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Abstract
Purpose: compare demographic, clinical and treatment characteristics of women undergoing
neoadjuvant chemotherapy (NAC) for breast cancer (BC) treatment according to the axillary approach
and analyze factors associated with the indication of sentinel lymph node biopsy (SLNB) in a real-life
scenario.

Methods: retrospective cohort study in women diagnosed with BC with indication for NAC. Demographic,
clinical, tumor, surgical and adjuvant treatment variables were obtained.. A univariate logistic regression
was performed to evaluate the independent factors associated with SLNB indication and a multiple
model was applied for adjustments.

Results: A total of 918 patients were included in this study, 161 (17.5%) of whom underwent SLNB, 105
(11.4%) who underwent SLNB followed by AL and 652 (71.0%) who underwent AL only. Concerning the
adjusted model, women in stage III were 95% less likely to be submitted to an SLNB (OR = 0.05 95% CI
 0.01-0.17; p<0.001) compared to those in stage I. Women who underwent mastectomies exhibited a 90%
lower chance of undergoing SLNB than those who underwent conservative surgery (95% CI 0.06-0.17; p
<0.001). Considering NAC responses, cases with no response or presenting disease progression exhibited
a 55% lower chance of undergoing SLNB compared to those displaying a total response (OR = 0.45 95%
CI 0.24-0.82; p = 0.009).

Conclusion: SLNB was performed in 29% of the patients following NAC. Patients presenting a more
advanced clinical stage of the disease with a worse NAC response and those who underwent
mastectomies were less likely to undergo SLNB.

Introduction
Breast cancer (BC) is the most common cancer among women. Its incidence corresponds to 11.6% of all
malignancies (about 2.1 million new cases worldwide in 2018) and to 24.2% of all cancer cases in
women, also being the main cause of death by cancer in the female population [1]. In Brazil, BC is also
the most common cancer type among women, representing 29.7% of new cancer cases in women per
year. A total of 66,280 new cases are estimated for each year of the 2020-2022 triennium, corresponding
to an estimated risk of 61.61 new cases per 100,000 women [2].

Throughout history, BC treatment has undergone numerous transformations, as a better understanding of
the pathophysiology of the disease has been reached. Treatment evolved from a predominantly surgical
approach, supported by the theory of centrifugal disease dissemination, whose main objective was
locoregional control, to multidisciplinary management and the introduction of systemic therapy, resulting
in signi�cant survival improvements [3].

Chemotherapy is applied in the systemic approach of the disease and, when performed prior to surgery
(neoadjuvant), aims to achieve better conditions for surgical breast resection in patients with locally
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advanced and inoperable BC. However, in the last decade, neoadjuvant chemotherapy (NAC) has become
relevant for other purposes, such as conducting clinical studies on the effectiveness of antineoplastic in
vivo agents, evaluating predictive and prognostic biomarkers in tumor responses and performing
conservative surgical treatments with better aesthetic results, not only in cases of advanced carcinoma
but also in early breast carcinomas. Another more recently observed neoajuvancy bene�t comprises the
possibility of adding new drugs to the adjuvant if no pathological response is observed during the �rst
systemic approach [3-8].

Regarding axillary approaches after NAC, classic surgery consists in axillary lymphadenectomy (AL), and
studies seeking to establish the validity of sentinel lymph node biopsy (SLNB) in the prediction of axillary
status have shown this to be a reliable method with a high potential for incorporation into clinical
practice. This is, however, still a controversial topic, as studies have reported divergent results [7,9-12].

In this context, this study aims to compare demographic, clinical and treatment characteristics of women
undergoing NAC for BC treatment according to the axillary approach and analyze factors associated with
SLNB indication in a real-life scenario.

Methods
A cohort study with retrospective data collection was conducted in women diagnosed with BC with SLNB
indication from January 2013 to December 2015 in a single BC reference treatment institution, the Cancer
Hospital III, belonging to the Brazilian National Cancer Institute (HCIII/INCA). The following exclusion
criteria were considered: bilateral BC, in�ammatory breast carcinoma, non-epithelial tumors, occult breast
carcinoma, pregnant women, history of previous cancer, cancer treatment prior to enrollment in the
hospital unit, contraindication for surgical treatment after neoadjuvant chemotherapy, evolution of
systemic disease during NAC, following other chemotherapy protocols (without adriamycin and
cyclophosphamide or taxane) and SLNB prior NAC.

Data were collected from physical and electronic medical records, using an instrument created
speci�cally for this purpose. The following groups of variables were collected:

Demographic: age at the date of hospital registration, race/skin color according to the �rst medical record
description data, marital status reported at the beginning of the study, educational level (years of study)
until diagnosis and main occupation until diagnosis.

Clinical: alcoholism and smoking according to medical record data, comorbidity by the Charlson
comorbidity index (CCI) with total score ranging from 0 to 37 points and the results strati�ed as the
absence (score 0) and presence (score ≥1) of comorbidities, body mass index during the �rst weight and
height assessment performed by the Nutrition Service categorized as low weight (<18.5), normal weight
(18.5-24.9), pre-obesity (25.0-29 , 9) and obesity (≥ 30.0).
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Tumoral: tumor side as described in the histopathological report, clinical classi�cation for tumor size (cT)
and axillary lymph node (cN), clinical staging (TNM) classi�ed as I, IIA, IIB, IIIA, IIIB and III C, histological
type and grade according to the histopathological report of the diagnostic biopsy, expression of the HER2
receptor, expression of estrogen receptors (RE), progesterone (RP) and Ki-67 cell proliferation index
obtained from the biopsy histopathological report or surgical specimen. From this information, tumors
were classi�ed by molecular subtype into luminal A (RE + and/or RP+, HER2-), luminal B (RE+ and/or RP+
and HER2+ or high ki-67 and HER2-); overexpression of HER2 (RE-, RP- and HER2 +); and basal-like or
triple-negative (RE-, RP- and HER2-).

Neoadjuvant cancer treatment: chemotherapy treatment scheme, other neoadjuvant treatments
(radiotherapy, hormone therapy and Herceptin®) and clinical hospitalization during neoadjuvant
treatment. The time between the end of the neoadjuvant treatment and the surgery was also noted.

Response to NAC: comparisons between the clinical tumor (cT) and the histopathological (pT) size and
classi�cation of the clinical (cN) and pathological (pN) lymph nodes was performed to assess responses
to NAC. A total response was considered when pT and pN were equal to 0. The remaining cases were
classi�ed as partial response (when cT and cN maintained or decreased their classi�cation but did not
reach 0) or disease progression (when an increase in the cT and cN classi�cation was observed).

Surgical and adjuvant treatment: type of breast surgery (mastectomy or conservative surgery), type of
axillary surgery (AL, SLNB or both); AL level as described in the surgical report (levels I, II or III), number of
lymph nodes removed in each axillary approach, according to histopathological report; status of axillary
lymph nodes in each axillary approach according to histopathological report; and adjuvant treatment
(chemotherapy, radiotherapy, hormone therapy and target therapy).

A descriptive analysis of the study population was performed, using central tendency (mean) and
dispersion (standard deviation) measures for continuous variables and absolute and relative frequency
distributions for categorical variables. The chi-square test was carried out to compare the frequency
distribution of the obtained demographic and clinical characteristics according to the axillary approach
(SLNB or AL). The Z test was applied in order to identify differences between categories for statistically
signi�cant differences (p <0.05) and variables with three or more categories. A univariate logistic
regression was implemented using the crude odds ratio (OR) to assess independent factors associated
with SLNB indication. Variables with p <0.20 were selected for the multiple model, which was constructed
using the Stepwise Forward method. Statistically signi�cant factors were maintained in the �nal model (p
<0.05). The Statistical Package for the Social Sciences (SPSS) version 23.0 software was used for all
statistical analyses.

This study was approved by the INCA Research Ethics Committee (CEP) under CAAE no.
06794512.3.00005274.

Results
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During the study period, 3,211 women were enrolled for BC treatment at the HC III/INCA. Of these, 11.9%
presented a clinical staging IV and 53.7% were not submitted to NAC. The physical records of the 1,106
eligible women were consulted, and 188 women were then excluded for not meeting the eligibility criteria.
The �nal number of patients evaluated herein comprised 918 women treated by NAC, 161 (17.5%) of
whom underwent SLNB, 105 (11.4%) who underwent SLNB followed by AL and 652 (71.0%) who
underwent LA only (Figure 1).

The patients had a mean age of 51.58 years (SD ± 11.46), 15.4% categorized as young (<40 years old)
and 13.2%, as elderly (≥65 years old). Most reported living without a partner (58.7%) and having studied
for over eight years (56.8%). Regarding skin color, the patients were mostly non-white (65.5%) and were
more frequently submitted to SLNB (72.2%) compared to white women (27.8%) (p=0.009). A statistically
signi�cant difference in SLNB performance was observed according to main patient occupation, in which
38.1% of the patients with no current external occupation (retired, pensioner, housewife and unemployed)
and 61.9% of those presenting a work occupation were submitted to this procedure (p = 0.013) (Table 1).

Considering comorbidities, 372 (40.5%) of the patients presented systemic arterial hypertension and 106
(11.5%), diabetes. When applying the CCI, 86.7% exhibited no comorbidities. A higher SLNB frequency
was observed in women presenting no systemic arterial hypertension (p=0.041) and no diabetes
(p=0.047) (Table 1).

Tumor characteristics according to the applied axillary approach are presented in Table 2. A higher SLNB
frequency was observed in patients at cT1 and cT2, while AL was performed more frequently in patients
at cT4 (p<0.001). Regarding clinical lymph node involvement, 65.8% of the patients at cN0 underwent
SLNB, while the others more frequently underwent AL (p<0.001). Regarding molecular subtype, most
patients were classi�ed as luminal A (17.8%) and luminal B (52.2%), with no SLNB frequency difference
in relation to this variable.

The average time between the last NAC cycle and surgery was 70 days (± 39) and was longer among
patients submitted to SLNB (p<0.001). Regarding breast surgery, SLNB was performed more frequently in
women who underwent mastectomies (53.0%) (p<0.001). In 16 (1.6%) of the cases, a surgical re-
approach was required to locally control the disease, and patients were previously submitted to SLNB in
11 of these cases, (p<0.001). Adjuvant treatment was applied in 96.8% of the patients by chemotherapy
(0.3%), trastuzumab (23.0%), radiation therapy (89.5%) and hormone therapy (71.4%). No statistically
signi�cant differences between adjuvant treatment and the axillary approach were observed (Table 3).

To assess factors associated with SLNB after NAC, demographic, clinical and tumor variables with p
<0.20 (Tables 1 to 3) in the univariate analysis were selected for inclusion in the multiple logistic
regression model. Table 4 describes the results of the crude and adjusted analyzes. Clinical stage, NAC
response and type of surgery were associated with SLNB.

In the adjusted model, the more advanced the clinical stage, the less the chance of undergoing an SLNB.
In comparison with patients in stage I, women in stage III had a 95% lower chance of undergoing SLNB
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(OR= 0.05 95% CI 0.01-0.17; p <0.001). Women who underwent mastectomies presented a 90% lower
chance of undergoing SLNB compared to those who underwent conservative surgeries (95% CI 0.06-0.17;
p<0.001). Considering NAC responses, cases with no response or presenting disease progression
exhibited a 55% lower chance of undergoing SLNB compared to those with a total response (OR = 0.45
95% CI 0.24-0.82; p = 0.009) (Table 4).

Discussion
A total of 918 women were analyzed in this observational study with real-life results, where 29% were
submitted to SLNB after NAC in the treatment of BC. Those at a more advanced clinical stage with a
worse response to NAC, and those who underwent mastectomies were less likely to undergo SLNB.

The studied population displayed a mean age of 51.58 years old, similar to other series of BC patients
who underwent NAC [13-16]. The younger age in patients undergoing NAC can be partly explained by the
fact that more aggressive tumors occur at younger ages and are associated with a greater indication for
this type of treatment [14,15].

Most women had brown skin color (47.7%), followed by white (34.1%) and black (17.5%). The highest
percentage of brown skin color, when considered as a socioeconomic level proxy, may re�ect greater
medical care access di�culty, resulting in late diagnoses and more advanced cancer stage. The
relationship between access di�culties and worse health outcomes is already well established in general,
and malignant breast neoplasms seem to follow this rule. Therefore, it is plausible to think of skin color
as not associated, in general, to more advanced BC stages, but instead, as of an indicator of differential
health care access [17-21]. It is important to note that this data is self-reported in this study, which can
make it di�cult to characterize this variable, as well as the high Brazilian population miscegenation.

Among molecular cancer subtypes, luminal B corresponded to 52.2% of the cases, followed by triple-
negative at 19.1%, luminal A at 17.8 % and HER2 at 7.8%. In Brazil, luminal subtype B is the most frequent
subtype [16,22,23]. However, different incidences between the �ve regions of the country are noted. In the
Southeast region, this type corresponds to 39. % of cases, followed by luminal A at 28.8 %, triple-negative
at 14.0% and HER2 at 7.9% [24]. In other populations submitted to NAC, the luminal molecular subtype B
has been reported as the most frequent [25,26]. In a cohort of 601 patients aiming to describe the
immunohistochemical pro�le of BC, Cintra et al. [22] observed that, in stage III, most patients comprised
luminal subtype B, at 53.1% of the assessed cases, followed by triple-negative, at 35.9% of all cases.
Luminal subtype A is a tumor subtype associated with lower aggression, earlier stage tumors and less
response to NAC, as well as higher false-negative results in SLNB, which could explain the lower
frequency of its indication in patients undergoing NAC [22,27]. Thus, it is understood that the incidence of
molecular subtypes in the population assessed herein is in�uenced by pro�les displaying greater tumor
aggressiveness and, consequently, higher NAC indication.

The initial clinical size of the tumor (cT) and the axillary status (cN) in the crude analysis were associated
with an axillary approach indication. The clinical axillary evaluation (cN) is also used to indicate SLNB
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before chemotherapy, considering that anatomical BC staging is clinical [28]. In our study, this evaluation
was conducted prior to NAC and the absence of clinical axillary involvement (cN0) was observed in 65.8%
of patients with an SLNB indication after NAC. In cases where the axillary nodes are clinically negative
(cN0), they remain so most of the time after NAC. In this study, 62.0% of patients classi�ed as cN0 were
negative by the histopathological examination (ypN0), while 38.0% displayed a positive result (ypN1).
Galimberti et al. [29] reported that, out of 249 patients considered cN0 prior to NAC, 36.9% of the
anatomopathological results were positive (ypN1). In a study conducted with a secondary database
including 32,036 American women undergoing NAC, those who underwent SLNB displayed a lower cN
and a greater complete pathological response (PRC) concerning the armpit (66.5% x 33.1%) compared to
those submitted to AL [15].

The present study did not include clinical axillary assessments after NAC, which limits exam accuracy
evaluations, although the specialized literature reports low accuracy. The Fine-Needle Aspiration Cytology
(FNAC) study demonstrated that the clinical axillary negative predictive value after NAC was of 38%, that
the rate of false-negative results was 82% and the positive predictive value was 89%, demonstrating that
the accuracy of the physical axillary examination after NAC is of 45% [30].

In addition, in patients with an SLNB indication, the axillary nodes were classi�ed as clinically positive
(cN1/2/3) in 34.2% of the cases. Pathological anatomy evaluations identi�ed positive armpits in most
patients (62.9%), with 37.1% negative. The literature demonstrates that the conversion of positive (cN1)
to negative (ypN0) axillary nodes is of 28% [30]. This may indicate that, in addition to axillary node
response, an overestimation if the axillary clinical evaluation in this study may have occurred.

Mastectomy was the most frequent surgery, carried out in in 82.7% of cases. Even in patients presenting
an indication for SLNB, mastectomy occurred in 53.0% of cases. This is compatible with the study's the
complete response rate of 13.5% and partial response of 63.6%. The literature demonstrates that, despite
the increases in response in NAC, this is not translated into an increase in conservative surgeries as
would be expected [31]. While, response rates around 30% to 40% are observed for some subtypes, the
rate of reduction in mastectomies in some series is of around 17%. This fact can be partly explained by
the presence of extensive intraductal components, the possibility of poor aesthetic results, the surgeon's
experience and the patients' desire [31].

In the present study, advanced disease characteristics were associated with SLNB in the adjusted model.
In comparison with stage I, patients at stage III were 95% less likely to be submitted to SLNB, regardless
of their NAC response, as demonstrated by the multiple regression model. Likewise, the worse response,
the lower the chance of SLNB. Cases that did not present response in NAC exhibited a 55% lower chance
of SLNB compared to those with response, and those who underwent mastectomies were 90% less likely
to undergo SLNB compared to conservative surgery. Similar results have been reported for other
populations [15].

This study presents certain limitations that may compromise its internal validity, including as
observational design, comprising retrospective data collection. Among possible biases, we highlight the
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low effect magnitudes obtained in some association measures. These associations, although
statistically signi�cant, may have been obtained at random, do not represent changes in clinical practice
and should, therefore, be interpreted carefully. In addition, the fact that the data were obtained by an
active medical record search may have introduced a classi�cation bias. Similarly, the absence of certain
clinical variables, such as physical examinations performed after NAC, could serve as adjustment
variables and were not obtained. Performing immunohistochemistry on sentinel lymph nodes after NAC
can also provide more accurate information on the existence of residual axillary disease. However, during
the period in which the patients were included in the study, this examination was not part of the
institutional routine. The period between 2013 and 2015 was chosen because it was the beginning of the
change in the institutional routine in relation to NAC and its new possibilities, presented by the results of
large studies carried out at that time. Until 2012, this same institutional routine indicated systemic
treatment before surgery only in patients considered inoperable, with radical surgery as a posterior
surgical indication, regardless of treatment response. In other words, to indicate NAC for BC treatment
was to “condemn” the patient to a mastectomy with axillary dissection, as well as to all its related
consequences.

The potential of this study comprises the real-life evaluation, of a high number of women with
homogeneous characteristics and the presentation of safe results concerning SLNB performance after
NAC, which may result in decreased morbidity and lethality rates, thus improving the assistance provided
to this population.

Conclusions
In the present study, SLNB was performed after NAC in 29% of the evaluated cases investigated herein.
After adjusting for possible confounding variables, patients in a more advanced clinical stage with a
worse NAC response who underwent mastectomies were less likely to undergo SLNB.
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Table 1
– Demographic, clinical and treatment characteristics of women undergoing neoadjuvant

chemotherapy (NAC) for breast cancer (BC) treatment according to the axillary approach (n = 918)

Variables Total
N (%)

Axillary approach

AL (n = 652)
N (%)*

SLNB (n = 266)
N (%)*

P value**

Age (years)        

Mean (SD) 51.58 (11.46) 51.92 (11.30) 50.74 (11.83) 0.157

Age group        

< 40 years 141 (15.4) 90 (13.8) 51 (19.2) 0.122

40–64 years 656 (71.5) 475 (72.9) 181 (68.0)

≥ 65 years 121 (13.2) 87 (13.3) 34 (12.8)

Race / skin color        

White 313 (34.1) 239 (36.9) 74 (27.8) 0.009

Non-white 601 (65.5) 409 (63.1) 192 (72.2)

Missing 04 (0.4)      

Marital status        

living with a partner 370 (40.3) 254 (39.4) 116 (43.8) 0.227

Living without a partner 539 (58.7) 390 (60.6) 149 (56.2)

Missing 09 (1.0)      

Years of study        

< 8 years of study 382 (41.6) 276 (43.1) 106 (40.3) 0.436

≥ 8 years of study 521 (56.8) 364 (56.9) 157 (59.7)

Missing 15 (1.6)      

Main occupation        

No current external occupation 280 (30.5) 206 (48.9) 74 (38.1) 0.013

Work occupation 335 (36.5) 215 (51.1) 120 (61.9)

Missing 303 (33.0)      

Alcohol consumption        
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Variables Total
N (%)

Axillary approach

AL (n = 652)
N (%)*

SLNB (n = 266)
N (%)*

P value**

No 661 (72.0) 466 (76.4) 195 (76.8) 0.623

Yes (occasional or frequent) 188 (20.5) 135 (22.1) 53 (20.9)

Ex-consumer 15 (1.6) 09 (1.5) 06 (2.4)

Missing 54 (5.9)      

Tabaco consumption        

No 616 (67.1) 442 (72.2) 174 (68.0) 0.208

Yes (occasional or frequent) 252 (29.0) 170 (27.8) 82 (32.0)

Missing 50 (5.4)    

Systemic arterial hypertension        

No 546 (59.5) 374 (57.4) 172 (64.7) 0.041

Yes 372 (40.5) 278 (42.6) 95 (35.3)

Diabetes        

No 812 (88.5) 568 (87.1) 244 (91.70) 0.047

Yes 106 (11.5) 84 (12.9) 22 (8.3)

Charlson comorbidity index        

0 (absence) 796 (86.7) 557 (85.7) 239 (89.8) 0.090

≥ 1 (presence) 120 (13.1) 93 (14.3) 27 (10.2)

Missing 02 (0.2)      

Body mass index        

Mean (SD) 28.84 (5.61) 28.92 (5.63) 28.65 (5.60) 0.523

Status nutritional        

Low or normal weight (< 24.9) 242 (26.4) 172 (26.5) 70 (26.3) 0.713

Pre-obesity (25.0 to 29.9) 341 (37.1) 237 (36.5) 104 (39.1)

Obesity (≥ 30) 333 (36.3) 241 (37.1) 92 (34.6)

Missing 02 (0.2)      
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Variables Total
N (%)

Axillary approach

AL (n = 652)
N (%)*

SLNB (n = 266)
N (%)*

P value**

SD = Standard deviation; AL = axillary lymphadenectomy; SSLNB = sentinel lymph node biopsy.
* Percentage in columns; ** Calculated with known values.
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Table 2
– Tumoral characteristics of women undergoing neoadjuvant chemotherapy (NAC) for breast cancer (BC)

treatment according to the axillary approach (n = 918)

Variables Total
N (%)

Axillary approach  

AL (n = 652)
(A)
N (%)*

SLNB (n = 266)
(B)
N (%)*

P
value**

Z Test
***

Tumor side          

Right 442
(48.1)

309 (47.4) 133 (50.0) 0.473  

Left 476
(51.9)

343 (52.6) 133 (50.0)  

Tumor size (cT)          

T1 27 (2.9) 10 (1.5) 17 (6.4) < 0.001 A < B

T2 316
(34.5)

161 (24.7) 155 (58.3) A < B

T3 274
(29.8)

186 (28.5) 88 (33.1) A = B

T4 301
(32.8)

295 (45.2) 06 (2.3) A > B

Axillary lymph node (cN)          

N0 392
(42.7)

217 (33.3) 175 (65.8) < 0.001 A < B

N1 390
(42.5)

303 (46.5) 87 (32.7) A > B

N2 e N3 136
(14.8)

132 (20.2) 04 (1.5) A > B

Clinical staging (TNM)          

I 21 (2.3) 05 (0.8) 16 (6.0) < 0.001 A < B

II A 187
(20.4)

80 (12.3) 107 (40.2) A < B

II B 219
(23.9)

118 (18.1) 101 (38.0) A < B

III A 189
(20.6)

153 (23.5) 36 (13.5) A > B
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Variables Total
N (%)

Axillary approach  

AL (n = 652)
(A)
N (%)*

SLNB (n = 266)
(B)
N (%)*

P
value**

Z Test
***

III B 291
(31.7)

285 (43.7) 06 (2.3) A > B

III C 11 (1.2) 11 (1.7) 0 A > B

Histological type          

IDC-NST 841
(91.6)

598 (71.1) 243 (28.9) 0.857  

Others 77 (8.4) 54 (70.1) 23 (29.9)  

Histological grade          

Grade 1 52 (5.7) 35 (67.3) 17 (32.7) 0.395  

Grade 2 571
(62.2)

397 (69.5) 174 (30.5)  

Grade 3 263
(28.6)

194 (73.8) 69 (26.2)  

Missing 32 (3.5)        

Estrogen receptors          

Negative 261
(28.4)

192 (29.4) 69 (25.9) 0.285  

Positive 657
(71.6)

460 (70.6) 197 (74.1)  

Progesterone receptors          

Negative 361
(39.3)

254 (39.0) 107 (40.2) 0.721  

Positive 557
(60.7)

398 (61.0) 159 (59.8)  

Overexpression of HER2          

Negative 691
(75.3)

498 (76.5) 193 (73.1) 0.280  

Positive 224
(24.4)

153 (23.5) 71 (26.9)  

Missing 03 (0.3)        
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Variables Total
N (%)

Axillary approach  

AL (n = 652)
(A)
N (%)*

SLNB (n = 266)
(B)
N (%)*

P
value**

Z Test
***

Ki-67 (classi�cation)          

Low (< 14%) 199
(21.7)

139 (22.5) 60 (23.4) 0.762  

High (≥ 14%) 675
(73.5)

479 (77.5) 196 (76.6)  

Missing 44 (4.8)        

Molecular subtype          

Luminal A 163
(17.8)

116 (18.4) 47 (18.1) 0.678  

Luminal B 479
(52.2)

332 (52.7) 147 (56.8)  

Overexpression of HER2 72 (7.8) 53 (8.4) 19 (7.3)  

Basal-like or triple-
negative

175
(19.1)

129 (20.5) 46 (17.8)  

Missing 29 (3.2)        

AL = axillary lymphadenectomy; SLNB = sentinel lymph node biopsy; IDC-NST = Invasive ductal
carcinoma no speci�c type. * Percentage in columns; ** Calculated with known values; *** Only
calculated for p < 0.05 and for variables with 3 or more categories.
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Table 3
– Breast cancer treatment of women undergoing neoadjuvant chemotherapy (NAC) according to the

axillary approach (n = 918)

Variables Total
N (%)

Axillary approach

AL (n = 652)
N (%)*

SLNB (n = 266)
N (%)*

P value**

Time between the last NAC cycle and surgery (days)      

Mean (SD) 70.7 (39.1) 63.0 (36.7) 89.5 (38.5) < 0.001

Breast surgery        

Mastectomy a 759 (82.7) 618 (94.8) 141 (53.0) < 0.001

Conservative surgery 159 (17.3) 34 (5.2) 125 (47.0)

Surgical re-approach        

No 902 (98.4) 647 (99.2) 255 (95.9) < 0.001

Yes 16 (1.6) 05 (0.8) 11 (4.1)

Adjuvant treatment        

No 29 (3.2) 25 (3.8) 04 (1.5) 0.067

Yes 889 (96.8) 627 (96.2) 262 (98.5)  

Adjuvant chemotherapy        

No 915 (99.7) 649 (99.5) 266 (100) 0.268

Yes 03 (0.3) 03 (0.5) 0  

Adjuvant Herceptin®        

No 707 (77.0) 509 (78.1) 198 (74.4) 0.235

Yes 211 (23.0) 143 (21.9) 68 (25.6)  

Adjuvant Radiotherapy        

No 96 (10.5) 61 (9.4) 33 (12.4) 0.167

Yes 822 (89.5) 591 (90.6) 233 (87.6)  

Adjuvant Hormone Therapy        

No 263 (28.6) 194 (29.8) 69 (25.9) 0.246

Yes 655 (71.4) 458 (70.2) 197 (74.1)  
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Variables Total
N (%)

Axillary approach

AL (n = 652)
N (%)*

SLNB (n = 266)
N (%)*

P value**

NAC = neoadjuvant chemotherapy; SD = Standard deviation; AL = axillary lymphadenectomy; SLNB = 
sentinel lymph node biopsy. * Percentage in columns; ** Calculated with known values.

 



Page 22/24

Table 4
– Multiple logistic regression to assess factors associated with sentinel lymph node biopsy

indication and independent variables (n = 918).

Variável Univariate Multiple (adjusted)

Crude OR
(95% CI)

P value* Adjusted OR
(95% CI)

P value*

Age (years)     --- ---

Continuous 0.99 (0.98–1.00) 0.157

Race / skin color        

White Reference 0.009 --- ---

Non-white 1.52 (1.11–2.07)

Main occupation        

No current external occupation Reference 0.013 --- ---

Work occupation 1.55 (1.10–2.20)

Systemic arterial hypertension        

No Reference 0.041 --- ---

Yes 0.73 (0.55–0.99)

Diabetes        

No Reference 0.047 --- ---

Yes 0.61 (0.37–0.99)

Charlson comorbidity index        

0 (absence) Reference 0.090 --- ---

≥ 1 (presence) 0.68 (0.43–1.07))

Tumor size (cT)        

T1 Reference   --- ---

T2 0.57 (0.25–1.27) 0.170

T3 0.28 (0.12–0.63) 0.002

T4 0.01 (0.00–0.04) < 0.001

Axillary lymph node (cN)        



Page 23/24

Variável Univariate Multiple (adjusted)

Crude OR
(95% CI)

P value* Adjusted OR
(95% CI)

P value*

N0 Reference      

N1 0.36 (0.26–4.87) < 0.001 --- ---

N2 e N3 0.04 (0.01–0.10) < 0.001

Clinical stage (TNM)        

I Reference   Reference  

II 0.33 (0.12–0.91) 0.033 0.46 (0.14–1.52) 0.204

III 0.03 (0.01–0.08) < 0.001 0.05 (0.01–0.17) < 0.001

Adjuvant Herceptin®        

No Reference 0.067 --- ---

Yes 1.37 (0.98–1.91)

NAC response        

Complete Reference   Reference  

Partial 0.38 (0.25–0.57) < 0.001 0.60 (0.35–1.01) 0.056

No response or progression 0.48 (0.30–0.76) 0.002 0.45 (0.24–0.82) 0.009

Breast surgery        

Mastectomy a Reference a < 0.001 Reference < 0.001

Conservative surgery 0.06 (0.04–0.09)   0.10 (0.06–0.17)  

OR = Odds ratio; NAC = neoadjuvant chemotherapy; CI = Con�dence interval.
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Figure 1

Flowchart of identi�cation of study patients


