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Background: Triple negative breast cancer (TNBC) is characterized rapid tumor growth, and increased 
metastatic potential compared to other breast cancer subtypes. However, pathological complete response 
(pCR) to neoadjuvant chemotherapy (NACT) can predict patients with a better prognosis. Clinical 
predictors of pCR such as tumor size (TS) are controversial. This study aims to evaluate the influence of TS 
on achieving pCR, and the associated survival outcomes. 
Methods: Medical records from 310 TNBC patients treated with NACT between 2010 and 2013 in 
National Cancer Institute Brazil were screened. The aim study was to examine the impact of TS on pCR. 
We used descriptive statistics to organize and summarize TS data and all the other variables of interest. 
Logistic regression has done to assess if any of these variables were associated with pCR. Survival data were 
extrapolated using Kaplan-Meier analysis and log-rank tests.
Results: Thirty-nine (21%) of 187 enrolled patients achieved pCR. Median age was 48 years, 50.27% were 
postmenopausal, 93.03% T3/T4 and 75.39% axillar clinical node-positive; 92.51% received an anthracycline 
regimen followed by a taxane. Age >40 years (P=0.04, OR 0.45, 95% CI, 0.20–0.95) and tumor infiltrating 
lymphocytes (TILs) presence (P<0.01, OR 3.71, 95% CI, 1.60–8.60) were factors significantly associated 
with increased rates of pCR. Neither the TS (IQR: 4; P=0.22, OR 0.93, 95% CI, 0.83–1.03) nor the other 
subgroups analysed demonstrated any association with achieving pCR. Median follow-up was 36 months. 
The 5-year OS and RFS of the study population was 71.20% and 61.10% respectively. 
Conclusions: Preoperative TS did not significantly impact pCR rate in our cohort of patients receiving 
NACT for TNBC. Characteristics associated with higher pCR rate included TILs and age >40 years. In 
addition, pCR, was indicative of better survival outcomes. 
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Introduction

Triple negative breast cancer (TBNC) represents a 
heterogeneous disease with poor prognosis and frequently 
larger primary tumours at diagnosis (1). Generally, 
neoadjuvant chemotherapy (NACT) is the standard upfront 
treatment option in non-metastatic tumours greater than 
2 centimetres and/or node positive, with an ultimate goal 
of pathological complete response (pCR) to improve local 
outcomes as well as event-free and overall survival (OS) (2). 

Standard NACT regimens continue to incorporate 
an anthracycline and taxane-based backbone (3). Recent 
evidences suggest that a dose-dense chemotherapy regimen, 
+/− the addition of platinum agents and immunotherapy 
may positively impact pCR rates in TNBC potentially 
longer-term outcomes (4,5).

Efforts were undertaken in recent years to establish 
newer targeted therapies in TNBC. Clinical studies using 
poly-ADP-ribosyl polymerase (PARP) Inhibitors, novel 
immune checkpoint inhibitors, PI3K pathway inhibitors, 
cyclin-dependent kinase (CDK) 4/6 inhibitors and an 
antibody-drug conjugate that targets Trop-2 are being 
evaluated in the neoadjuvant setting to define the potential 
role of these drugs in early-stage disease (6).

The benefit data for these new target drugs is still 
getting robust, further studies to understand more accurate 
molecular characterization of these tumors are needed. 
Clinical variables may still play a significant role in 
treatment deciding, which may have paradoxical meaning 
in comparison to other breast tumor subtypes (7). An 
inverse association between tumor size (TS) and pCR 
rate is known to be mainly evident in hormone-positive 
and HER2-positive tumors treated with NACT (8,9). 
However, the literature is not consistent regarding TNBC  
(10-12). In real-world studies, pCR has been reported even 
in high tumor burden populations, frequently observed in 
developing countries (13).

In this study, we retrospectively explore the influence of 
TS on the rate of pCR and the associated survival outcomes 
in a real-word cohort of patients with TNBC treated with 
NACT. We present the following article in accordance with 
the STROBE reporting checklist (available at http://dx.doi.
org/10.21037/cco-20-111).

Methods

The study was conducted in accordance with the 

Declaration of Helsinki (as revised in 2013). The study was 
approved by the institutional Ethics Committee board of 
the Instituto Nacional de Cancer in 29/04/2016 (report 
number 54489016.9.0000.5274) with exemption from 
obtaining informed consent due to the methodology nature 
of the study.

A retrospective analysis was carried out on a cohort 
of patients treated in Instituto Nacional de Cancer from 
January 2010 to December 2013. Included patients were 
≥18 years, with histological confirmation of invasive breast 
cancer, stage II or III, estrogen receptor (ER), progesterone 
receptor (PR), and human epidermal growth factor 
receptor-type 2 (HER2) negative (TNBC) who received 
NACT. Patients with bilateral breast cancer or concurrently 
diagnosed non-TNBC and who declined to receive 
definitive breast surgery were excluded. 

The patient and tumor variables collected for analysis 
were age, histological subtype, body mass index (BMI), 
menopausal status, cancer stage, pre-treatment TS, tumor 
infiltrating lymphocytes (TILs) in the pre-treatment tumor 
biopsy, the NACT regimen, pathological response and date 
of relapse, death and/or loss to follow up.

Histological confirmation of invasive carcinoma followed 
ASCO/CAP guidelines and TILs presence (>10%) per the 
International TILs Working Group (14,15). The clinical TS 
was measured in centimetres; ER status, PR status and HER2 
status were determined by standard immune-histochemical 
methods. Tumors with <1% positive cells were considered 
to have a negative receptor status. HER2 status was 
recorded as negative if there was 1+ staining. HER2 status 
was confirmed by fluorescence in situ hybridization (FISH) 
if 2+ immunohistochemical staining was present according 
to American Society of Clinical Oncology/College of 
American Pathologists HER2 testing guidelines at the time 
of diagnosis (16). We used the America Cancer Society 
classification to define BMI ranges.

We defined conservative breast surgery as lumpectomy, 
s egmenta l  r e sec t ion ,  and  quadrantec tomy  wi th 
lymphadenectomy or sentinel lymph node sampling, 
and radical breast surgery was defined as total removal 
of mammary gland with or without skin-sparing, with 
lymphadenectomy or sentinel lymph node sampling.

pCR definition was the absence of invasive breast 
carcinoma both in the breast and axillary lymph nodes in 
the surgical excision specimen (ypT0/is/ypN0). Relapse-
free survival (RFS) was considered from histological 
confirmation date to the evidence of relapse/death from 
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any cause or censored event, and OS from the histological 
confirmation to the day of death by any cause or censored 
event.

Statistical analysis

Descriptive and demographic data were summarized 
by medians or proportions; the TS was expressed by 
continuous variable as median and interquartile range 
(IQR) and was represented by tables. Survival curves were 
constructed using the Kaplan-Meier method and compared 
using the log-rank test to obtain P values in the univariate 
analysis.

The analysis of descriptive and demographic factors that 
were associated with complete response was performed 
using logistic regression to obtain an odds ratio (OR), 
confidence intervals (CI) and P values in each univariate 
logistic model. The analyses were considered statistically 
significant when P values obtained were less than 0.05.

Stratification of the pCR in subgroups of interest by 
TS are shown in boxplots to evaluate graphically if there 
were differences between these groups. The analyses were 
performed using R-Studio (R version 3.3.1), packages 
survival, stats and ggplot2.

Results

From the 310 TNBC patients identified between January 
2010 to December 2013, 187 met the inclusion criteria. 
Main reason for exclusion criteria was adjuvant treatment 
and metastasis diagnose. The median age was 48 years and 
BMI 28.29 kg/m2. Invasive ductal carcinoma was evident 
in 181 (96.79%) patients. The median TS was 8.0 cm, 
with clinical T3 or T4 tumour identified in 175 patients 
(93.58%). A total of 139 patients (74.33%) had positive 
axillary involvement. Most patients received anthracycline 
followed by taxane chemotherapy (92.51%). Only four 
patients (2.13%) underwent conservation surgery and the 
majority received mastectomy. TILs were present in 79 
patients (42.93%). The baseline characteristics are shown in 
more detail in Table 1. 

pCR was reported in 39 patients (21%). The following 
baseline clinical and pathological factors were found to be 
significantly associated with the odds of experiencing pCR 
based on univariable binary logistic regression analyses 
(Table 2): age higher than 40 years (P=0.04, OR 0.45, 95% 
CI, 0.20–0.95) and the presence of TILs (P<0.01, OR 3.71, 
95% CI, 1.60–8.60). 

Neither the TS, (IQR: 4; P=0.22, OR 0.93, 95% CI, 
0.83–1.03) (Figure 1) nor any of the other subgroups 
analysed correlated with differences in pCR rate (Table 2).

The median follow-up was 36 months. At the time of 
the data analysis, the median RFS (relapse free survival) had 
not yet been reached. The 5-year OS rate and RFS rate of 
the study population was respectively 71.20% and 61.10% 
(Figure 2A,B). 

Patients who achieved pCR gained significant benefit in 
terms of OS (Log-rank =13.35, P=0.001) and RFS (Log-rank 
=15.61, P<0.001), compared to those who did not achieve 
pCR (Figure 3A,B).

Discussion

This retrospective analysis illustrates a real-world 
populat ion of  patients  with TBNC who received 
anthracycline and taxane-based NACT in the public 
healthcare system of a developing country.

The median tumour size of 8.0 cm is double the median 
size reported by a pooled analysis of clinical trials (CT) 
performed by von Minckwitz et al., 2012 (17) and rate of T3 
or T4 tumours is three times higher (Table 1). Although this 
might be explained by distinct inclusion criteria between 
CT and clinical practice (CP), it probably justifies our low 
rates of conservation surgeries (2.13%), tenth times lower 
than the 23% achieved in studies from the afore mentioned 
NSABP group (17). 

Thirty-nine patients (21%) achieved pCR. Similar rates 
have been reported for the same chemotherapy regimen 
and nationality (17-19). In a multi-centre, real-world study 
from Italy, Gamucci et al. 2018 (20), showed double the 
pCR rates with similar chemotherapy regimens (42.6%). 
However, this discrepancy could be justified by their 
limited number of node positive patients (19.7% versus 
74.39% in our cohort) and their frequent administration of 
concomitant anthracycline-taxane chemotherapy (56.3% 
versus none of our patients). 

The median 8 cm TS did not predict pCR (IQR: 4; 
P=0.22, OR 0.93, 95% CI, 0.83–1.03) in our studied 
population, in accordance with other published patient 
cohorts (8-10). Due to the high heterogeneity of TNBC 
and how this population is evaluated in CT, most pCR 
clinical predictors studied did not achieve the necessary 
levels of positive and negative predictive value to be  
implemented (21).

This suggests that other factors should be taken into 
account to predict tumor response than TS, such as intrinsic 
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Table 1 Patient and tumor baseline characteristics

Characteristics Number Median [range] Percentage

All patients 187 100%

Age, years – 48 [18–79] –

BMI – 28.29 [14.27–50.58] –

Tumor size in cm – 8 [2–20] –

Menopausal status

Yes 93 – 49.73%

No 94 – 50.27%

Histological subtype

IDC 181 – 96.79%

ILC 1 – 0.53%

Others 5 – 2.67%

Tumor infiltrating lymphocytes

Yes& 79 – 42.93%

No 105 – 57.07%

Clinical T stage (cT), cm

T1 0 – 0%

T2 12 4 [3–4.8] 6.41%

T3 96 8 [5–15] 51.34%

T4 79 10 [4–20] 42.25%

Clinical N stage (cN)

N0 48 – 25.67%

N1 87 – 46.52%

N2 48 – 25.67%

N3 4 – 2.14%

Clinical stage*

IIA 2 – 1.07%

IIB 33 – 17.65%

IIIA 71 – 37.97%

IIIB 77 – 41.18%

IIIC 4 – 2.14%

Chemotherapy regimen

FAC ×3 followed by docetaxel ×3 93 – 49.73%

AC ×4 followed by docetaxel ×4 or 
paclitaxel ×12 

80 – 42.78%

TC ×6 4 – 2.14%

Other regimens 10 – 5.35%

Surgery after neoadjuvant chemotherapy

Radical 183 – 97.86%

Conservative 4 – 2.14%
&, more than 10%. *, TNM classification according to the International Union Against Cancer. IDC, invasive ductal carcinoma; ILC, 
invasive lobular carcinoma; BMI, body mass index; FAC, 5-fluorouracil, doxorubicin and cyclophosphamide; AC, doxorubicin and 
cyclophosphamide; TC, docetaxel and cyclophosphamide.
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Table 2 Association of baseline factors with pCR at surgery on univariate and multivariate analysis 

Parameter OR 95% Cl P value

Univariate analysis

Age (years): ≤40 vs. >40 0.45 0.20–0.95 0.04

BMI

Underweight or normal weight vs. overweight or obesity 1.02 0.47–2.20 0.96

Menopausal status: yes vs. no 1.38 0.68–2.82 0.37

Clinical stage*: IIA + IIB vs. IIIA + IIIB + IIIC 0.62 0.27–1.4 0.62

Tumor size (cm) 0.93 0.83–1.03 0.22

Tumor infiltrating lymphocytes: yes vs. no 3.71 1.60 - 8.60 <0.01

Chemotherapy regimen

FAC ×3 > docetaxel ×3 vs. AC ×4 > docetaxel ×4 or paclitaxel ×12 1.07 0.26–4.2 0.92

vs. other regimens 0.9 0.22–3.53 0.89

Multivariate analysis (tumour size as a categorized variable)

Tumour size <5 vs. ≥5 cm 1.13 0.93–1.36 0.21

Age <40 vs. ≥40 years 1.16 1.02–1.31 0.02

T state 1.04 0.79–1.36 0.78

Clinical stage II vs. III 1.09 0.94–1.27 0.22

Grade I+II vs. grade III 1.05 0.93–1.18 0.41

Lymphocyte infiltration 1.21 1.07–1.35 0.01

Multivariate analysis (tumour size as a continuous variable)

Tumour size continuous variable 0.99 0.98–1.01 0.44

Age <40 vs. ≥40 years 1.16 1.02–1.32 0.02

T state 1.1 0.86–1.41 0.43

Clinical stage II vs. III 1.09 0.94–1.28 0.23

Grade I+II vs. grade III 1.05 0.93–1.19 0.42

Lymphocyte infiltration 1.22 1.09–1.37 0.01

*, TNM classification according to the International Union Against Cancer. BMI, body mass index; FAC, 5-fluorouracil, doxorubicin and 
cyclophosphamide; AC, doxorubicin and cyclophosphamide; TC, docetaxel and cyclophosphamide; pCR, pathologic complete response; 
IQR, interquartile range; CI, confidence interval; OR, odds ratio.
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molecular subtypes (22). However in an unexpected 
comparison to other studies, our results showed that 
patients over 40 years (P=0.04, OR 0.45, 95% CI, 0.20–0.95) 
were more likely to reach pCR (23). 

The best molecular evidence currently used has shown 
a correlation with increased pCR rate in TNBC and high 
levels of TILs before NACT (24). Our results corroborate 
with this statement, where TILs presence was found to 
be significantly associated with an increased rate of pCR 
(P<0.01, OR 3.71, 95% CI, 1.60–8.60). Despite this, 
TILs is not a proven biomarker in isolation, as there are 
reports of patients with low levels of TILs who still achieve  
pCR (24).

The pCR rate in the literature varies from more 
than 50% in studies with newer strategies such as 

immunotherapy (25,26), dose-dense chemotherapy with 
platinum agents’ and/or bevacizumab studies (7,27-34) and 
parp-inhibitors (35,36) to around 25% in robust, pivotal 
trials of sequential anthracycline taxane regimens (16,18). 
Additionally, published studies include a very limited 
proportion of T4 tumours and some still use the historical 
separation of pCR in breast and axilla (32). 

The importance of total dose-intensity chemotherapy 
delivered for breast cancer in the adjuvant setting has been 
widely recognised for more than 20 years (37), and the 
preferred regimen as NACT in TNBC in the last decade 
has been anthracycline and taxane-containing regimens. 
Our study is consistent with a metanalysis published in 
2014 by Wu et al. (38), reporting a higher pCR rate with 
administration of chemotherapy regimens containing 6 or 
more cycles, however, no difference in pCR rate between 
different anthracycline and taxane containing regimens. 

This is a retrospective study with limitations inherent 
to bias control and confounding factors. Nevertheless, the 
5-year period of observation and the fact that data has been 
derived from a cohort of unselected “real world” represent 
the major strengths of our work, illustrating that the size 
of the primary tumor seem does not impact directly on the 
rate of pCR with NACT administration in TNBC.

Some studies have been carried out in order to determine 
molecular predictive factors of pCR, but without definitive 
success. It seems to us that for such a complex molecular 
subtype of breast cancer, the best method moving forward 
is to consider a focus on the tumor microenvironment, by 
understanding the communication between the extracellular 
matrix and surrounding cells (39). This strategy may enable 
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identification of new biomarkers or targets in stromal 
components to respectively predict clinical outcomes and 
guide therapy in TNBC (40).

Conclusions

Preoperative TS did not impact pCR rate in our ‘real world’ 
cohort of patients, however achievement of pCR proved 
to be a solid surrogate biomarker of survival outcomes in 
our TNBC population. Better predictive tools and intrinsic 
molecular evaluation are ungently awaited in TNBC to 
help in the decision to escalate, de-escalate treatment or to 
incorporate new targeted therapies into the management of 
this complex tumor subtype. 
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