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OBJECTIVE
Triple-negative breast cancer (TNBC) is an aggressive heterogeneous cancer and carries poor prognosis.
The study was conducted to analyze the recurrence pattern and survival outcome in TNBC patients.

METHODS

A retrospective analysis was performed for 171 consecutive non-metastatic TNBC patients. Chi-square
test, Kaplan-Meier method, and Cox-regression analysis were used for statistical analysis. P<0.05 was
considered significant.

RESULTS

Patients were diagnosed commonly at younger age (64.8% patients were <50 years, with median age
of 48 years), and node-positive (60.2%) disease. At a median follow-up of 40 months, recurrence was
observed in 35.7% of patients. The cumulative recurrence rate at 1 year, 2 years, 3 years were 9.4%,
26.3%, and 33.9% respectively. Distant metastasis (73.8%) and multiple lesions (86.9%) were the most
common pattern of recurrence. Common sites of recurrences in decreasing order were lung > nodes
(regional+non regional) > brain > bone > liver > contralateral breast. The disease-free survival (DFS)
and overall survival (OS) were 64.3% and 78.4%, respectively. High-grade tumor, nodal metastasis, <10
number of lymph node dissection (LND) were independently associated with poor DFS, whereas the
presence of nodal metastasis was the single factor associated with poor OS.

CONCLUSION

TNBC is common in younger age and node-positive disease. Recurrence occurs commonly at distant
sites as multiple lesions in the first 3 years of diagnosis. High-grade tumor, <10 LND, and nodal metas-
tasis are associated with poor DFS, whereas nodal involvement is associated with poor OS.
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Introduction [2] Breast cancer has heterogeneous tumor biology,
which confers variable treatment response and clini-
Breast cancer ranks first in incidence and cancer-as-  cal outcomes.[3,4] Molecular subtyping of breast can-

sociated death among women, both in India as well ~ cer is based on differential overexpression of surface
as worldwide.[1] The age-adjusted incidence rate of  proteins. Based on the estrogen receptors (ER), the
breast cancer is increasing in different parts of India. ~ progesterone receptors (PR), the human epidermal
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Table1 Clinicopathological characteristics Table2 Treatment and outcome characteristics
Parameters n % Parameters n %
Age (in years) Surgery
Median 48 MRM 166 97.1
Range 24-85 BCS 5 29
<50 years 103 60.2 Nodal dissection
>50 years 68 39.8 >10LND 125 731
Menopausal status <10 LND 46 26.9
Premenopausal 77 45 Chemotherapy
Postmenopausal 94 55 NACT 31 18.1
Family history ACT 166 97.1
Positive 5 29 Chemotherapy regimens
Negative 166 97.1 Anthracycline+taxane 137 80.1
Side Anthracycline 29 17.0
Right 84 49.1 Platinum+taxane 5 2.9
Left 86 50.3 Radiotherapy
Bilateral 1 0.6 PMRT 100 58.5
Histopathology WBRT 5 2.9
Invasive ductal 162 94.7 Pattern of recurrence
Metaplastic 5 29 Loco regional 16 26.2
Medullary 4 23 Distant 45 73.8
Grade Total 61 100
I 8 4.7 Sites of recurrences
Il 98 57.3 Lung 34 55.7
1] 65 38.0 Nodes 17 27.9
Lymphovascular invasion Brain 13 21.3
Present 23 13.5 Bone 12 19.7
Absent 148 86.5 Liver 7 1.5
Tumor stage Contralateral Breast 4 6.6
T1 13 7.6 Total 61 100
T2 98 57.3 Number of recurrences
T3 40 234 Solitary recurrence 8 13.1
T4 20 1.7 Multiple recurrence 53 86.9
Nodal stage ; - ;
MRM: Modified Radical Mastectomy; BCS: Breast conservation surgery; LND:
NO 75 43.9 Lymph node dissection; NACT: Neo adjuvant chemotherapy; ACT: Adjuvant
N1 51 208 chemotherapy; PMRT: Post mastectomy radiotherapy; WBRT: Whole breast
N2 57 158 radiotherapy
N3 18 10.5
Stage Group rate of recurrence and poorer survival in spite of its
Stage I/Il 69 404 higher chemosensitivity compared to the other breast
Stage Il 102 59.6 cancer subtypes, due to lack of targeted therapy.[7-9]
MEITEI S In view of limited data on survival in Indian patients,
Positive ! 41 the present study was conducted to analyze the recur-
Negative 164 95.9

growth factor receptors-2 neu (HER-2y) protein ex-
pressions, it is classified into; luminal A (ER positive,
HER-2p negative), luminal B (ER positive, HER-2
positive), HER-2u enriched (ER negative, HER-2
positive), and triple negative or basal like (ER neg-
ative and HER-2u negative).[5,6] Triple-negative
breast cancer (TNBC) comprises a diverse group of
breast tumor having aggressive biology with a higher

rence pattern and the survival in TNBC patients.

Materials and Methods

A retrospective analytical study was performed for con-
secutive 171 newly diagnosed TNBC patients treated
between January 2014 and May 2019, at a tertiary
care cancer center in South India. Information was
retrieved from the cancer registry, after obtaining the
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Table3  Factors affecting recurrence free survival and overall survival in non metastatic TNBC patients evaluated by multi-

variate analysis (Cox proportional hazard model)

Factors DFS 0os

P HR (95%Cl) P HR (95%Cl)

Age 1.23 1.85
<50 years 0.469 (0.70-2.12) 0.099 (0.89-3.85)
>50 years

Histopathology 0.326
IDC 0.179 (0.06-1.67) 0.339 0.47
Metaplastic (0.10-2.20)
Medullary

Grade 1.76
| 0.026 (1.07-2.88) 1.24
Il 0.521 (0.64-2.43)
11l

Tumor size
T1 1.41 1.23
T2 0.062 (0.98-2.03) 0.359 (0.79-1.91)
T3
T4

Nodal status 4.22 4.58
Negative 0.002 (1.73-10.28) 0.027 (1.19-17.61)
Positive

Prognostic Stage 0.63 3.19
111 0.349 (0.24-1.64) 0.152 (0.65-15.62)
1]

Margin status 1.32 2.79
Positive 0.660 (0.38-4.53) 0.191 (0.60-12.96)
Negative

LVI 0.74 0.85
Present 0.384 (0.38-1.45) 0.720 (0.37-1.99)
Absent

LND 2.56 1.97
>10 0.001 (1.49-4.40) 0.074 (0.94-4.15)
<10

DFS: Disease free survival; OS: Overall survival; HR: Hazard ratio; Cl: Confidence interval; IDC: Invasive ductal carcinoma; LVI: Lymphovascular invasion; LND:

Lymph node dissection

permission from Institutional Ethical Committee, and
the study was performed in accordance with the decla-
ration of Helsinki. The study was aimed to evaluate the
recurrence pattern, survival outcome, and factors af-
fecting disease-free survival (DFS) and overall survival
(OS). Information of each patient including clinico-
pathology, treatments received, disease status, and fol-
low-up information was noted in a pre-designed pro-
forma. The follow-up data were updated by phone calls
using the contact numbers noted in the registry. All
cases were diagnosed histopathologically, and molecu-
lar sub-typing was done using immunohistochemistry
(IHC) study. IHC result of 1+ score for HER-2p was
considered negative and 2+ score was further tested

with fluorescence in-situ hybridization (FISH). TNBC
was defined as patients with ER/PR negative in IHC
(<1% expression), and negative for HER-2p (1+ score
in THC/ negative result in FISH). The staging classi-
fication and prognostic stage grouping was based on
the AJCC TNM staging (8" edition).[10] Data were
collected for total of 179 patients, out of which 8 pa-
tients did not complete the planned treatment and
were removed from analysis. DFS was defined by the
duration from start of primary treatment to the date of
disease recurrence or death. The OS was defined as the
time from the date of initiation of primary treatment
to the date of death. Six patients were lost to follow up
after certain duration and failed to communicate over
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phone call were considered censored.

Statistical Analysis

IBM SPSS statistics for windows, version 22.0 (Ar-
monk, NY: IBM Corp) was used for statistical analy-
sis. The association between categorical variables was
analyzed using Chi-square test. Survival analysis was
performed using the Kaplan Meier method and was
compared between different factors using Log-Rank
(Mantle-Cox) testing. P<0.05 was considered statisti-
cally significant. The factors affecting OS and DFS were
evaluated by multivariate analysis using Cox propor-
tional hazard regression model (with P<0.05 and 95%
confidence interval).

Results

Total 171 consecutive non-metastatic TNBC patients
were analyzed for clinicopathological characteristics,
recurrence, and survival pattern. The clinicopatho-
logical characteristics and outcome characteristics are
depicted in Tables 1 and 2, respectively. The median
age at diagnosis was 48 years with majority of patients
belonged to <50 years of age. Invasive ductal cancer
and intermediate-grade were the most common histo-
pathological subtype. Majority of patients had tumor
size of more than 2 cm size (92.4%), nodal involve-
ment (56.1%). Most of the patients underwent modi-
fied radical mastectomy (97.1%), 210 lymph node dis-
section (LND) (73.1%), and adjuvant chemotherapy
(97.1%). Pathological T and N staging were consid-
ered for eighty-two percent of patients, who under-
went primary modified radical mastectomy or breast
conservation surgery (BCS) with axillary staging.
Whereas the remaining patients who underwent neo-
adjuvant chemotherapy, the pre-chemotherapy clini-
cal staging was considered. Five patients with clinical
T1/T2 and NO/N+ disease underwent BCS with senti-
nel lymph node biopsy (SLNB), out of which two pa-
tients found SLNB positive and subsequently under-
went level I and II axillary LND. Chemotherapy used
most commonly was anthracycline plus taxane-based
regimen (80.1%), post-mastectomy radiotherapy was
given in 58.5% of patients. At a median follow-up of 40
months, approximately one-third of the total patients
developed recurrence. Most of the recurrences (95%)
occurred in the first 3 years of primary treatment. Out
of the total recurrences, three fourth of patients had
distant recurrence and commonly had multiple lesions
at recurrence (Table 2). Common sites of recurrences
were lung > nodes (regional+non regional) > brain
> bone > liver > contralateral breast (Table 2). Mul-
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Fig. 1. Difference in disease free survival based on dif-
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tivariate analysis showed the factors associated with
poor DFS were high grade tumor (p=0.026), <10 LND
(p=0.001), nodal positivity (p=0.002), whereas nodal
positivity was associated with poor OS (p=0.027)
(Table 3). The difference in time trend of DFS and
OS based on the associated factors are depicted in
the Kaplan Meier curve (compared by log-rank test-



126

Turk J Oncol 2022;37(2):122-28
doi: 10.5505/tj0.2022.3458

Survival Functions

100 =,
B ’1{1
08 Sl Thane
= M
] D e Y
=
S o6 4
Z p=0.000 L
w
E Eal
3 04 b et
0.2
LND
—110 or more LND
I1<10LND
—+—=10 or more LND-censored
0.0 -+~ <10LND-censored
T 1 T T 1
0 20 40 60 80

Months_DFS

Fig. 3. Difference in disease free survival based on num-
ber of lymph node dissection.
LND: Lymph node dissection.
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Fig. 5. Difference in disease free survival based on stage
groups.
DFS: Disease free survival.
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Fig. 6. Difference in overall survival based on stage
groups.
OS: Overall survival.

ing) in the Figures 1-4. Kaplan Meier survival analysis
with log-rank testing found that OS and DEFS in stage
I/IT breast cancer were significantly better (p=0.000)
compared to the stage III breast cancer. The 5 year OS
was 93% vs. 54%, whereas DFS was 78% versus 48% in
stage I/II and stage III breast cancer patients, respec-
tively (Figs. 5, 6).

Discussion

TNBC is a heterogeneous neoplasm with marked ge-
netic, transcriptional, histological, and clinical differ-
ences.[7-9] The age of diagnosis of TNBC patients is sig-
nificantly lower compared to non-TNBC patients.[11]
TNBC in the present study was more prevalent among
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younger (<50 years) patients, which was in concordance
with previous study findings.[12-16] The median age of
diagnosis in the present study was 48 years, which was
in concordance with the previous Indian study finding
of Doval et al,,[17] whereas it was lower as compared
to the study finding of Pogoda et al.[18] Premeno-
pausal women are associated with a higher incidence
of TNBC compared to post-menopausal women;[19]
whereas 55% of patients in the present study were post-
menopausal, which was in concordance with Ghosh et
al.[20] TNBC can be inherited through germ line mu-
tation in BRCA 1 or 2 gene and carriers of these genes
have higher risk of developing TNBC.[21] BRCA 1 or
2 gene analysis was not performed in the present study.
Family history of breast or ovarian cancer was found in
3.5% of patients, whereas it was reported in 5.4% of pa-
tients in a study by Doval et al.[17] TNBC is commonly
characterized by high grade, aggressive malignancy and
mostly diagnosed in advanced stage.[22-24] Similarly in
the present study, most patients had high-grade tumor
(38%) and were diagnosed in locally advanced stage
(59.6%). TNBC patients are commonly diagnosed with
larger tumor size and nodal metastasis.[20,22] The pres-
ent study findings are in concordance with the above
reports; whereas it is contradicting the study finding of
Plasilova et al.,[25] which reported TNBC to be associ-
ated with larger tumor size, whereas lower rate of nodal
metastasis compared to non-TNBC patients. Most pa-
tients in the present study underwent modified radical
mastectomy followed by adjuvant chemotherapy. The
most common pattern of recurrence in our study was
at distant sites, which was similar to the previous study
findings.[20] Lung was the most common site of distant
recurrence followed by brain, bone, liver, and contra-
lateral breast. Previous studies have reported the com-
mon sites of distant recurrences were lung, brain, bone,
and liver.[26] Brain metastasis was reported to occur
in 14% of TNBC patients in the study by Lin et al.,[27]
whereas in our study brain metastasis was observed in
21.3% of patients. Most of the recurrences in our study
occurred as multiple lesions and within first 3 years of
diagnosis.[18,23] Approximately one-third of TNBC pa-
tients developed recurrences in our study, which similar
to the study finding of Pogoda et al.[18] Distant failure
was observed in 73.8% of total recurrences and most
recurrences observed by the first 3 years of diagnosis,
which was similar to the study finding of Dent et al. and
Ghosh et al.[12,20] Factors associated with recurrence
as reported in the previous study were larger tumor size,
nodal metastasis, advanced stage.[26,28] Previous study
had reported the larger tumor size as the only indepen-
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dent factor associated with poor OS,[28] whereas an-
other study had reported nodal metastasis to be the only
independent factor associated with poor OS.[29] In the
present study high-grade tumor, nodal metastasis, and
<10 LND were independently associated with higher
risk of recurrence, whereas nodal metastasis alone was
independently associated with poor OS.

Conclusion

The present study found TNBC to be common in young-
er age and higher rate of node positivity. Recurrence oc-
curs commonly at distant sites as multiple lesions, and
mostly in the first 3 years of diagnosis. High-grade tumor,
<10 LND, and nodal metastasis are associated with poor
DES, whereas nodal involvement is independently as-
sociated with poor OS. Development of specific targeted
therapy is required to prolong survival in these patients.
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