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Predictors of axillary node response 
in node-positive patients undergoing  
neoadjuvant chemotherapy for breast cancer

Background: The ability to accurately predict which patients will achieve a patho-
logic complete response (pCR) after neoadjuvant chemotherapy could help identify 
those who could safely be spared the potential morbidity of axillary lymph node dis-
section. We performed a retrospective analysis of a cohort of clinically node-positive 
patients managed with neoadjuvant chemotherapy with the goal of identifying predic-
tors of axillary pCR.

Methods: Eligible patients were aged 18 years or older, had clinical T1–T4, N1–N3, 
M0 breast cancer and received neoadjuvant chemotherapy followed by surgical axil-
lary lymph node staging between 2001 and 2017 at Misericordia Hospital, Edmonton, 
Alberta. Patient data, including tumour characteristics, details of neoadjuvant 
chemotherapy, imaging results before and after neoadjuvant chemotherapy, and final 
pathologic analysis, were collected from the appropriate provincial electronic data 
repositories. We summarized the data using descriptive statistics. We characterized 
associations between clinical/tumour characteristics and pCR using univariate and 
multivariate regression analysis.

Results: Of the 323  patients included in the study, 130 (40.2%) achieved axillary 
pCR. Absence of residual disease in the breast was associated with axillary pCR (odds 
ratio 6.74, 95% confidence interval 2.89–15.67). HER2-positive, triple-negative and 
ER-positive/PR-negative/HER2-negative tumours were significantly associated with 
a pCR on univariate analysis; the association trended toward significance on multi-
vari ate analysis.

Conclusion: Our findings support the routine use of neoadjuvant chemotherapy and 
sentinel lymph node biopsy in patients with an absence of residual disease in the 
breast, and potentially in those with HER2-positive or triple-negative subtypes, and 
highlight the ER-positive/PR-negative biomarker subtype as a potential predictor of 
nodal response.

Contexte  : La capacité de prédire avec précision quelles patientes obtiendront une 
réponse pathologique complète (RpC) après une chimiothérapie néoadjuvante pour-
rait faciliter l’identification de celles chez qui on pourrait sécuritairement éviter la 
morbidité potentielle associée à l’exérèse des ganglions lymphatiques axillaires. Nous 
avons procédé à une analyse rétrospective sur une cohorte de patientes traitées par 
chimiothérapie néoadjuvante dont les ganglions étaient cliniquement positifs, dans le 
but de dégager les prédicteurs d’une RpC axillaire.

Méthodes : Les patientes admissibles avaient 18 ans ou plus, présentaient un cancer 
du sein clinique M0 T1–T4, N1–N3 et avaient reçu une chimiothérapie néoadjuvante 
suivie d’une stadification chirurgicale des ganglions lymphatiques axillaires entre 2001 
et 2017 à l’Hôpital Misecordia d’Edmonton, en Alberta. Les données sur les patientes, 
y compris les caractéristiques des tumeurs, les détails de la chimiothérapie néoadju-
vante, les résultats de l’imagerie avant et après la chimiothérapie néoadjuvante et 
l’analyse anatomopathologique finale ont été recueillis à partir des registres de don-
nées électroniques provinciaux appropriés. Nous avons résumé les données sous 
forme de statistiques descriptives. Nous avons dégagé les liens entre les caractéris-
tiques cliniques/tumorales et la RpC à l’aide d’analyses de régression univariées et 
multivariées.

Résultats : Parmi les 323 patientes incluses dans l’étude, 130 (40,2 %) avaient obtenu 
une RpC axillaire. L’absence de maladie résiduelle dans le sein a été associée à une 
RpC axillaire (rapport des cotes 6,74, intervalle de confiance de 95 % 2,89–15,67). Les 
tumeurs HER2-positives, triples négatives et ER-positives/PR-négatives/HER2-
négatives ont été significativement associées à une RpC à l’analyse univariée; à l’ana-
lyse multivariée, l’association tendait à être significative.
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A xillary lymph node status is an important determi-
nant of long-term survival in patients with breast 
cancer and is used to guide local, regional and sys-

temic treatment.1,2 In patients with clinically node-negative 
disease, sentinel lymph node biopsy (SLNB) has replaced 
axillary lymph node dissection (ALND) for axillary 
 staging.3–9 In patients with clinically node-positive disease, 
the appropriateness of SLNB remains contentious, par-
ticu larly after neoadjuvant chemotherapy, where fibrosis is 
thought to disrupt normal lymphatic flow.

The perceived higher false-negative rate of SLNB after 
neoadjuvant chemotherapy in node-positive patients is 
considered a major barrier to using SLNB to surgically 
stage the axilla after preoperative treatment.10 This topic 
has been investigated in 3  large prospective trials: 
ACOSOG Z1071 (American College of Surgeons Oncol-
ogy Group Z1071 clinical trial),11 SN FNAC (Sentinel 
Node Biopsy Following Neoadjuvant Chemotherapy 
trial)12 and SENTINA (SENTinel NeoAdjuvant study).13 
The overall rate of sentinel node detection was lower than 
expected in these trials (80%–87%), and the false-negative 
rates were higher than the prespecified threshold of 10% 
in 2 of the studies.11,13 However, the false-negative rates 
could be significantly lowered if more than 2  sentinel 
nodes were removed and if both radioactive tracer and 
blue dye were used. Furthermore, targeted axillary lymph 
node dissection, removing the previously clipped node, 
reduced the false-negative rate of SLNB in this popula-
tion to around 2%.14

Despite these advances, national guidelines on the use 
of SLNB after neoadjuvant chemotherapy are lacking. The 
Canadian Consortium for Locally Advanced Breast Cancer 
highlighted the latest evidence surrounding the optimal 
use of neoadjuvant systemic therapy for locally advanced 
breast cancer,15 which favoured SLNB for the purpose of 
axillary staging as long as ACOSOG Z1071, SENTINA 
and SN FNAC trial criteria were met. Despite this, many 
surgeons remain apprehensive about performing SLNB 
after neoadjuvant chemotherapy.

Neoadjuvant chemotherapy was initially introduced with 
the goal of downstaging patients with inoperable locally 
advanced breast cancer.16,17 However, it is increasingly 
being used for earlier-stage disease. A pathologic complete 
response (pCR) has been observed in 33%–37% of women 
undergoing neoadjuvant chemotherapy for T1–T2 disease, 
with complete nodal eradication in up to 50% of 
women.11,18 At present, consensus guidelines support the 
use of neoadjuvant chemotherapy in patients with operable 
breast cancer with human epidermal growth factor receptor 

2 (HER2)-positive disease or triple-negative breast cancer 
(TNBC) if T is 2 or higher, or N is 1 or higher; if the pri-
mary tumour is large relative to breast size in patients desir-
ing breast conservation; and in patients with node-positive 
disease that has a reasonably high likelihood of becoming 
node-negative. Locally, ALND after neoadjuvant chemo-
therapy remains the standard of care for clinically node-
positive women, regardless of axillary response.

Although dedicated axillary imaging with ultrasonog-
raphy or magnetic resonance imaging may go some way to 
predicting nodal status after neoadjuvant chemotherapy, 
studies have consistently shown that patients with HER2-
positive disease or TNBC have the highest probability of 
achieving pCR after neoadjuvant chemotherapy (up to 
63% for hormone-receptor–negative/HER2-positive 
patients receiving HER2-targeted therapy, and 37% for 
those with TNBC).15,16 However, additional histopatho-
logic markers of axillary complete response have been hard 
to identify.

The ability to predict which patients will achieve pCR 
can ensure timely receipt of neoadjuvant chemotherapy, 
while those predicted to be nonresponders can forgo neo-
adjuvant chemotherapy and proceed directly to ALND.19,20 
We performed a retrospective analysis of a cohort of clin-
ically node-positive patients managed with neoadjuvant 
chemotherapy with the goal of identifying predictors of 
axillary pCR.

Methods

Study population

Eligible patients were aged 18 years or older, had clinical 
T1–T4, N1–N3, M0 breast cancer and received neoad-
juvant chemotherapy followed by surgical axillary lymph 
node staging between 2001 and 2017 at Misericordia 
Hospital, Edmonton, Alberta (Figure 1). In our institu-
tion, axillary ultrasonography is performed in the investi-
gation of patients with BI-RADS 4–5 lesions. Hence, 
patients who had negative axillae on physical examina-
tion but were deemed node-positive after axillary ultra-
sonography and node biopsy were also included in our 
study, in keeping with the American Joint Committee on 
Cancer Staging Manual.21 We excluded patients with 
recurrence, those with a history of prior axillary surgery 
(removal of ≥ 1 axillary nodes) and those with inflamma-
tory breast cancer (in whom mandatory ALND is recom-
mended, irrespective of their response to neoadjuvant 
chemotherapy, owing to the well-established inaccuracy 

Conclusion : Nos conclusions appuient l’utilisation de routine de la chimiothérapie 
néoadjuvante et la biopsie des ganglions sentinelles chez les patientes en l’absence de 
maladie résiduelle dans le sein, et potentiellement chez celles qui présentent les sous-
types HER2-positif ou triple négatif, et elles évoquent le sous-type de biomarqueur 
ER-positif/PR-négatif comme prédicteur potentiel d’une réponse ganglionnaire.
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of SLNB with this particular pathophysiology).22 We 
defined clinical tumour and nodal category according to 
the American Joint Committee on Cancer breast cancer 
staging system.

Neoadjuvant chemotherapy

Indications for neoadjuvant chemotherapy included 
inoperable or locally advanced breast cancer, inflammatory 
breast cancer and, in selected cases, early-stage disease to 
facilitate breast-conservation surgery. Neoadjuvant chemo-
therapy regimens were administered in accordance with 
the provincial guidelines.23 The balance of the regimens 
included 5-fluorouracil, epirubicin and cyclophosphamide 
(FEC), or doxorubicin and cyclo phosphamide (AC) for 
3–4 cycles, followed by a taxane (generally docetaxel) for 
3–4 cycles. Another commonly used regimen was 
docetaxel, doxorubicin and cyclo phosphamide (TAC) for 
6  cycles. Patients with HER2-positive disease received 
FEC or AC for 3–4  cycles, followed by docetaxel and 
trastuzumab for 3–4 cycles, or docetaxel, carboplatin and 
trastuzumab for 6  cycles; trastuzumab was continued for 
1  year postoperatively in these patients. Regimens were 
modified according to patient comorbidities. Adjuvant 
radiotherapy was individualized according to local proto-
cols and multidisciplinary tumour board assessment.

Data collection

After obtaining Health Research Ethics Board of Alberta 
ethics approval for this study (HREBA.CC-17–0634), we 

collected patient data from the appropriate provincial elec-
tronic data repositories (Synoptec, Aria or IMPAX). Data 
collected included patient demographic characteristics, 
tumour characteristics, details of neoadjuvant chemother-
apy, imaging results before and after neoadjuvant chemo-
therapy, and final pathologic analysis, including number of 
nodes harvested, number of positive nodes and residual 
tumour size.

Outcome of interest

Our primary outcome of interest was axillary pCR, defined 
as no evidence of residual invasive tumour in the axillary 
lymph nodes, after neoadjuvant chemotherapy. Patients 
with micrometastases or isolated tumour cells on patho-
logic examination after neoadjuvant chemotherapy were 
considered to have residual node-positive disease.

Statistical analysis

We used descriptive statistics and frequency tabulation to 
summarize the data. We reported mean and standard devi-
ation for continuous variables, and frequency and propor-
tion for categoric variables.

We characterized associations between clinical and 
tumour characteristics and pCR using χ2 tests for cate-
goric variables. We used the Fisher exact test when the 
cell frequency was less than 5. We used the Mann–
Whitney test to compare the median for nonnormally 
distributed continuous variables. We used purposeful 
selection, employing a combination of variables found to 

Fig. 1. Current management of clinically node-positive breast cancer. ACOSOG Z1071 = American College of Surgeons Oncology 
Group Z1071 clinical trial11; ALND = axillary lymph node dissection; BCT = breast-conserving therapy; ITC = isolated tumour cell; 
SENTINA = SENTinel NeoAdjuvant study13; SLNB = sentinel lymph node biopsy; SN FNAC = Sentinel Node Biopsy Following Neoad-
juvant Chemotherapy trial12; 99mTc = technetium-99m.
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be statistically significant in the univariate analysis and 
factors with established clinical relevance, to a create a 
multivariate regression model. The final multivariate 
model comprised clinically and statistically relevant vari-
ables. We estimated discrimination of the model using 
area under the curve of the receiver-operator curve. All 
statistical analyses were performed with SPSS version 25 
(IBM Corp.), and a p value < 0.05 was considered statis-
tically significant.

Results

Between October 2001 and November 2017, 517 patients 
underwent axillary surgery after neoadjuvant chemother-
apy for clinically node-positive breast cancer at our insti-
tution. Of those, 195 were excluded based on the pres-
ence of recurrent disease, missing information or prior 
axillary lymph node surgery, leaving 323  patients for 
analysis.

Patient clinicopathologic characteristics by pCR status 
are presented in Table 1. The mean patient age was 
63 (range 49–74) years, and the median tumour size 
(recorded as the greatest dimension measured) was 4.14 cm 
(range 0.6–11.6  cm). The majority of patients (276 
[85.4%]) had invasive ductal carcinoma, 16 (5.0%) had 
invasive lobular cancer, and 9 (2.8%) had mixed ductal/
lobular cancer; information on histologic type was missing 
in 22  cases [6.8%]). Tumour grade and receptor subtype 
are shown in Table 1.

Neoadjuvant treatment and axillary node dissection

Axillary imaging results were available for 217  patients, 
of whom 183 (84.3%) were documented as having an 
abnormal axilla. Of the 217, 112 (51.6%) had more than 
1  abnormal node, and 105 (48.4%) had 1  suspicious 
node. Preoperative imaging of the breast showed an 
average reduction in tumour size of 54% after neoadju-
vant chemotherapy. Although axillary imaging was not 
performed routinely after neoadjuvant chemotherapy, 72 
(39.3%) of 183 patients who were initially documented 
as having an abnormal axilla showed no evidence of axil-
lary disease on postoperative pathologic examination. Of 
the 34  patients with a radiographically abnormal axilla, 
12 (35%) had no pathologic evidence of nodal disease, 
and 22 (65%) had 1–19 (mean 4.4) positive nodes. The 
average harvest was 13.4 (range 1–41) nodes. Of the 
323  patients, 130 (40.2%) achieved a pCR within the 
axilla, and 125 patients (38.7%) achieved a pCR within 
the breast.

Receptor subtype was highly predictive of pCR on 
univariate analysis, but the association did not reach sta-
tistical significance on multivariate analysis. Patients with 
HER2-positive disease had the highest odds of pCR 
(odds ratio [OR] 5.04, 95% confidence interval [CI] 2.72–
9.33), followed by those with TNBC (OR 3.82, 95% CI 
1.89–7.70) and those with estrogen receptor (ER) -
positive/progesterone receptor (PR)-negative/HER2-
negative disease (OR 3.42, 95% CI 1.42–8.22) (Table 2).

Table 1. Clinicopathologic characteristics of patients who underwent axillary surgery 
after neoadjuvant chemotherapy for clinically node-positive breast cancer, by 
pathologic complete response status

Characteristic

No. (%) of patients*

Overall 
n = 323

No pathologic 
complete response† 

n = 196

Pathologic complete 
response† 
n = 127

Tumour size, median (range), cm 4.14 (0.6–11.6) 4.27 (0.6–11.6) 3.94 (0.8–10.4)

Histologic type

    Ductal 276 (85.4) 169 (61.2) 107 (38.8)

    Lobular 16 (5.0) 14 (87.5) 2 (12.5)

    Mixed ductal/lobular 9 (2.8) 9 (100.0) 0 (0.0)

    Missing 22 (6.8) 4 (18.2) 18 (81.8)

Receptor subtype

    ER+/PR+/HER2− 104 (32.2) 85 (81.7) 19 (18.3)

    ER+/PR-/HER2− 30 (9.3) 17 (56.7) 13 (43.3)

    HER2+ 117 (36.2) 55 (47.0) 62 (53.0)

    Triple-negative 63 (19.5) 34 (54.0) 29 (46.0)

    Missing 9 (2.8) 5 (55.6) 4 (44.4)

Tumour grade

    1–2 118 (36.5) 87 (66.9) 31 (26.3)

    3 178 (55.1) 101 (58.7) 77 (43.3)

    Missing 27 (8.4) 8 (29.6) 19 (70.4)

ER = estrogen receptor; HER2 = human epidermal growth factor receptor 2; PR = progesterone receptor.

*Except where noted otherwise. 
†Proportion of overall group.
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Patients with high-grade (grade 3) tumours were more 
likely to achieve pCR than those with non–high-grade 
(grade  1–2) tumours (OR 2.11, 95% CI 1.27–3.51). 
Although tumour grade was highly predictive of pCR on 
univariate analysis, it failed to reach statistical significance 
on multivariate analysis. Absence of residual tumour on 
postoperative pathologic examination was highly predictive 
of a concurrent axillary pCR (OR 7.28, 95% CI 4.31–
12.29) on both univariate and multivariate analysis. 
Tumour histologic type (ductal v. lobular/mixed) fell just 
short of reaching statistical significance on univariate 
analy sis (p = 0.05), and imaging nodal density (multiple v. 
single nodes on ultrasonography) was not found to be pre-
dictive of pCR.

With the exception of residual tumour burden (OR 
6.74, 95% CI 2.89–15.67), independent predictors of 
pCR identified on univariate analysis were no longer 
statistically significant on multivariate analysis, although 
there remained a trend toward higher odds of a pCR 
among patients depending on their biomarkers (HER2-
positive, TNBC and ER-positive/PR-negative/HER2-
negative receptor subtypes), tumour grade and tumour 
subtype.

discussion

In this single-centre retrospective cohort of 323 patients 
with node-positive breast cancer who underwent axillary 
surgery after neoadjuvant chemotherapy, 40% of patients 

achieved axillary pCR, with the highest rates among 
women with smaller breast tumours at diagnosis and those 
with no residual breast tumour after neoadjuvant treat-
ment. Among hormone receptor subtypes, HER2-positive 
and TNBC had the highest rates of axillary pCR. Patients 
with ER-positive/PR-negative tumours were almost as 
likely to achieve pCR as those with triple-negative 
tumours, a finding that has not been widely described in 
the literature.

The role of neoadjuvant chemotherapy is expanding as 
we move toward surgical de-escalation and individualized 
management plans for patients with breast cancer. At pres-
ent, neoadjuvant chemotherapy provides an in vivo assess-
ment of treatment response, with an opportunity to switch 
regimens in nonresponders, and can downstage tumours to 
breast-conserving treatment, thereby minimizing disfig-
urement and improving long-term quality of life. In this 
study, we found that neoadjuvant chemotherapy can also 
be used to downstage the axilla, with nodal conversion in 
40% of patients, a finding that is in keeping with previous 
studies showing pCR rates of 35%–63%.24 This raises the 
question of surgical axillary staging after neoadjuvant 
chemo therapy and the potential for limiting ALND to 
patients who do not achieve a nodal pCR.

Our results challenge conventional thought around 
chemosensitivity in breast cancer. Specifically, to our 
knowledge, this study is 1 of only 2  studies25 to show a 
high rate of axillary pCR in patients with ER-positive, 
PR-negative, HER2-negative disease. In our study, 13 
(43%) of 30 patients in this subgroup achieved an axillary 
pCR, which compares favourably with the response seen 
in patients with TNBC, a group that is preferentially 
offered neoadjuvant chemotherapy given the high chance 
of exceptional response.15,18 Boland and colleagues25 
showed that a negative progesterone receptor status has a 
strong influence on rates of both breast and axillary 
response to neoadjuvant treatment. This may have far-
reaching consequences for ER-positive/PR-negative 
patients, who may not otherwise be considered for neoad-
juvant systemic treatment.

In the present study, ER-positive/PR-positive patients 
were the least likely to achieve an axillary pCR; however, 
there may still be a role for neoadjuvant treatment in 
this population, even if only a partial response within the 
breast is achieved. New evidence shows a survival benefit 
with systemic treatment in the adjuvant setting in patients 
with residual invasive disease after neoadjuvant treatment. 
The CREATE-X (Capecitabine for Residual Cancer as 
Adjuvant Therapy) trial showed a significant survival bene-
fit with capecitabine in patients with residual invasive dis-
ease after neoadjuvant chemotherapy.26 This benefit was 
most pronounced in patients with TNBC, who are at 
higher risk for both local and distant recurrence. However, 
Schaefgen and colleagues27 failed to find a significant 
increase in disease-free survival by adding extended 

Table 2. Univariate and multivariate analysis for predictors of 
overall axillary pathologic complete response

Predictor

OR (95% Cl)

Univariate analysis Multivariate analysis

Histologic type

    Lobular (Ref) 1 1

    Ductal 4.43 (0.99–19.89) 2.16 (0.18–26.15)

    Mixed ductal/lobular —* —*

Receptor subtype

    ER+/PR+/HER2− (Ref) 1 1

    ER+/PR−/HER2− 3.42 (1.42–8.22) 2.16 (0.60–7.70)

    HER2+ 5.04 (2.72–9.33) 2.41 (0.90–6.48)

    Triple-negative 3.82 (1.89–7.70) 2.39 (0.88–6.54)

Tumour grade

    Low (1–2) (Ref) 1 1

    High (3) 2.11 (1.27–3.51) 1.78 (0.80–3.94)

Nodal density

    Multiple (Ref) 1 —

    Single 1.11 (0.61–2.03) —

Residual tumour

    Yes (Ref) 1 1

    No 7.28 (4.31–12.29) 6.74 (2.89–15.67)

Tumour size 0.93 (0.81–1.06) 0.91 (0.76–1.08)

CI = confidence interval; ER = estrogen receptor; HER2 = human epidermal growth 
factor receptor 2; OR = odds ratio; PR = progesterone receptor; Ref = reference. 
*Could not be determined.
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capecitabine treatment to standard chemotherapy in 
patients with early TNBC (although only 20% of patients 
in the study cohort had undergone neoadjuvant treatment, 
and the study showed a significant benefit in a subgroup of 
patients with a nonbasal phenotype). Likewise, the 
KATHERINE trial showed a significant benefit of 
trastuzumab–emtansine in HER2-positive patients who 
did not achieve a pCR after neoadjuvant chemotherapy.28 
Trastuzumab–emtansine treatment after neoadjuvant ther-
apy is therefore fast becoming the standard of care for 
HER2-positive patients with residual disease after neoad-
juvant chemotherapy. These studies show the added bene-
fit of adjuvant chemotherapy after neoadjuvant treatment 
for selected groups of partial responders. This will 
undoubtedly affect guidelines regarding referral for neoad-
juvant treatment in the future.

Our study also showed that residual disease within the 
breast after neoadjuvant treatment is highly predictive of 
residual disease in the axilla. This seems logical, although 
some studies have shown a differential response to treat-
ment between the breast and axilla. Morgan and col-
leagues29 found in a retrospective series that 12 (14%) of 
83 patients with stage 1–2 breast cancer treated with neo-
adjuvant chemotherapy had a differential response in the 
breast and axilla; this is far higher than the rate in our 
series. Based on these results, we propose the algorithm 
depicted in Figure 2 going forward and encourage further 
study to bolster its use.

We also identified variables that were not associated 
with an axillary node pCR, such as the presence of multi-
ple sonographically abnormal nodes before neoadjuvant 
chemotherapy. Abnormal nodes detected on ultrasonog-
raphy are subject to both intra- and interobserver vari-

ability, as well as reliance on user proficiency, and can 
therefore hinder diagnostic accuracy substantially. Stud-
ies have been carried out to increase the sensitivity of 
operator findings, but the evidence is not yet robust 
enough to support the use of ultrasonography as a predic-
tive or diagnostic tool.27,30,31 Although univariate analysis 
showed tumour grade to be a statistically significant pre-
dictor of axillary node response, multivariate analysis 
failed to confirm this finding. Tumour grade is routinely 
used to differentiate relatively aggressive cancers from 
indolent tumours, taking into account the mitotic index, 
rate of tubular formation and nuclear pleomorphism. 
One would expect chemotherapy, therefore, to be most 
active in higher-grade tumours. However, this is not 
neces sarily the case, as the evidence in this area is 
mixed.32,33 Thus, caution should be exercised when taking 
tumour grade into consideration when counselling 
patients on the expected effects of chemotherapy.

Limitations

The main strength of our study is the moderately large 
cohort of node-positive patients undergoing axillary lymph 
node dissection after neoadjuvant chemotherapy, which 
allowed for a granular assessment of predictors of axillary 
pCR. Nonetheless, the study was limited by the single-
centre, retrospective design, and further study is needed to 
confirm our results. A multicentre prospective study look-
ing at long-term oncologic outcomes in which node-
positive, ER-positive/PR-negative patients with a complete 
clinical axillary response are randomly allocated to either 
ALND or SLNB would provide the most generalizable 
and definitive validation of our findings.

Fig. 2. Proposed algorithm for treating patients with clinically node-positive breast cancer. ALND = axillary lymph node dissection; ER 
= estrogen receptor; HER2 = human epidermal growth factor receptor 2; ITC = isolated tumour cell; PR = progesterone receptor; 
SLNB = sentinel lymph node biopsy; TNBC = triple-negative breast cancer. 
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The NRG Oncology/NSABP B-51/RTOG 1304 trial34 
and the Comparison of Axillary Lymph Node Dissection 
With Axillary Radiation for Patients With Node-Positive 
Breast Cancer Treated With Chemotherapy study, spon-
sored by the Alliance for Clinical Trials in Oncology 
(ClinicalTrials.gov Identifier: NCT01901094) are cur-
rently evaluating the long-term safety of omitting ALND 
(in favour of locoregional radiotherapy) in clinically node-
positive patients who achieve an axillary pCR or have 
residual invasive disease on SLNB. Since the false- 
negative rate after SLNB following neoadjuvant chemo-
therapy has been shown to range from 4.9% to 14.2%,11–13,35 
these trials will determine whether extending radiation 
therapy as an alternative to ALND in clinically node- 
positive patients further supports the avoidance of ALND 
in this group of patients.

conclusion

Our study shows that the absence of residual disease in the 
breast, and potentially HER2-positive and TNBC bio-
marker subtypes, can be predictors of an axillary pCR. Our 
findings also show a potential role for the ER-positive/PR-
negative receptor subtype in predicting a complete axillary 
response, a group of patients previously not felt to respond 
well to neoadjuvant chemotherapy. Although future study 
is needed, our findings could help endorse routine SLNB 
for ER-positive/PR-negative patients who are initially 
node-positive but become clinically node-negative after 
neoadjuvant chemotherapy.
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