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Abstract

Background: Breast cancer is the most common female cancer seen 
globally. Triple-negative breast cancer (TNBC) is a special subtype 
without any obvious target and optimum treatment remains challeng-
ing. The aim was to study the clinical, pathological profile and treat-
ment outcome of TNBC patients.

Methods: This was a retrospective observational study of TNBC pa-
tients diagnosed from January 2010 to June 2012 at a tertiary cancer 
center in South India. Patient’s clinical and pathological characteris-
tics were studied. The 5-year estimate of survival for non-metastatic 
TNBC was done using the Kaplan-Meier method.

Results: Out of 804 patients of breast cancer, 237 were diagnosed 
as TNBC. The median age was 45 years and 58% were premeno-
pausal. The 5-year disease-free survival (DFS) and overall survival 
(OS) for non-metastatic TNBC patients were 59% and 74%, respec-
tively. The addition of a taxane to anthracycline-based regimen did 
not show a significant difference in DFS (P = 0.885) as well as OS 
(P = 0.856).

Conclusion: The role of adding taxanes to anthracycline-based 
chemotherapy in adjuvant setting for TNBC remains controversial 
and larger prospective studies are warranted.
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Introduction

Breast cancer is the second most common cancer and, the most 
common cancer among women worldwide [1]. In India, breast 

cancer is now the most common cancer in most cities, and sec-
ond most common in the rural areas after cervical cancer [2]. 
The biological behavior is considered to be heterogenous and 
dramatically different outcomes can be seen in patients with 
similar clinicopathological features [3, 4]. The gene expres-
sion profiling has divided breast cancer into five different sub-
types: luminal A, luminal B, normal breast-like, human epi-
dermal growth factor receptor 2 (HER2/neu)-overexpressing, 
and basal-like [5, 6]. Triple-negative breast cancer (TNBC) is 
a special subtype which lacks the expression of estrogen recep-
tor (ER), progesterone receptor (PR) and HER2 [7-10]. TNBC 
accounts for 10-20% of all breast cancers worldwide [11, 12]. 
Tumors with this subtype usually present in younger women 
and considered to have aggressive behavior with early devel-
opment of recurrence and distant metastasis [13]. There is no 
guideline specific to TNBC and in clinical practice surgery 
combined with chemotherapy is the most effective treatment 
[14-16]. The present study was done to analyze treatment out-
come of TNBC patients.

Methods

This was a retrospective observational study done at a tertiary 
cancer center in South India. Case files of all patients with 
breast cancer coming to the Department of Medical Oncol-
ogy from January 2010 to June 2012 were reviewed. TNBCs 
were selected for the study and follow-up data were taken 
from the medical record. Those not coming for regular ex-
amination after treatment were contacted telephonically. The 
diagnosis of TNBC was made when the tumor was negative 
for ER, PR, and HER2. A score of 1 - 2 on Allred score [9] 
was taken negative for hormone receptor, whereas a score of 
0 or 1 by IHC was considered negative for HER2. For those 
having a score of 2+ on IHC for HER2 further confirmation 
was done by fluorescence in situ hybridization (FISH). The 
staging was done according to AJCC-7. For disease-free sur-
vival (DFS) and overall survival (OS) analysis, patients with 
stage I-III disease were taken. DFS and OS estimations were 
the main objectives of the study. The time from diagnosis to 
the development of clinical or radiological metastatic disease 
or to the last follow-up without disease was taken for DFS, 
whereas time from diagnosis to time of death was defined for 
OS analysis.
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Data analysis

All available data were analyzed using IBM SPSS software ver-
sion 23.0. Kaplan-Meier survival analysis was done for DFS and 
OS. Log-rank test was applied for comparing survival of differ-
ent chemotherapy regimens (anthracycline and anthracycline + 
taxane). A P-value of less than 0.05 was taken as significant.

Results

Patient characteristics

Out of 804 patients with breast cancer seen during the period 
of 2.5 years, 237 (29.5%) were diagnosed as TNBC. The me-

dian age was 45 years (range 22 - 85 years). Fifty-eight percent 
of TNBC patients were premenopausal at the time of diagno-
sis. Twenty-one patients were metastatic at the time of initial 
presentation and were not included in the survival analysis. 
Pathological examination revealed invasive ductal carcinoma 
in 229 tumors. Five tumors were metaplastic and three of med-
ullary type. Grade III disease was seen in 86% (n = 204) of the 
patients with rest (n = 33) being grade II. No patient was diag-
nosed with grade I tumor. Patient clinicopathological profiles 
are shown in Table 1.

Treatment outcome

Eighteen patients (13 non-metastatic and five metastatic) did 
not receive any kind of treatment after diagnosis due to poor 

Table 1.  Patient Characteristic and Treatment Received

n = 237 %
Median age (years) 45 (range 22 - 85)
Menopausal status
  Premenopausal 138 58
  Postmenopausal 99 42
Stage
  I 6 2.5
  II 98 41.3
  III 112 47.3
  IV 21 8.9
Histology
  Invasive ductal carcinoma 229 96.6
  Metaplastic 5 2.1
  Medullary 3 1.3
Grade
  I 0 0
  II 33 13.9
  III 204 86.1
Surgery for stage I-III
  Yes 203 94.0
  No 13 6.0
Chemotherapy (NACT or adjuvant)
  Yes 178 87.7
  No 25 12.3
Regimen used
  Anthracycline-based 85 47.8
  Anthracycline + taxane-based 93 52.2
Pattern of metastasis (n = 70; out of 178 patients evaluated)
  Loco-regional 27 38.6
  Lung 22 31.4
  Liver 14 20.0
  Brain 8 11.4
  Bone 23 32.9

NACT: neoadjuvant chemotherapy.
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performance status or patient refusal. Among non-metastatic pa-
tients, surgery was done for 203 patients. Chemotherapy either 
in neoadjuvant or adjuvant setting was given to 178 patients. 
Radiation therapy was given as per the indication and institute 
protocol. Patients who received chemotherapy in either neoad-
juvant and/or adjuvant setting (n = 178) were evaluated for sur-
vival outcomes. Anthracycline-based regimen was given to 85 
patients, whereas 93 patients received anthracycline in combina-
tion with taxane. The 5-year DFS and OS were 59% and 74%, 
respectively. On comparison of anthracycline vs. anthracycline 
+ taxane-based regimen, no significant difference in DFS (P = 
0.885) as well as OS (P = 0.856) was found. The Kaplan-Meier 
survival analyses have been shown in Figure 1 (DFS in patients 
with TNBC (n = 178)), Figure 2 (OS in patients with TNBC (n 
= 178)), Figure 3 (DFS comparison of anthracycline-based vs. 
anthracycline + taxane-based regimen), and Figure 4 (OS com-
parison of anthracycline-based vs. anthracycline + taxane-based 
regimen). Out of 70 patients with recurrence, loco-regional was 
the most common pattern seen in 27 patients. Among visceral 
metastasis, lung was the most common site observed in 22 pa-
tients. Bone metastasis was seen in 23 patients, whereas eight 
patients had disease recurrence in the brain. More than one site 
of metastasis at recurrence was seen in 24 patients with lung and 
liver metastasis presenting together in 11 patients.

Discussion

Of all breast cancer subtypes, TNBC comprises 10-20% with 

a slightly lower incidence in western countries [17-19]. The 
highest incidence of TNBC (up to 30%) is among the African-
Americans and Hispanic white women [20-22]. There may be 
an association of genetic or biological differences and envi-
ronmental factors leading to the difference in incidence [23, 
24]. In the present study, the incidence of TNBC was 29.5% 
(237/804) which is higher than that reported from the west. 
The median age of TNBC is 50 years and most are premeno-
pausal at the time of diagnosis [25]. In our study, the median 
age was 45 years and 58% were premenopausal.

Other than invasive ductal carcinoma, metaplastic, med-
ullary, adenoid cystic and apocrine carcinomas are the com-
mon histological subtypes seen in TNBC [26]. Also, the tumor 
usually is high grade which is related to the poor prognosis 
associated with TNBC. We found five tumors of metaplastic 
and three medullary subtypes, rest being invasive ductal car-
cinoma. Most tumors (86%) were grade III. The clinical and 
pathological characteristics are in concordance with another 
study published from our institute by Lakshmaiah et al [27].

An early peak of recurrence between the first and third 
year after diagnosis followed by a sharp decrease of disease 
relapse in subsequent years is characteristic of TNBC [28]. 
When compared to other breast cancer subtypes, metastases in 
TNBC tend to be more aggressive than other and more likely 
to occur in the viscera, particularly in the lungs and brain [29]. 
Bone involvement is less commonly seen [30]. A study done 
by Rakha et al [19] of 1,994 patients with breast cancer re-
ported a 5-year DFS of 67% vs. 82% among TNBC and non-
TNBC patients. A study by Yuan et al [31] showed a 5-year 

Figure 1. DFS in patients with TNBC (n = 178).
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Figure 3. DFS comparison of anthracycline vs. anthracycline + taxane-based regimen.

Figure 2. OS in patients with TNBC (n = 178).
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DFS rate of 73.7% vs. 80.8% among patients with TNBC vs. 
non-TNBC, respectively. The corresponding 5-year OS was 
88.5% vs. 92.8%, respectively. Similarly, Haffty et al showed 
poorer outcome in TNBC cohort with a 5-year DFS of 67% 
vs. 82% for non-TNBC [32]. In our study, the 5-year DFS and 
OS were 59% and 74%, respectively, which is comparable to 
other studies.

Local, as well as distant recurrence is commonly seen 
within 1 - 3 years in TNBC. A study done by Dent et al [12] 
showed the incidence of distant metastasis was significantly 
higher in TNBC as compared to non-TNBC. After a long fol-
low-up, they observed a peak in second and third year, fol-
lowed by a rapid decline in the recurrence rate. The incidence 
of metastasis to lung liver and brain was higher than of non-
TNBC cohort. Similar findings were reported by Lin et al [33] 
and Rakha et al [19]. In our study, locoregional recurrence was 
the most common pattern of relapse. Among visceral recur-
rence, lung was the most common site followed by liver and 
brain. In contrast to the literature, the incidence of bone metas-
tasis was higher in the present study.

As TNBC lacks obvious target, there remains a challenge 
in the optimum treatment strategy. These patients are at higher 
risk of early relapse, although chemotherapy is associated with 
a more favorable outcome as compared to other subtypes [28, 
30]. Although the addition of taxanes to adjuvant anthracycline-
based regimen has been evaluated in various studies, the results 
in patients with TNBC are limited and a preferential benefit of 
microtubule-stabilizing agents has not been clearly demonstrat-
ed. The beneficial effect of the addition of taxane has been sug-
gested by subset analysis of several large trials. A meta-analysis 

of 12 randomized clinical trials demonstrated that adjuvant doc-
etaxel-based chemotherapy is associated with an improvement 
in DFS and OS in TNBC compared with regimens without taxa-
nes [34]. Unplanned subset analysis of three retrospective stud-
ies of adjuvant chemotherapy trials coordinated by CALGB and 
the US Breast showed a statistically significant improvement in 
DFS with the addition of paclitaxel therapy (P = 0.002), whereas 
ER+ HER2(-) individuals did not experience a similar benefit (P 
= 0.71), thereby supporting the inclusion of taxanes in adjuvant 
therapy for the treatment of patients with TNBC [35]. The addi-
tional benefit of taxanes, however, has not been shown consist-
ently in various other trials of TNBC. There was no significant 
difference in TNBC patients with the addition of docetaxel in 
the TACT trial [36]. Similar findings were observed when FEC 
was compared with epirubicin plus docetaxel in PACS-004 trial 
[37]. In the present study, the differences in the DFS and OS 
with regards to anthracycline or anthracycline plus taxanes-
based chemotherapy were not statistically significant either in 
DFS (P = 0.885) or OS (P = 0.856).

The poor prognosis of TNBC has been associated with the 
aggressive behavior as well as lack of targeted therapy against 
this entity. Although anthracycline in combination with taxa-
nes has been the standard chemotherapy, the exact benefit of 
addition of taxanes remains to be determined. Recent efforts 
in optimizing the treatment of TNBC have found promising 
results with platinum agents and poly ADP-ribose polymerase 
1 (PARP) inhibitors. BRCA1 dysfunction in TNBC has been 
associated with increased sensitivity of these agents and trials 
are underway evaluating their role in the adjuvant settings [3]. 
Other novel therapeutic targets for TNBC include epidermal 

Figure 4. OS comparison of anthracycline vs. anthracycline + taxane-based regimen.
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growth factor receptor (EGFR), c-Kit; mitogen-activated pro-
tein (MAP)-kinase pathway; and Akt pathway [38]. Therefore, 
more focus on newer treatment modalities based on different 
prognostic markers like BRCA gene status, androgen recep-
tors, and basal cytokeratin expression is warranted.

Conclusion

TNBC is an aggressive subtype with a higher incidence among 
young premenopausal women. These are associated with high-
er grade of the tumor, early peak of metastasis to visceral or-
gans and poor prognosis. Addition of taxanes to anthracycline-
based regimens did not have a survival benefit when compared 
to anthracycline-based regimens.
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