patients with a nega-
tive SLNB received adjuvant RT which may be necessary
for regional disease control. The recently reported results
of the NSABP B-51/RTOG 1304 trial showed that axil-
lary recurrences with omission of RNI in this group of
patients are very low [19]. However, there are likely mul-
tiple factors which need to be considered when omitting
RNTI in these patients including the initial burden of nodal
disease in the axilla at diagnosis which may vary even in
cN1 patients and breast cancer subtype. The pCR rate in
patients included in the NSABP B-51/RTOG 1304 trial
was close to 80% which is higher than seen in most clini-
cal trials utilizing NAC. Therefore, the patients in NSABP
B-51 were exceptional responders and omission of adju-
vant RNI may not be appropriate for all patients who
covert to node negative disease after NAC. In addition,
the median follow-up time for patients in the NSABP
B-51 trial was 59.5 months which may be sufficient time
to capture recurrences for patients with HER2+breast
cancer or TNBC but may be too short a time interval
for patients with ER+/HER2- tumors where late recur-
rences are more common. Therefore, as we de-escalate
both axillary surgery and RNI in patients with node posi-
tive BC at diagnosis who convert to node negative disease
after NAC, patients will need to be closely monitored for
axillary recurrences and the impact that this may have on
breast cancer survival. Our study also included 8 patients
with a positive SLNB after NAC who did not undergo
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Fig. 2 (A) Univariable Survival Analysis for Recurrence-Free Survival. (B) Univariable Survival Analysis for Overall Survival

formal ALND. All of these patients received adjuvant
RT and none experienced an axillary recurrence. There-
fore, for select patients with residual SLN disease after
NAC, adjuvant RT may be sufficient for regional disease
control. However, more information is required to con-
sider routine omission of ALND in these patients, and
the results of the Alliance A011202 trial will help guide
management.

On univariable survival analysis, we found that patients
who underwent SLNB alone had better RES and OS than
patients who underwent ALND and SLNB+ALND. This

likely reflects the better response to NAC and higher
pPCR rates observed in this group. It is also consistent
with information obtained from NAC clinical trials and
patient-level data which show that response to NAC and
residual cancer burden (RCB) provide important prog-
nostic information [20-24]. In a pooled analysis which
examined event-free survival (EFS) in over 5,000 patients
who received NAC from 1994 to 2019, RCB was prognos-
tic within each BC subtype and increased RCB was asso-
ciated with worse EFS [24]. A similar association between
RCB, EFS, and BC subtype was also recently reported for
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Table 3 Cox proportional hazards analysis for recurrence-free
survival and overall survival

RFS oS

HR* (95%CI")  p HR (95% Cl) p

Age

<50 years 1.61(0.64-4.02) 0310 3.14(0.80-1240) 0.102
>50 years Ref

BC*Subtype

ER+/HER2-*I  Ref

HER2+ 094 (030-292) 0914 096 (0.16-5.94)  0.965
TNBC! 3.77(1.70-11.90) 0.023 8.10(1.84-35.60) 0.006
Pathologic CR*

Yes Ref

No 234(064-854) 0.197 3.90(047-32.21) 0207

"HR=hazard ratio, TCI=confidence interval, *BC=breast cancer, SER=estrogen
receptor, 'HER2=human epidermal growth factor receptor-2, ¥TNBC=triple
negative breast cancer, *CR=complete response

patients treated on the I-SPY2 trial [23]. This informa-
tion supports the utilization of standardized quantifi-
able methods such as RCB to evaluate clinical response
to NAC when determining appropriate post-neoadjuvant
treatment and follow up. In the current analysis, although
PCR was not associated with better RFS and OS on
multivariable analysis, this is probably due to the small
patient numbers, since only 26% of patients had a pCR.
The only factor that was found to be significant on mul-
tivariable analysis for both RFS and OS was TNBC and is
likely a reflection of the biology of the disease.

The unique value of our study is the longer follow-up
time, median 67.5 months for the entire cohort and 74.6
months for the SLNB alone group, when compared to
previous studies. This provides information on durable
regional disease control with SLNB alone, particularly
since most axillary recurrences are seen within the first
5 years. [2, 25] However, this study has limitations given
that it is a single institution retrospective analysis with
small overall patient numbers and particularly a small
number of patients in the SLNB alone group. Neverthe-
less, the patients who were included in the analysis came
from both a large private academic institution and an
affiliated safety-net hospital providing socioeconomic
and racial/ethnic diversity and resulting in a more rep-
resentative patient sample which may be more general-
izable to other healthcare systems. In addition, although
guidelines for consideration for SLNB after NAC have
been established at our institution, use of SLNB after
NAC was based on both imaging response to NAC and
individual surgeon assessment of axillary tumor burden
and response to NAC likely resulting in some differences
in patient selection for SLNB and omission of ALND.
Therefore, additional long-term follow-up from clini-
cal trials or multi-institutional analyses will be necessary
to provide further support for the safety of omission of
ALND in these patients.
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Conclusions

Our study shows that SLNB alone and adjuvant RT pro-
vide excellent long-term regional disease control in BC
patients with cN1 disease with node negative disease
after NAC. This provides additional support for the
oncologic safety of axillary downstaging with NAC and
de-escalation of axillary surgery. Additionally, in select
patients with a positive SLNB after NAC durable regional
disease control may be feasible with RT alone. However,
given the small number of patients in our study who met
these criteria, we await the results of Alliance A011202
and analysis of a larger patient population to confirm the
safety of omission of ALND and use of RT alone in this
group of patients. As we continue to de-escalate therapy
in patients with breast cancer, including both axillary sur-
gery and RNI, and individualize therapy based on breast
cancer subtype and response to NAC, close follow-up of
patients will be necessary to ensure that these treatment
decisions due not have a negative impact on long-term
breast cancer outcomes.
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