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Abstract
‘Triple negative’ breast cancer (TNBC) has fewer specific targets 

for systemic therapy. We hypothesized that patients with TNBC have 
an increased incidence of sentinel lymph node (SLN) metastases and 
decreased disease-specific and overall survival.

Method: Pertinent clinical, pathologic and follow-up data from all 
breast cancer patients undergoing SLN biopsy from 1995 through 2008 
were prospectively accrued and retrospectively analyzed. Overall 
survival was determined by Kaplan-Meier and regression analysis with 
particular attention to TNBC compared to “receptor positive breast 
cancer” (RPBC) that expressed any of the three targets: ER, PR and/
or Her-2/neu.

Results: 1,971 patients treated by standard loco-regional and 
systemic therapies were followed for 1 to 16.4 years. 230 (11.7%) 
patients had TNBC. Median and mean follow-up times for all patients 
were 54 and 59.7 months, respectively. There was no significant 
difference in the rate of SLN metastases between TNBC and RPBC 
(p=0.564). In the univariate analysis TNBC demonstrated a higher 
incidence of lymphovascular invasion (LVI) (p=0.016), larger tumor size 
(p<0.001), and higher grade (p<0.001). Age and tumor grade were 
significantly different in the multivariable model (p=0.009 and p<0.001, 
respectively). TNBC increased the odds of distant metastases by 2.15 
fold; however this was not statistically significant (p=0.063). There was 
a 2.71-fold increased risk of cancer death in the TNBC group in the first 
8 years after initial treatment. Overall survival tended to be worse but 
did not reach statistical significance (p=0.079).   

Conclusion: Patients with TNBC had an increased mortality in the 
first eight years after treatment when compared to patients with RPBC. 
There was no difference in rates of SLN metastasis.

Synopsis
Triple negative breast cancer (TNBC) is an aggressive disease 

especially in young African-American women and has a higher 
mortality than other breast cancer subtypes. In our study, TNBC 
did not have a higher incidence of sentinel and non-sentinel axillary 
metastasis.

Introduction
Breast cancer prognosis is most often dependent upon tumor size, 

grade, lymph node metastasis and distant metastasis. Triple negative 
breast cancers (TNBCs) account for about 15% of all invasive breast 
cancers, are usually larger and have a higher histologic grade than 
other breast cancer subtypes originating from ductal epithelium [1-
5]. TNBCs more commonly metastasize to viscera, particularly to the 
lungs and brain, and are less likely to metastasize to bone [6,7]. The 
fact that TNBC slack specific target receptors for systemic therapy 

may account for worse outcomes compared to receptor positive 
breast cancer (RPBC) [6]. 

Despite the increasing evidence that TNBC is a biologically 
unique breast cancer phenotype, little is known about its mechanism 
of metastasis to the regional lymph nodes (RLNs). It is understood 
that the likelihood of systemic metastases correlates directly with the 
presence of RLN metastasis [8]. Increased biological aggressiveness 
[9] and large primary tumor burden [8] lead to a higher incidence 
of SLN metastasis and could explain the increased rates of systemic 
metastasis and death in TNBC.  

This study investigates the hypothesis that patients with TNBC 
have an increased incidence of SLN metastases and decreased disease 
free and overall survival when compared to RPBC.

Methods
Clinical, pathological and outcomes data for women undergoing 

SLN biopsy (SLNB) for breast cancer at Henry Ford Health System was 
gathered into a prospectively accrued and retrospectively analyzed 
database from 1995 to 2008. Implementation and maintenance of this 
database was supported by the Institutional Review Board. All patients 
in this study were diagnosed and managed by a multidisciplinary 
team of breast cancer physicians and ancillary staff in an integrated 
academic health system. Patients were offered operative SLNB by 
appropriately trained and credentialed surgeons as part of their breast 
cancer management and all patients with positive SLN were further 
managed by complete axillary lymph node dissection (CALND). 

At the time of inquiry, our database consisted of 1,971 patients. 
Median and mean follow-up times for all patients were 54 and 59.7 
months, respectively. Patients were classified as TNBC if they were 
ER, PR, and HER2- negative; and tumors expressing ER, PR and/or 
Her-2 were considered RPBC. 

The clinical data included: age, race, tumor size, stage, surgery 
performed, chemotherapy (yes or no), breast irradiation (yes or 
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no), systemic metastasis (yes or no) and sites of metastasis. The 
pathologic data included: primary tumor size, stage, histology, grade, 
lymphovascular invasion (LVI), SLN metastasis (yes or no), size of 
the lymph node metastasis, extra capsular extension (ECE) and the 
number of nodes positive.

Follow-up clinical, imaging and laboratory studies were done at 
the discretion of the oncologist and the surgeon. The identification 
of new systemic and/or loco-regional metastases and the date of any 
death was documented and recorded in the database. 

The data was analyzed to compare TNBC and RPBC. Those with 
statistical significance by univariate analysis were further analyzed 
by multivariate analysis. Disease-specific and overall survivals were 
determined using the Kaplan-Meier method. Statistical analysis was 
performed using SAS 9.2 (SAS Institute Inc., NC).

Results
Of the 1,971 patients in our database, 230 (11.7%) patients had 

TNBC and the remainder was identified as having RPBC. A total 

of 1,829 underwent SLNB and the remainder (7.2%) underwent a 
CALND if the SLN was not identified. Median and mean follow-up 
times for all patients were 54 and 59.7 months, respectively. 

TNBC was seen more commonly in younger (p<0.001) and 
African-American (p<0.001) patients (Table 1). TNBC had a higher 
incidence of ductal carcinoma (p<0.001), larger tumor size (p<0.001), 
higher incidence of LVI (p=0.016), a higher grade (p<0.001), 
higher stage and a greater proportion of systemic metastases in the 
univariate analysis. Age and tumor grade were significantly different 
in the multivariable model (p=0.009 and p<0.001, respectively). 
A significantly higher number of TNBC patients received systemic 
chemotherapy (p<0.001).

There was no significant difference in the rate of SLN metastases 
between TNBC and RPBC (p=0.564). The number of malignant 
lymph nodes in the axilla in TNBC and RPBC were 5.1±7.1 and 
3.7±4.8 (p=0.79) respectively. A subset analysis was done to examine 
if patients with positive SLNs and TNBC developed systemic 
metastases more often than patients with positive SLNs without 

Variable RPBC (N= 1741) TNBC (N= 230) p-value

AGE 61.8 ± 12.8 58.7 ± 13.0 0.001

RACE Black 478 (31%) 93 (44%) < .001

Caucasian 1007 (65%) 111 (52%)

Other 58 (4%) 8 (4%)

TUMOR SIZE (cm) 1.7 ± 1.3 1.9 ± 1.2 < .001

STAGE 0, I, IIA, IIB 1412 (91%) 184 (86%) 0.006

IIIA, IIIB, IIIC 52 (3%) 6 (3%)

IV 87 (6%) 24 (11%)

HISTOLOGY Ductal 1491 (86%) 221 (96%) < .001

Lobular 239 (14%) 9 (4%)

SLN METS Negative 1265 (78%) 174 (80%) 0.564

Positive 347 (22%) 43 (20%)

LN MET SIZE (cm) 0.8 ± 0.8 1.3 ± 1.5 0.151

GRADE G1 or GX 473 (27%) 6   (3%) < .001

G2 or G3 1256 (73%) 224 (97%)

LVI Negative 1530 (90%) 191 (85%) 0.016

Positive 168 (10%) 34 (15%)

ECE No 224 (72%) 35 (85%) 0.061

Yes 89 (28%) 6 (15%)

MASTECTOMY No 1240 (72%) 176 (77%) 0.102

Yes 481 (28%) 52 (23%)

CHEMOTHERAPY No 963 (59%) 69 (31%) < .001

Yes 667 (41%) 151 (69%)

RADIATION No 452 (29%) 57 (26%) 0.454

Yes 1115 (71%) 159 (74%)

METASTASES No 1643 (95%) 206 (90%) < .001

Yes 87 (5%) 24 (10%)

Table 1: Comparison between the TNBC & RPBC.

SLN METS- Sentinel Lymph Node Metastasis, LVI- Lymphovascular Invasion, ECE- Extra capsular Extension, LN-Lymph node.
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triple-negative status. Of the 390 total patients with positive SLNs, 
47 developed systemic metastases and 343 did not or their metastatic 
status was unknown. 

There was significantly more brain (p=0.012), lung (p<0.001), 
and soft tissue (p=0.002) metastases in the TNBC group as compared 
to the RPBC group (Table 2). 

A logistic regression using TNBC status as the predictor of 
metastasis demonstrated that having triple negative disease increased 
the odds of metastasis by 2.15 times; however, the confidence interval 
included 1.0 and the p-value approached but did not reach statistical 
significance. Overall survival in patients with TNBC trended towards 
being worse (p=0.079) with a 2.71-fold increased risk of cancer death 
compared to RPBC. When analyzed separately, survival of these 
patients was lower in the first 8 years of diagnosis but was comparable 
thereafter (Figures 1 and 2).  

Discussion
A comparison between TNBC and RPBC groups demonstrated 

that TNBC patients had a greater likelihood of dying from their 
disease or other co-morbid conditions in the first eight years after 
initial treatment and a higher likelihood of metastases to lungs, brain 

and soft tissues, but they did not have a higher likelihood of either 
SLN metastases, increased size of metastasis or increased rate of 
metastases to the non-sentinel axillary nodes. Patients with TNBC 
were younger at diagnosis and more likely to be African American 
than patients with RPBC. The pathological analysis of TNBC showed 
a significantly higher incidence of dedifferentiated tumors and a trend 
towards larger size and increased lymphovascular invasion.

Standard clinical management of breast cancer relies on traditional 
prognostic factors including nodal status, tumor histological 
grade, primary tumor size, estrogen receptor, progesterone 
receptor, and HER-2/neu expression. Although recent advances in 
immunehistochemical and genetic techniques have led to a better 
understanding of TNBCs, these tumors remain a heterogeneous group 
with difficult to define subtypes [10-12]. Available data indicate that 
TNBCs benefit neither from hormonal therapies nor from treatments 
targeted against the HER-2/neu receptor [7,13,14]. TNBCs tend to 
be larger than other subtypes of breast cancer and are usually high 
grade invasive ductal carcinomas of no special type [1,5,15,16]. In 
our study, these tumors were seen more often in younger African 
American women, in line with other reports [4,17]. They were found 
to be larger in size, higher pathological grade and higher incidence of 

Metastasis site RPBC (N=1741) TNBC (N=230) p-Value

BONE 50 (2.9%) 11 (4.8%) 0.116

BRAIN 8 (0.5%) 5 (2.2%) 0.012

LUNG 25 (1.4%) 12 (5.2%) <0.001

LIVER 17 (1.0%) 5 (2.2%) 0.168

SOFT TISSUE 10 (0.6%) 7 (3.0%) 0.002

OTHER 3 (0.2%) 2 (0.9%) 0.107

Table 2: Univariate associations between metastasis site and TNBC.

Figure 1: Kaplan-Meier curves for the triple negative groups’ overall survival.
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LVI, which could explain the aggressive nature and poorer outcome 
associated with this subtype.

Basal-like cancers, which are usually triple-negative, [18,19] 
are more likely than other subtypes to be node-negative [16,20-22]. 
We found no difference in the SLN positivity rate between TNBCs 
and RPBCs. Node positivity in patients undergoing SLN biopsy was 
consistently higher than in patients in whom CALND was the first 
procedure done to determine the status of the axillary nodes [23]. 
This finding can likely be attributed to the variation in sectioning and 
processing of these two respective specimen types [23-25].

The total tumor burden in the axilla might also be different in 
patients with TNBC if the receptor status was in some way involved 
in the mechanisms of loco regional spread [26]. The mechanism of 
lymph node metastasis is not yet fully understood [27] but a number 
of interacting molecular and mechanical factors have already been 
shown to play a major role. The absence of biochemically important 
molecules, such as estrogen, progesterone and Her-2/neu receptors, 
could be part of a larger aberration of active proteins and peptides 
involved in the initiation and progression of metastasis. The volume 
of tumor in the SLN was also examined in these two groups and 
neither the total number of lymph nodes with disease nor the size of 
the tumor within the SLN was found to be different.

TNBCs are more likely to metastasize to the lungs and brain, and 
less likely to metastasize to bone [1,6,7,17,28]. Our study observed 
a higher incidence of TNBC metastasis to the brain, lung and soft 
tissue. 

Dent et al. [1] studied the patterns of recurrence in 1601 women 
with breast cancer during a median follow-up of 8.1 years. They 
found a distinct difference between the recurrence patterns of TNBC 
and other forms of breast cancer. This pattern was characterized by a 
higher number of breast cancer recurrences in the first 2 years after 

Figure 2: Kaplan-Meier curves for the triple negative groups’ disease-specific survival.

primary treatment, with a peak at 2-3 years after diagnosis. The risk of 
recurrence subsequently declined over the next 5 years. The majority 
of patients with TNBC who did not experience recurrence up to 8 
years after treatment were less likely to experience a recurrence 
thereafter, whereas in other forms of breast cancer, the risk of 
recurrence increased as time progressed. The shape of the survival 
curve for TNBC patients differs from that for patients with other 
types of cancers: there is a decrease in survival during the first few 
years after diagnosis but is comparable to RPBC thereafter [1,5,6]. 
Our study also observed a decline in TNBC survival in the first 8 
years, after which the two groups had similar survival curves.

Conclusion 
In conclusion TNBCs were found in younger African American 

women, were of higher pathological grade, had a higher incidence 
of LVI and metastasized to the lung, brain and soft tissue at a higher 
rate than RPBC. The patterns, incidence and volume of axillary 
lymph node metastasis were no different in these two groups. When 
compared to RPBC, TNBC demonstrated an early aggressiveness and 
increased mortality in the first 8 years after diagnosis and treatment.
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