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Background: TNBC (Triple negative breast cancer) subtype (ER-/PR-/HER2-) of breast
cancers are known for aggressive tumor biology and poor survival prospects, with high early
relapse rate. However, little is known about the prevalence and characteristics of TNBC
breast cancer in Nepal.
Objectives: To clarify the geographical distribution, clinical profile and outcome of TNBC
patients when compared with non-TNBC patients managed in tertiary care university hospital
in Nepal.
Materials and Methods: This is a study on prospective observational analyses of TNBC and
non-TNBC patients managed at Tribhuvan University Teaching Hospital, Kathmandu from
October 2015-March 2018. We collected and analyzed data on clinical profile, pathological
tumor features and outcome of the two patient groups.
Results: A total of 108 breast cancer patients were included in our study, 38 (35.2%) of which
were TNBCs. Mean age at diagnosis was 49±12 years. Majority of TNBCs (29%) were
concentrated in Terai districts compared to non-TNBCs (18.6%). Among TNBCs, 15.2% had
tumor size 5 cm or more while only 11.9% had such finding in non-TNBCs. Majority of TNBCs
and non-TNBCs were of invasive ductal carcinoma of NST histology (76.3 vs 90%). TNBC
tumors were significantly of grade 3 (P value=0.003). Perineural invasion was seen more
(15.8%) in TNBCs compared to 8.96% in non-TNBCs. On average, 23.6% of total nodes
retrieved from axilla were positive for tumor in TNBCs compared to 21% in non-TNBCs. Three
patients developed metastases in TNBCs of which two were to brain while 5 had metastases in
non-TNBC with none to brain. Higher percentage of patients died in TNBC group (13.2 vs
7.1%).
Conclusions: TNBCs are quite common, higher grade tumors with brain metastasis without
particular geographic distribution.

Introduction
Breast cancer is the most frequent cancer among women affecting 1.5 million people worldwide
with greatest number of cancer related deaths [1] . In 2015, it accounted for approximately 15% of
all cancer deaths among women [1]. Triple-negative breast cancer (TNBC) is a molecular subtype of
breast cancer in which the estrogen receptor and progesterone receptor are not expressed, and
human epidermal growth factor receptor 2 is not amplified or overexpressed [2]. This subtype
accounts for 10-24% of breast cancer and is known for worse prognosis with early relapse
compared with other subtypes of breast cancer [3-5]. The epigenetic epithelial to mesenchymal
transition in TNBC could explain its high propensity for metastasis [6-8]. Despite increased risk of
metastasis and locoregional recurrence, these tumors have good response to chemotherapy and
those with pathologic complete response do better [9-10]. TNBC still remains an orphan disease in
terms of the available therapeutic options, as chemotherapy is the only standard of care [11].

In Nepal, breast cancer accounts for 7.9% of cancer cases [12]. Management of both TNBC and non-
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TNBCs is multidisciplinary [13]. Although there are studies evaluating TNBC prevalence, there are
no studies comparing TNBC with non-TNBC in Nepal [14-15]. This study aims to compare these two
groups of breast cancer in terms of age, ethnicity, geographic distribution, histology, grade,
recurrence, metastasis and mortality.

Materials and Methods
Study setting, participants, and variables

This study was done at a tertiary care Tribhuvan University Teaching Hospital (TUTH), located at
central region of Nepal, Kathmandu. In our clinical practice, all the breast cancer patients undergo
fine needle aspiration cytology (FNAC) in early breast cancer and core needle biopsy (CNB) in
locally advanced cases. Patients with early breast cancer undergo surgery (breast conserving
surgery (BCS), oncoplasty or modified radical mastectomy) followed by chemotherapy with or
without radiotherapy and adjuvant hormonal therapy for hormone positive cases. Those with locally
advanced cases receive neoadjuvant chemotherapy to downstage tumor followed by surgery and
radiotherapy. Hormone positive cases receive hormonal therapy. Metastatic cases are treated
palliatively.

We considered a total of 140 histopathologically confirmed non-metastatic cases of breast cancer
patients managed in our hospital from October 2015-March 2018. We performed a follow-up of
these patients until December 2018 in determining their outcomes. Using the medical records, we
collected data on age, ethnicity, district, menopausal status, histology, tumor size, grade,
lymphovascular invasion, perineural invasion, lymph node status, neoadjuvant chemotherapy,
pathological stage, recurrence, metastasis and mortality.

Staging was done with chest x-ray, ultrasound of abdomen and pelvis for early disease with the
addition of computed tomography (CT) and MRI for locally advanced cases. TNBC was defined as
ER negative, PR negative and HER2 neu 0/1+ cancers. A tumor was classified negative when ER
and PR expression was <1% in tumor cell nuclei. HER2 neu 2+ were considered
equivocal/borderline [16] that needed FISH for confirmation but due to high costs and availability,
were rarely done. HER2 neu 2+ cases were thus excluded from the study. Our treatment practices
at two specialized cancer hospitals also show that targeted therapy against HER2 neu are rarely
used due to forbidding high costs. For receptor status determination, it was done on Trucut biopsy
sample in cases who received neoadjuvant therapy while it was done on specimen who received
surgery first.

Data analysis

The categorical data was analyzed using chi-squared/ fisher’s exact test where deemed appropriate.
Unpaired t-test was applied for comparison for numerical data. R version 3.6.1 was used to analyze
the data, plot the geographical mappings; P value < 0.05 was considered significant.

Ethical clearance

Ethical clearance was obtained from Institutional Review Board at the Tribhuvan University
Teaching Hospital and consent was taken from all patients.

Results
Figure 1 shows the process in which we chose the patients for the study. After excluding cases with
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no receptor status data, HER2 neu equivocal cases and a case of squamous cell carcinoma, total of
108 cases were enrolled in the study.

Figure 1: Patient Enrollment. 

Table 1 shows the patient characteristics. Out of 108 cases studied at our institute, 38 cases
(35.2%) were TNBC. Mean age at diagnosis was 49±12 years in TNBC group as compared to
50±11 years in non-TNBCs (P value=0.88). Three patients in non-TNBC were males while TNBCs
were all females. Eight of 38 (21.1%) TNBC and 13 of 70 (18.6%) non-TNBC patients were 40 years
or younger (Table 1).

TNBC Non-TNBC P value
Mean age at diagnosis (years) 49±12 50±11 0.88
≤40 years 8 (21.1%) 13 (18.6%) 0.95
Tibeto-Burman 14 (36.8%) 39 (55.7%) 0.09
Terai districts 11 (29%) 13 (18.6%) 0.32
Premenopausal 22 (57.9%) 36 (53.7%) 0.46
Invasive ductal carcinoma,
NST

29 (76.3%) 63 (90%) 0.10

Tumor size ≥5cm 5 (15.2%) 7 (11.9%) 0.90
Grade 3 histology 12 (31.6%) 5 (7.5%) 0.003
Lymphovascular invasion 18 (47.4%) 39 (58.2%) 0.39
Perineural invasion 6 (15.8%) 6 (8.96%) 0.46
Lymph node metastasis 17 (51.5%) 28 (47.5%) 0.88
Pathological stage 3 14 (42.4%) 20 (33.9%) 0.56
Locoregional recurrence 1 (2.6%) 4 (5.7%) 0.8
Metastasis 3 (7.9%) 5 (7.1%) 1
Mortality 5 (13.2%) 5 (7.1%) 0.5
Table 1: Comparison of Patient and Tumor Characteristics.  

TNBC prevalence was 43.6% (24/55) in Indo-Aryans vs 26.4% (14/53) in Tibeto-Burman. Though it
suggests higher percentage of TNBC among Indo-Aryans, it was not significantly different, and it
could be expected, as their population share is 79% according to 2011 census of Nepal.

Geographically TNBC patients were concentrated more in southern districts of Nepal (29%)
compared to non-TNBCs (18.6%) though it was not statistically significant (Figure 2 and Figure 3).

Figure 2: Geographic Distribution of TNBC Patients Across the Districts. 

Figure 3: Geographic Distribution of Non-TNBC Patients Across the Districts. 

Among TNBCs, 57.9% and among non-TNBCs, 53.7% were premenopausal. Greater proportion of
patients was of invasive ductal carcinoma, no special type in TNBCs (76.3%) against 90% in non-
TNBC. It was however not statistically different (P value=0.10). The second most common histology
in TNBC was invasive carcinoma with medullary features while it was ductal carcinoma in situ
(DCIS) in non-TNBC (Table 2).

TNBC Non-TNBC
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Histological type Number Histological type Number
Invasive CA NST 29 Invasive CA NST 63
Invasive CA with medullary
features

4 DCIS 3

Invasive CA with mucinous
component

2 Invasive lobular carcinoma 2

Metaplastic carcinoma 1 Invasive carcinoma with
apocrine differentiation

1

Mixed invasive CA NST +
Invasive lobular carcinoma

1 Solid papillary carcinoma 1

Mucinous carcinoma 1
Table 2: Distribution of Histological Types.  

TNBCs had higher percentage (15.2%) of tumors with pathological tumor size 5 cm or more while
11.9% had such finding in non-TNBCs though it was not statistically significant (P value=0.90). The
cases who received neoadjuvant therapy were not considered for pathological tumor size
evaluation. Five and eleven patients had received neoadjuvant chemotherapy in TNBC and non-
TNBC respectively.

Tumors were of higher grade (Grade 3) in 31.6% in TNBCs against only 7.5% in non-TNBCs, which
was statistically significant (P value=0.003). Lymphovascular invasion (LVI) was seen in 47.4% of
TNBCs compared to 58.2% in non-TNBCs (P value=0.39). Perineural invasion (PNI) was seen more
(15.8%) in TNBCs compared to 8.96% in non-TNBCs. It was however not statistically significant (P
value=0.46). For uniformity, three cases with DCIS in non-TNBC were excluded from tumor grade,
lymphovascular invasion and perineural invasion analysis.

Excluding cases who received neoadjuvant chemotherapy, lymph node metastases were present in
51.5% cases in TNBC and 47.5% in non-TNBC. On average, 23.6% of total nodes retrieved from
axilla were positive for tumor compared to 21% in non-TNBCs. Among TNBCs, 42.4% presented at
pathological stage 3 while only 33.9% of non-TNBCs presented at this stage (P value=0.56).

One patient developed locoregional recurrence in TNBC (2.6%) against four in non-TNBC (5.7%).
Three patients developed metastasis in TNBC (7.9%), one to abdomen and two to brain while none
developed metastasis to brain in non-TNBC. In fact, among five (7.1%) who developed metastasis in
non-TNBC, two were to bone and liver both, two to bone only and one to liver only. All metastases
along with additional two cases died in TNBC (13.2%) while five cases succumbed in non-TNBC
(7.1%).

Discussion
This study was done to evaluate the geographical distribution, demographic profile and tumor
characteristics of TNBCs and compare them with non-TNBCs.

Our study identified 35.2% of breast cancer to be TNBC cases, which is consistent with previous
literature suggesting higher cases of TNBC in South Asian countries (Nepal [17] and North India
[18]) compared to 10-24% in the West [3-4]. However it was less than the incidence of 41.3%
reported in another study in Nepal [15]. Both of our groups had lower number of patients 40 years
or below but percent of total nodes positive for tumor was higher in this younger group (39.5% in
TNBC and 33.2% in non-TNBC). Literature shows that breast cancer in young patients are often
triple negative [14-19] but our study and a study in large cohort in Brazil does not support it [20].
TNBCs are noted to occur in younger blacks and Hispanics in the west [19-21]. In our setup, TNBC
was more prevalent in Indo-Aryans, though the difference was not statistically significant. There
was no literature evaluating this difference in Nepal.
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Though statistically insignificant, geographic mapping of cancer cases showed TNBC to be more
concentrated towards Terai districts. Terai districts are relatively hotter and as expected receive
more sunlight due to their closeness to equator. One study from Turkey had found similar finding
[22]. It would be very interesting to do a prospective study in a large cohort to test this hypothesis.

TNBCs are reported to be more common among pre-menopausal females [21-23-24]. However, this
finding was not seen in our study, and neither the number of premenopausal females was high
among TNBC.

Majority of TNBCs were invasive carcinomas of no special type similar to other studies [5-24-25].
Even the majority of non-TNBC were also invasive carcinomas of no special type similar to a study
in Brazil [20].

Perineural invasion was seen more in TNBC group and lymphovascular invasion in non-TNBC,
though it was not significantly different. Lymph node involvement was similar in two groups similar
to a study in Brazil [20].

Many studies cite TNBC to be larger than non-TNBC [21-26]. However in our study, taking the
cutoff of 5 cm, tumor size was not significantly different in two groups. In a study done in Brazil,
even while taking a lower threshold of 2 cm, two groups were not significantly different at 95%
significance [20]. TNBC tumors in our cohort was significantly of higher grade (Grade 3) which is
consistent with other studies [19-21-24-27]. Also, TNBC had aggressive histological types like
invasive carcinoma with medullary features and metaplastic carcinoma. Even in a multimodal
annual screening done to detect cancer cases, grade 3 cancers were more in TNBC [28].

Many studies report the percentage of patients with positive axillary lymph nodes. We calculated
average percentage of positive nodes out of total nodes retrieved from axilla. It was however not
different between two groups. It would be interesting to evaluate this variable in large cohort.
Number of recurrence and metastasis were similar in two groups similar to study in Brazil [20].
Interesting to note was two patients in TNBC cohort who had brain metastasis while none had in
non-TNBC. This was as expected in the literature [21-26-29]. Mortality, though high in TNBC, was
not statistically different in contrast to studies which report high mortality and early recurrence in
TNBC [20-21-26]. This could be due to our small sample size and short follow up.

The main limitation was that the study center was a single center study which, might not represent
all patients receiving treatment across Nepal.

In conclusion, TNBCs are quite common, higher grade tumors with brain metastasis without
particular geographic distribution.
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