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Background: Triple negative Breast tumor (TNBC) is an aggressive tumor with sparse data worldwide.

Methods: We analyzed non-metastatic TNBC from 2013 to 2019 for demographics, practice patterns, and survival
by the Kaplan Meir method. Prognostic factors for OS and DFS were evaluated using Cox Proportional Hazard
model estimator for univariate and multivariable analysis after checking for collinearity among the variables.
Results: There were 1297 patients with median age of 38 years; 41 (33.3%) among 123 tested were BRCA-
positives. Among these 593 (45.7%) had stage III disease, 1279 (98.6%) were grade III, 165 (13.0%) had peri-
nodal extension (PNE), 212 (16.0%) lympho-vascular invasion (LVI), and 21 (1.6%) were metaplastic; 1256
(96.8%) received chemotherapy including 820 (63.2%) neoadjuvant with 306 (40.0%) pCR. Grade >3 toxicities
occurred in 155 (12.4%) including two deaths and 3 s-primaries. 1234 (95.2%) underwent surgery [722 (55.7%)
breast conservations] and 1034 (79.7%) received radiotherapy.

At a median follow-up of 54 months, median disease-free (DFS) was 92.2 months and overall survival (OS) was
not reached. 5-year estimated DFS and OS was 65.9% and 80.3%. There were 259 (20.0%) failures; predomi-
nantly distant (204, 15.7%) - lung (51%), liver (31.8%).

In multivariate analysis presence of LVI (HR-2.00, p-0.003), PNE (HR-2.09 p-0.003), older age (HR-1.03, p-
0.002) and stage III disease (HR-4.89, p-0.027), were associated with poor OS.

Conclusion: Relatively large contemporary data of non-metastatic TNBC confirms aggressive biology and pre-
dominant advanced stage presentation which adversely affects outcomes. The data strongly indicate the unmet
need for early detection to optimize care.

among patients from LMICs [6]. Treating a relatively larger proportion
of TNBC patients with resource constraints pose unique challenges in
LMICs which are underreported in literature. Majority of the patients

1. Introduction

Triple negative breast cancers (TNBC) constitute 12-17% of total

breast cancers, however, the incidence is up to 30% in low and middle-
income countries (LMIC) [1-3]. TNBC patients are younger and are
known to have aggressive biology and a propensity for early visceral
metastases leading to poor survival outcomes [4,5].

Chemotherapy has been the cornerstone for the management of
TNBC patients. Recent studies show that immunotherapy and PARP
inhibitors have some efficacy, but their prohibitive cost limits its utility

hail from socio-economic underprivileged background and lack prompt
access to tertiary health care. Financial hardships, limited insurance
coverage compounded with lack of awareness leads to delayed presen-
tation, often in advanced stages with resultant compromised outcomes.
Compliance to the intended treatment is also an important issue due to
several challenges and treatment abandonment is prevalent specially in
advanced stages. This is in contrast to high income countries where
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insurance penetration is wide and patients access healthcare in earlier
stages of the disease and comply with the intended treatment. [7,8]
Thus, our study aimed to report the demographics, practice patterns,
and survival outcomes for TNBC patients from LMICs in a real-life
setting.

2. Methods

The study included consecutive, non-metastatic TNBC patients
registered between January 1, 2013, and December 31, 2019, and
received at least partial treatment at our institute. The data was captured
from the electronic medical records (EMR) and patient files; follow-up
was updated telephonically when required. Tumors were staged using
the AJCC 7th edition and treatment decisions were made by a multi-
disciplinary team (MDT). A prospective trial of NACT in TNBC was
actively recruiting patients during the study period and 254 patients of
this trial were included in this study.

Pathological complete response (pCR) was defined as an absence of
residual invasive cancer in the resected breast and regional nodes. We
also describe unique subgroups among TNBCs of young breast cancer
(YBC) aged <40 years and breast cancer diagnosed during pregnancy
(PrBC) or in the first postpartum year (PPBC) [9,10].

3. Subpart of methods

Descriptive statistics were used for reporting patient, tumor, and
treatment-related characteristics. Limits of normal blood parameters
were defined as per the institutional cut-offs and are as follows; hemo-
globin (12-15) grams/dl, serum albumin (3.5-5.2) grams/dl, and
elevated serum alkaline phosphatase >120U/L.

Survival was analyzed using the Kaplan Meir method and compared
with the log-rank test. The disease-free survival (DFS) was appraised
from the date of diagnosis to the date of relapse of breast cancer (local or
distant), or date of diagnosis of contralateral breast cancer, second pri-
mary cancer, or death due to any cause. Similarly, the overall survival
(OS) was defined as the duration from the date of diagnosis to the date of
death from any cause, and patients were censored at their last follow-up
[11]. Every effort was made to establish contact with patients not
coming to the hospital for their follow-up. Data cut-off time for analysis
of this study was Jan 2022. Patients who couldn’t be contacted and were
not seen in the last one and half year were deemed as lost to follow-up.
Collinearity was checked for all the variables with OS and DFS before
analysis. Prognostic factors for OS and DFS were evaluated using Cox
proportional hazard model estimator both for univariate analysis and
multivariate analysis. If the variables had a significant hazard ratio for
OS or DFS, they were checked for proportional hazard assumption based
on Schoenfeld residuals (ph-test), and only if the test reported
not-significance i.e. the variable has met the assumption, they were
included in the analysis. The variables which had a significant hazard
ratio in the univariate analysis were only included for the multivariate
analysis (MVA). Statistical analysis was accomplished by operating SPSS
(IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp)
and two-sided p-value of <.05 was taken as significant.

4. Results

We studied 1297 consecutive patients with a median age of 38 years
[interquartile range (IQR) 33-42 years]. Table la showing baseline
characteristics which indicates that a large majority of our patients
belonged to the YBC (n = 781, 60%) and among them, a few had PrBC or
PPBC (n =16, 1.2%). Despite the young age (n = 781) and family history
of cancer (n = 182, 14%), only 123 patients (9.1%) underwent germline
BRCA 1/2 testing. Germline pathogenic variants were detected in 42/
123 (34%) patients. Nearly half of the study patients (45.7%) had stage
III disease. Staging information was missing for 4.5% of the patients.
Androgen receptor testing by immunohistochemistry is not standard
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Table 1a
Baseline characteristics.

Variable Frequency n = 1297 (%)

Median age (IQR)

Young breast cancer (<40 years)
Pregnancy associated breast cancer
Family history of cancer

Known hereditary syndromes
BRCA positive

38 years (33-42 years)

781 (60%) (95%CI, 57.5-62.9)
16 (1.2%) (95%CI, 0.7-2.0)
182 (14%) (95%CI, 12.2-16.0)
41 (3.2%) (95%CI, 2.3-4.3)
40 (3.1%) (95%CI, 2.2-4.2)

Other mutations 1(<1%)
AJCC Stage (7th edition)

o1 39 (3.0%)

o II 606 (46.7%)
o III 593 (45.7%)
o Not known 59 (4.5%)
Staging

e Early breast cancer
e Locally advanced breast cancer

570 (44.0%)
668 (51.5%)

o Not known 59 (4.5%)
Pathological details

Grade of Tumor

e Grade I 1 (<1%)

e Grade II 17 (1.3%)

e Grade III 1279 (98.6%)
Histology

o Invasive breast cancer NOS 1275 (98.3%)
e Metaplastic cancer 21 (1.6%)

e Adenoid cystic carcinoma 1 (<1%)
Androgen receptor IHC

e Positive 7 (<1%)

e Negative 648 (50%)

e Not done 642 (49.5%)

Laboratory parameters

e Hemoglobin (Median)

e Hemoglobin (<12 g/dL)

e Serum Albumin (<3.5 g/dL)

e Serum Alkaline phosphatase (>120 U/L)
Post surgical pathological details

11.8 g/dL (IQR 11.0-12.6)
669 (51.6%)

122 (9.4%)

229 (17.7%)

e Tumor size < 2 cm 231 (17.8%) (95%CI, 15.8-19.8)
e Tumor size >2 c¢cm but <5 cm 522 (40.2%) (95%CI, 37.5-42.9)
e Tumor size >5 cm 191 (14.7) (95%CI, 12.8-16.6)

e Lymph node positive status 416 (32.1%) (95%CI, 29.5-34.7)
e Less than 4 lymph nodes positive 275 (21.2%) (95%CI, 19.0-23.5)
e 4-10 lymph nodes positive 82 (6.3%) (95%CI, 5.1-7.8)

e >10 lymph nodes positive 59 (4.5%) (95%ClI, 3.5-5.8)

e LVI 212 (16.0%) (95%CI, 14.0-18.1)
e PNE 165 (13.0%) (95%CI, 11.2-15.0)
e pCR 306 (40%")

L]

Surgery not done 63 (4.8%)

IQR - Inter-quartile range, CI- Confidence interval, AJCC -American Joint
Committee on Cancer, LVI- Lympho-vascular space invasion, PNE-Perinodal
extension, pCR-pathological complete response.

# Out of patients who underwent surgery after neoadjuvant chemotherapy (n
= 766).

institutional practice for all TNBCs, thus it was available for only 655
(50.5%) patients.

Treatment Characteristics: Fig. 1 show details of patient selection
and their treatments within our study group. Key treatment character-
istics are summarized in Table 1b. 1256 (96.8% of all) patients received
chemotherapy where the entire chemotherapy was delivered as neo-
adjuvant (NACT) in 415 patients, and as adjuvant (ACT) in 436 patients
whereas surgery was sandwiched between NACT and ACT for 405 pa-
tients. Of the 820 (65.3%) patients that received NACT, 766 underwent
surgery and 306 (40%) achieved a pCR. Higher proportion of patients
(excluding NACT trial patients) received NACT overall (59.2% vs 51.4%;
p value - 0.013) and for stage II tumors (43.1% vs 31.9%; p value -
0.010) during the study period 2017 to 2019 vs 2013 to 2016 (Table 1c).
The details of various chemotherapy regimens used in NACT and ACT
are summarized in Table 1b. Anthracyclines (A) or Taxanes (T) were
used as chemotherapy in 1176 (93.6%) and 995 (79.2%) patients
respectively. Platinum agents were added to chemotherapy in 179
(14.2%) patients, predominantly as a part of an ongoing trial.
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TNBC patients screened from Jan 2013 to Dec 2019 (n=1640)

A 4

Metastatic at diagnosis
(n=248)

Non-metastatic TNBC (n=1392)

v

Details not available (n=95)

A 4

Included in analysis (n=1297)

NACT (820)
Upfront Surgery (468)
(AT- 197, A- 416, T- 55, ATP- 111, TP- 33, 0-8)
A 4
Clinical response (661)
Surgery not done (54)
SD/PD(159)
[Defaulted (13),Disease
l progression (36),
Surgery (766) Extensive locoregional
disease (5)]
pCR (306)
\
v \ 4
ACT (841)

(AT- 243, A- 205, T- 334, ATP- 4, TP- 18, 0-37)  AdjuvantRT (1034)
A
Relapses (322)
[Local (69), Distant (253)]
¥
Deaths
Palliative chemotherapy (198)
Disease (230)
Progression (107)
- L Chemotoxicity (2)
2" line chemotherapy (65)
3 |ine chemotherapy (26)
OMCT (20)
\_

Fig. 1. CONSORT Diagram Showing the patient inclusion, treatment selection and outcomes in our contemporary cohort NACT- Neoadjuvant chemotherapy, SD-
stable disease, PD- Progressive disease, pCR-pathological complete response, RT- Radiotherapy, ACT- Adjuvant chemotherapy, OMCT- Oral metronomic chemo-
therapy, AT- Anthracyclines and taxanes, A- Anthracycline alone, T- Taxane alone, ATP- Anthracycline, taxane and platinum,TP- Taxane and platinum, O- Other.

Chemotherapy was well tolerated and grade >3 chemotherapy toxicities
were observed in 155 (12.4%) patients (Table 2a). There were two
chemotherapy-related deaths (0.15%) due to septic shock secondary to
febrile neutropenia during adjuvant anthracycline-based therapy. Data
for long term toxicity like cardiac toxicity was not available for analysis.

Patients underwent surgery as appropriate for stage, where 468
(36.1%) were operated upfront and 766 (59.1%) after NACT. Breast
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conservation (BCS) was possible in 55.7% (n = 722) patients and only 4
of them had microscopic margin positivity needing a mastectomy (n =
1) or a margin revision (n = 3). In total, 820 patients (63.2%) received a
median of 4 (1-8) cycles of NACT and 80.6% (n = 661) of those expe-
rienced clinical complete (n = 287, 35%) or partial response (n = 374,
45.6%) whereas 15% (n = 123) had stable disease. Among 766 patients
who had undergone surgery after NACT, 306 (40.0%) were found to
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Table 1b
Treatment characteristics.

Treatment attribute N = 1297 (%)

Surgery

e Upfront surgery

o Post NACT surgery
e Surgery not done
Type of surgery

468 (36.1%)
766 (59.1%)
63 (4.8%)

e BCS 722 (55.7%)
¢ MRM 512 (39.5%)
e Surgery not done 63 (4.8%)
Radiotherapy

e Adjuvant RT
e No adjuvant RT

1034 (79.7%)
263 (20.3%)

Chemotherapy
o NACT alone 415 (32.0%)
e ACT alone 436 (33.6%)

e NACT followed by surgery then ACT

e No chemotherapy received

Chemotherapy regimen

NACT

e Anthracycline and taxane based

e Anthracyclines, Taxane and platinum based
e Anthracycline alone

o Taxanezplatinum

e Other regimen

ACT

e Anthracycline and taxane based

o Anthracyclines, Taxane and platinum based
e Anthracycline alone

e Taxanezplatinum

e Other regimen

405 (31.2%)
41 (3.2%)

N = 820 (100%)
197 (24.0%)
111 (13.5%)
416 (50.7%)

94 (11.5%)

2 (0.2%)
N=841 (100%)
243 (28.9%)

4 (0.47%)

205 (24.4%)
359 (42.7%)

30 (3.6%)

NACT-Neoadjuvant chemotherapy, BCS-Breast conservation surgery, MRM-
Modified radical mastectomy, RT-Radiotherapy.

Table 1c

Usage of NACT in routine practice”.
Group Year 2013-2016 (%) Year 2017-2019 (%) P value
Overall (n = 1043) 284/553 (51.4%) 290/490 (59.2%) 0.013
Stage I (n = 37) 2/19 (10.5%) 7/18 (38.9%) 0.062
Stage II (n = 523) 95/298 (31.9%) 97/225 (43.1%) 0.010
Stage III (n = 426) 183/221 (82.8%) 176/205 (85.9%) 0.426
Stage unknown (n = 57) 4/15 (26.7%) 10/42 (23.8%) 1.000

@ 254 patients of NACT trial excluded.

Table 2a
Chemotherapy related grade 3 or higher adverse events.

Adverse events Frequency n = 1256 (%)

Hematological

Anemia 18 (1.4%)
Neutropenia 101 (8.0%)
Thrombocytopenia 10 (<1%)
Non - hematological

Febrile Neutropenia 49 (3.9%)
Infection

Pneumonia 4 (<1%)
Varicella 2 (<1%)
Otitis media 1 (<1%)
Paclitaxel hypersensitivity 1(<1%)
Peripheral neuropathy 8 (<1%)
AST/ALT elevation 2 (<1%)
Diarrhea 4 (<1%)
Mucositis 4 (<1%)
Acute kidney injury 2 (<1%)
Reduced ejection fraction 2 (<1%)

AST- Aspartate aminotransferase, ALT- Alanine aminotransferase.

have pCR. Only 79.7% (n = 1034) patients received loco-regional ra-
diation therapy (40-60Gy). Overall, 65 (5%) patients could not com-
plete the planned treatment due to non-compliance (n = 42), intolerance
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(n = 16) and disease progression (n = 7).

Familial and hereditary cancers: Out of the 133 patients referred to
the cancer genetics clinic, 123 (92.4%) agreed to genetic testing after
genetic counselling. A germline pathogenic variant was found in 41
patients (33.3% of all tested and 3% of the total study population)
mostly in BRCA1 (n = 37) and BRCA2 (n = 3). The uptake of prophy-
lactic contralateral mastectomy (n = 7, 17.0%) and risk-reducing
bilateral salpingo-oophorectomy (n = 6, 14.6%) was low. Most of
them opted for personalized intensive surveillance during follow-up.
Among BRCA positive patients, 12 patients underwent surgery after
NACT and 66.7% (n = 8) achieved pCR.

Survival outcomes: At 54 (95% CI 51.6-56.4) months of median
follow up, 211 (16.3%) patients were lost to follow up. The median DFS
was 92.2 (95%CI 82.5-102) months and 3 and 5-year DFS were 72.7%
(95% CI 70.0%~75.3%) and 65.9% (95% CI 62.7%-68.9%) respectively.
The median OS was not reached and the 3 and 5-year OS were 84.3%
(95% CI 82%-86.2%) and 80.3% (95% CI 77.7%—-82.6%) respectively as
shown in Fig. 2a. Table 2b shows the stage-wise DFS and OS. Among the
patients who had undergone surgery after NACT (n = 766), the 5-year
DFS and OS for patient not achieving pCR (50.4%; 95%CI 44.7%—
56.1% and 70.4%; 95%CI 65.5%-75.3%) was significantly worse than
those achieving pCR (81.2%; 95%CI 76.3%-86.1%; p < .0001 and
90.1%; 95%CI 86.6%-93.6%; p < .0001) respectively. BRCA positive
patients had significantly longer 5 years OS [(95.0%, 95%CI - 88.3 -100)
vs (79.8%, 95% CI - 77.3-82.3) p value = .022] as compared to BRCA
negative patients.

Patterns of relapse: During the follow-up 259 patients (20.0%) had
disease recurrence; the recurrence was local in 55 (21.2%), distant in
143 (55.2%) and both (local and distant) in 61 (23.5%) patients. The
distant failures were predominantly in lung 104 (51%), liver 65
(31.8%), bone 62 (30.4%), brain 50 (24.5%) and other sites 72 (35.3%).
Multi-organ metastases were present in 91 (44.6%) patients. Three pa-
tients developed second primary cancers (ovarian cancer, ALK-positive
NSCLC, and esophageal cancer) during follow-up.

Prognostic markers: Factors found significant for DFS and OS in
univariate analysis are shown in supplementary table 1. Older age, stage
III disease, presence of LVI, and PNE were among the independent
prognostic factors indicating poor DFS and OS in multivariate analysis
(Table 3).

5. Discussion

To the best of our knowledge, this is the largest study of non-
metastatic TNBCs from a single tertiary care centre in India and the
third largest in the world [12-19]. These outcomes will establish a
benchmark against which future studies from India and other
low-middle income countries can be planned.

Consistent with the published literature from India, our study pa-
tients were younger (median age 38 years) with predominantly high
grade (98.6%), and stage III disease (45.7%) [14,15] possibly due to
limited access to cancer care [16,17]. Contrary to our findings, a larger
TNBC series by Li et al. (n = 2649) showed a comparatively smaller
proportion of stage-III patients or grade-III disease (26.6% and 34.4%
respectively) [18]. Few patients in our study had uncommon histology
(n = 22) mostly metaplastic cancer. Other studies have also shown
predominant TNBC subtype among uncommon histology [20,21].

The higher BCS rates (n = 722, 55.7%) in our contemporary cohort
compared to the other Indian studies [14,22,23] may be a reflection of
systematic training of surgeons, improved access to radiotherapy
because of increased capacity, and from using moderate hypofractio-
nation [24,25]. However, the BCS rates may vary across centres due to
differences in surgical expertise, RT services, and patients’ preferences.

Interestingly, we observed an increase in the proportion of patients
undergoing NACT as a routine practice during the later part of the study
(2017-2019) than in the first half (2013-2016). This is possibly due to
lowered threshold to start NACT among biologically aggressive TNBC
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Fig. 2. A: Overall Cohort (N = 1297): Disease-free and Overall Survival Curves Kaplan-Meier survival curves demonstrating flattening of survival curves after 3 years
suggesting the early relapse pattern in TNBCs, DFS- Disease free survival, OS — Overall survival Fig. 2B Overall cohort (n = 1254): Stage wise Disease-free Survival
Curves Kaplan-Meier survival curves demonstrating that outcomes are superior in early stages in comparison to higher stage (III); p < .0001 Fig. 2C Overall cohort (n
= 1254): stage wise Overall Survival curves. Kaplan-Meier survival curves demonstrating that outcomes are superior in early stages in comparison to higher stage

(1D); p < .0001.

Table 2b
Stage wise disease free survival and overall survival at 5 years.

Stage (n) 5-year DFS 95% CI for DFS 5-year OS 95% CI for OS
I and II (645) 73.0% 69.8%-76.2% 85.9% 82.9%-88.8%
111 (593) 58.6% 53.9%-63.3% 70.4% 73.9%-78.2%

DFS - Disease free survival, OS — Overall survival, CI — Confidence interval.

Table 3
Multivariable analysis for variables affecting disease free survival and overall
survival.

Variable HR (95% CI) for Pvalue  HR (95% CI) P value
DFS oS
Age (continuous) — - 1.02 0.016
(1.00-1.03)
StageIllvsStageI &  1.64 (1.32-2.05) <0.001 1.89 <0.001
I (1.38-2.40)
LVI present 2.08 (1.56-2.76) <0.001 2.13 <0.001
(1.50-3.01)
PNE present 2.21 (1.65-2.97) <0.001 2.29 <0.001
(1.59-3.29)

HR - Hazards ratio, CI = Confidence interval, DFS- Disease free survival, OS —
Overall survival, LVI- Lymphovascular space invasion, PNE - Perinodal exten-
sion, NACT- Neoadjuvant chemotherapy.

subtypes. Notably, NACT helps in gauging in vivo sensitivity and allows
less radical surgery [26]. We observed grade-3 or higher chemotherapy
induced neutropenia, febrile neutropenia, and peripheral neuropathy of
8%, 3.9% and 1% which were comparable to 12%, 5%, and 7%
respectively in the CALGB trial 9741 with similar regimens [27]. The
lower rates of toxicities observed in our study compared to others may
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be partly due to suboptimal documentation and underreporting
observed in busy clinics [28,29]. Additionally, there are significant
concerns regarding quality-of-life issues including concerns regarding
chemo induced alopecia especially in these young women [10,28].
Nevertheless, the grade-5 or life-threatening toxicities are always
documented and were found to be low, perhaps due to a relatively
younger population.

Though a few patients in our study received platinum based NACT as
part of on-going trial, this was not routine practice. Incorporating
platinum based chemotherapy in NACT leads to higher pCR rates in
TNBC which translates into survival advantage [29,30]. Besides, there
have been emerging data of adjuvant capecitabine in TNBC patients
with residual invasive cancer post NACT. The treatment intensification
provides survival advantage in this unfavourable subset of patient albeit
at cost of increased toxicity [31,32]. However, patients in LMIC are often
nutritionally challenged and higher toxicity with addition of platinum or
capecitabine may compromise the intensity of therapy and overall
compliance with treatment. Thus, this approach requires careful patient
selection to improve the outcome [33].

Recent years have witnessed advent of immunotherapy in early
TNBC, it has shown better pCR rates and improvement in DFS [34,35].
Similarly early data has shown DFS benefit of adjuvant PARP inhibitor in
germline BRCA mutated breast cancer [36]. Despite the benefit, incor-
poration of these interventions remains a challenge in LMIC. As majority
of the patients are from underprivileged background and outside in-
surance ambit, adoption of immunotherapy and PARP inhibitors re-
quires critical cost benefit analysis [7]. There are other potential
solutions which might be useful like an abbreviated course of immu-
notherapy which has shown benefit in a large data set from resource
constrained setting in India [37]. Besides, subsided pricing of these
therapies through health policy intervention may improve their access
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in LMICs.

Due to resource constraints, TNBCs patients were offered genetic
testing only when they had a strong family history or YBC. As expected
the higher pCR rate (66.7%) among patients with germline BRCA
pathogenic variants translated into better OS (5-year OS 95.0% vs
79.8%) as has been observed in other studies as well [38,39].

The 5-year DFS (65.9%) and OS (80.3%) in our cohort were com-
parable to that reported in the literature [4,12,40,41]. However, in a
similar study by Suhani et al. the lower 5-year DFS and OS of 55.6% and
72.9% respectively, may be because only 45% of their patients received
taxanes [14]. Contrarily, Doval et al. have reported a higher 5 year DFS
and OS among TNBC patients (n = 769) of 85.5% and 92.7% respec-
tively [22]. However, their cohort predominantly had patients with
early stages (stage I & II — 78.6%), higher grade 2 and higher socio-
economic strata patients, making a direct comparison with our cohort
inappropriate [22]. In a study from New Zealand, the survival statistics
were somewhat superior albeit with 60% postmenopausal women and
relatively less tumor burden as well as shorter follow-up [42].

In a Turkish study also the survival was slightly higher (the 5-year OS
and DFS rates were 84.6% and 71.6%, respectively) [43]. There are
conflicting reports about the effect of race on survival of TNBC patients.
Data supporting the role of ethnic influence on survival comes from
studies that have documented a higher prevalence and higher mortality
of TNBC among African American women when compared with white
women [44,45].

As expected, in our study stage III disease showed poorer survival
compared to early stages. A similar study by Agarwal et al. also showed a
statistically higher mean OS for stage I and II (102.6 + 7.2 months) vs
stage III (47.4 + 5.3 months) among TNBC patients [3,22,46,47]. Thus,
the major emphasis should be on early detection and our data under-
score this vital need [48]. On MVA, the presence of LVI and PNE were
associated with poorer DFS and OS as has been reported by other studies
as well [49-52]. As expected, older age was a poor prognostic factor for
OS; possibly because of reduced life expectancy from several competing
morbidities or poor tolerance of systemic treatment [53].

Our patterns of relapse are consistent with those in literature [54,
55]. A fourth of our patients with distant relapse had brain metastasis
which can be a site for active research on effective systemic agents as
well as on the role of prophylactic cranial irradiation [56,57]. Palliative
chemotherapy was planned and given to 75.6% (n = 196) of the patients
(n = 259) who relapsed; however, the outcomes after metastasis
remained dismal and studies to improve their outcomes are required.

The strength of our study is the large numbers and the contemporary
nature of the cohort who were uniformly treated at a single tertiary care
centre from India. Since we receive patients from all the parts of our
country including those who are underprivileged, our results may be
considered representative for the rest of the country and similar LMIC.
Even though this is a retrospective study, the prospective nature of data
capture helped us to derive meaningful inferences. While our real-world
observational study was simple it did have limitations that stem from its
single-centre, nonrandomized design. Further, there were ~16% lost to
follow-ups. Although, the lost to follow-up rate is comparable to other
studies (19% Dovel et al., 18% at Roswell Park Cancer Institute) and
alarm towards this important issue outside clinical trials [22,58]. Also
lost to follow up is higher in first year after completion of treatment
(48% of 211 patients lost to follow up in present study) [22,59].
Furthermore, post relapse lost to follow-up is also common in LMIC as
patient went back to native places and often even opt for alternative
treatments. The median follow-up (54 months) was relatively short, and
therefore we were unable to study the long term toxicities and outcomes
among long-term survivors.

6. Conclusion

Relatively large contemporary data of TNBC patients from a single
tertiary care centre suggest that the TNBC subtype is characterized by
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young age at presentation, a higher grade of tumor, and frequent
visceral relapses. Germline BRCA1/2 alteration is seen with a better
response to NACT and favorable survival among this subset of patients.
The patients who develop relapse have limited treatment options and
carry a dismal prognosis. Stage-wise outcomes for adequately treated
patients were comparable to other published studies and strongly indi-
cate increasing awareness and to develop strategies to ensure adequate
follow-up of the patients in India and other LMIC to enhance early
detection and timely optimal treatment.
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