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ABSTRACT

Objectives: To evaluate the incidence of triple-negative breast cancer (TNBC) and elucidate the factors
associated with triple-negative breast carcinoma.

Methodology: It is a retrospective study, that includes breast cancer patients presenting to the outpatient
department (OPD) for three years from January 2020 to January 2023.

Results: A total of 946 biopsy-proven breast carcinoma cases were included, out of which, 220 (23.2%) were
identified as triple-negative breast cancer. The predominant age range among TNBC patients was 40 to 60
years at the time of diagnosis. A total of 58.2% were postmenopausal, while 41.8% were pre-menopausal.
Histopathologically, TNBC cases primarily exhibited ductal carcinoma (91.4%), metaplastic carcinoma (7.7%),
and lobular carcinoma (0.9%). Tumor grading within the TNBC group revealed that the mgjority (71.4%)
were poorly differentiated (Grade 3), while 26.8% were moderately differentiated (Grade 2), and 1.8% were
well differentiated (Grade 1). Concerning family history, 12.7% of TNBC patients had a positive first-degree
relative with breast cancer, 5.9% had a positive 2nd-degree family member, and 81.4% had no family history
of breast cancer, indicating a significant association with TNBC. This study also revealed the ethnicity of
TNBC patients that the majority (85%) identified as Urdu-speaking, Sindhi (6.4%), Pakhtoon (4.1%), Punjabi
(3.6%), and Balochi (0.9%) backgrounds.

Conclusion: Our results showed, that TNBC primarily affected individuals aged 40 to 60 with high-grade
tumors, showing associations with menopausal status and histopathology. Family history displayed no
significant correlation while Urdu-speaking ethnicity was prominent. As TNBC is an aggressive neoplastic
entity. By determining the incidence of TNBC, we can adapt interventions and allocate resources more
effectively, thereby enhancing patient care and ultimately advancing survival rates.
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INTRODUCTION
Triple-negative breast cancer (TNBC) is a subtype of
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(HER2). TNBC is known for its aggressive behavior,
limited treatment options, and higher rates of recurrence
compared to other breast cancer subtypes.

breast cancer characterized by the absence of three
receptors commonly found in other types of breast
cancer: estrogen receptors (ER), progesterone receptors
(PR), and human epidermal growth factor receptor 2
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Understanding the incidence of TNBC holds paramount
importance in the realm of healthcare and oncology.
According to GLOBACAN 2020, female breast cancer
has surpassed lung cancer as the most commonly
diagnosed cancer with an incidence worldwide of
2,261,419. Interestingly, Asiais top of the list with a
high incidence of 1,026,171 for breast cancer’. Breast
cancer is a momentous health concern globally, and
Pakistan is no exception. In Pakistan, the situation is
getting alarming due to the increase in the number of
Cases. Ever%/ 9th woman is prone to get breast cancer
in Pakistan®3. In a described data from Karachi, the
incidence of breast cancer in 1998- 2002 was 69.1%,
however in 2010-2012; it was 79.2%".

Theimmunohistochemistry analysis of ER, PR receptor,
and HER 2 neu receptor provides significant prognostic
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and predictive knowledge®. Numerous characteristic
distinctions manifest among the four molecular subtypes
concerning their incidence, responsiveness to
therapeutic interventions, disease trajectory, survival
rates, and even radiological attributes. Luminal A
tumors exhibit the most promising prognosis within
the spectrum of breast cancer subtypes, whereasluminal
B, HER2-enriched, and basal-like tumors demonstrate
inferior clinical outcomes. Among all molecular
subtypes of breast cancer, TNBC is considered the
more aggressive phenotype®. In Western data, Moss
JL et al. reported the incidence of TNBC at 13.7 per
100,000 women (range = 4.5-26.3), notably elevated
among African American women’. On the other hand,
our local dataindicates alocal incidence ranging from
8.98% to 14% of triple-negative breast cancer cases’.
However, our frequent encounter at OPD with TNBC
seems to be higher than reported. Thus, we conducted
this study to determine the incidence of TNBC and its
associated variables presented to our hospital.

METHODOLOGY

This was a retrospective study carried out at our
oncology department in a tertiary care hospital in
Karachi, from January 2020 to January 2023 after the
approval of the ethical review committee (ERC). It
included the breast cancer patients who presented in
our department with their histopathological reports.
The data was collected for estrogen receptor (ER),
progesterone receptor (PR), and HER-2 neu receptor.
Reports with complete records of all three receptors
were considered for study. The incidence of TNBC
with its associating factors including age, menopausal
gatus, and family history, and the association of grading
of tumor at the time of diagnosis, was assessed. The
sample size (n) was calculated with Open Epi version
3, according to theformulaa n=z2* p* (1- p) / €2,
(with Z=1.96 for 95% Cl), resulting in atotal sample
size of 220. Theinclusion criteriawere biopsy-proven
triple-negative breast cancer, age above 18 years, weak
ER/PR status i.e. ER/PR status less than 3 was
considered negative, patients with HER 2 neu 0-2 or
FISH amplification of HER 2 neu not detected along
with negative ER/PR receptors. The exclusion criteria
were patients who were on any hormonal therapy and
the patients whose ER/PR and HER 2 neu statuses
were not clear.

RESULTS

Out of 946 biopsy-confirmed cancer patients with
biopsy-confirmed breast carcinomawith complete ER,
PR, and HER 2 neu receptors status, two hundred and
twenty patients (23.2%) were identified with TNBC.

The majority age array of TNBC patients was 40 to
60 years in our study. The mean age of diagnosis of
TNBC was 49.64 + 14.46 years. Out of 220 patients,
about 128 patients were postmenopausal (58.2%) and
92 patients were pre-menopausal (41.8%) with a p-
value of 0.0001 (Table 2). Regarding histopathol ogy,
201 patients (91.4%) had ductal carcinoma; however,
17 patients (7.7%) had metaplastic carcinomaand only
2 patients (0.9%) were diagnosed with TNBC lobular
carcinoma (Table 3). Concerning grading of TNBC,
157 patients (71.4%) were diagnosed with poorly
differentiated (Grade 3) tumors, 59 patients (26.8%)
had moderately differentiated (Grade 2) and 4 patients
(1.8%) had well differentiated (Grade 1) tumors (p-
value 0.005) (Table-4). Relating family history, 28
patients (12.7%) had positive 1st-degree relative breast
cancer, 13 patients (5.9%) had positive 2nd-degree
relative breast cancer, and 179 patients (81.4%) had
no family history for breast cancer (p-value 0.001)
(Table-5). Aswe included the ethnicity of only TNBC
patients in this study, about 187 patients (85%) were
Urdu speaking, 14 patients (6.4%) were Sindhi, 9
patients (4.1%) were Pakhtoon, 8 patients (3.6%) were
Punjabi, and 2 patients (0.9%) were Balochi.

1000
n=946
800 (76.75%)
M All Breast
Cancer[J
600
TNBC
400
n=220
(23.2%)
200
0
All Breast Cancer] TNBC

Fig. 1: Incidence of TNBC

Table 1. Frequency of TNBC According to Age

Age Frequency | Percent | Cumulative
Per cent

18-30 Years 19 8.6 8.6
31-40 Years 42 19.1 271.7
41-50 Years 55 25.0 52.7
51-60 Years 56 255 78.2
61-70 Years 30 13.6 91.8
71-80 Years 14 6.4 98.2
Above 80 Years 4 1.8 100.0
Tota 220 100.0
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Table 2. Frequency of TNBC According to Menopausal
Status

M enopausal Frequency | Percent | Cumulative|p-value
Status Percent
Pre-menopausal 92 418 41.8
Post-Menopausal 128 58.2 100.0 <0.0001
Tota 220 100.0

Table 3. Histopathological TypesAmong TNBC

Histopathology | Frequency | Percent | Cumulative |p-value
Type Per cent

Ductal

Carcinoma. 201 91.4 914

Lobular

Carcinoma 2 9 923 =0.04
’(\:/'ete!p'aﬂic 17 7.7 100.0

arcinoma

Tota 220 100.0

Table 4. Grade of Tumor AccordingtoAge

Tumor Grading Age (Years) Per cent| p-value
18-30[31-40[41-50[51-60[61-70| (%)

Well ) 2 1 1 0 0 18

Differentiated

Moderately 9 | 11| 16| 12| 8 | 268

Differentiated =0.005

Poorly

Differentiated | © | 0| 38| 4 | 22 | 714

Total 19 | 42 | 55 | 56 | 30 100

Table 5. TNBC Relation with Family History

Family History Frequency | Percent | Cumulative
Per cent
1st Degree Relative 28 12.7 12.7

Positive for Breast Cancer
2nd Degree Relative

Positive for Breast Cancer 13 59 186
Negative for Breast Cancer 179 81.4 100.0
Total 220 100.0
DISCUSSION

Early detection and intervention are paramount in
improving patient outcomes and reducing mortality
rates associated with TNBC. Besides, recognizing the
incidence of TNBC enables healthcare providers to
allocate resources effectively, devel op targeted screening
programmes, and implement preventive measures to
mitigate the burden of this aggressive subtype of breast
cancer on our healthcare system and society. By gaining
insights into the epidemiology of TNBC, we can adapt
interventions and allocate resources more efficiently
to optimize patient care and ultimately improve survival
ratesfor individual s affected by this challenging disease.

The National Cancer Registry of Pakistan collected
datato reveal the top ten cancersin Pakistan from 2015
to 2019, in which breast cancer ranked as the number
one malignancy in females with atotal of 38.8% of
cases’. Research regarding the prevalence of TNBC
in Asiaremains relatively scarce as compared to the
West. However, according to Wang et a, the incidence
of TNBC in Asia is 10-17% of all breast cancer'®.
Moreover, gaining insights into the distribution of
TNBC cases across various demographic groups and
geographical regions, facilitates the identification of
potential risk factors and disparities, subsequently
informing the development of public health initiatives
and targeted interventions. Ultimately, an accurate
grasp of TNBC incidence empowers the medical
community to address this challenge with precision,
offering improved patient outcomes and a more
comprehensive approach to breast cancer management.
TNBC exhibits substantial heterogeneity, both at the
histological and molecular levels, resulti nclg in distinct
behavioral variations among its subtypes'’.

In our comprehensive analyses, it was revealed that
the incidence of TNBC was approximately 23.2%
(Table-1); when we compare our study of a greater
sample size with another local study of only 120
patients, it showed a 14% incidence of TNBC2. Another
study in Pakistan regarding the prognostic factors of
TNBC showed approximately 45 patients (16.07%)
with TNBC out of 280 patients'>. Given the unfavorable
prognostic associations with TNBC as a breast
carcinoma subtype, it is noteworthy that Pakistan
exhibits arelatively low prevalence of TNBC patients
as compared to non-TNBC. This epidemiological
observation can be considered a favorable aspect, as
it suggests alower burden of this aggressive malignancy
within the population.

In our studied population, comprising 220 individuals
diagnosed with TNBC, the predominant demographic
consisted of subjects within the age range of 40 to 60
years, exhibiting a central tendency represented by a
mean age of 49.6 years. Hussain.S. et a.’s study which
is comparable to our study, also showed the peak age
of TNBC ranging from 46 to 60 years of age*2. About
the age of TNBC diagnosis, it is frequently observed
in women who are under the age of 40, of Black racial
background, and who possess BRCA 1 gene mutations™.
Inan Indian meta-anaysis, 20 of the 34 studies reported
mean age at incidence for TNBC as 47.52 + 3 years,
which is meaningfully younger than that for non-
TNBCY. TNBC diagnosed at ayoung age can exhibit
an exceptionally aggressive nature. A meta-analysis of
36 studies verified that patients with an established
diagnosis of TNBC at less than 40 years of age are at
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greater risk of locoregional and distant recurrences
Iinkl%d to those identified as older than 40 years of

age™.

A majority—128 individuals (58.2%)—were identified
as postmenopausal, whereas 92 patients (41.8%) were
classified as premenopausal in our study group (Table
2). The dtatistical analysisyielded ahighly significant
p-value of 0.0001, indicating a substantial association
or difference between menopausal status and the patient
population under investigation. Regrettably, the study
lacks a sufficient quantity of data to establish a
meaningful association between menopausal status
and TNBC. However, a study published from China
revealed, that out of 249 TNBC patients, 196 patients
(78.7%) were pre-menopausal and 53 patients (21.3%)
were postmenopausal*’. An Indian cohort analysis of
hazard risk between pre and postmenopausal breast
cancer reveaed a significant relation of TNBC with
postmenopausal patients with a p-value of 0.001, but
TNBC tumors within the premenopausal group did not
show any relationship with the hazard in multivariate
analysis . Conclusively, it is essential to consider the
menopausal status as a crucial factor when
contemplating the breast cancer phenotype.

Next, we anayzed the relationship of the histopathol ogy
of TNBC and the grading of the tumor in our population.
A majority of patientsi.e. 91.4%, exhibited intraductal
carcinoma (IDC) pathology, while 7.7% presented with
metaplastic carcinoma, and only 0.9% were diagnosed
with lobular carcinoma (Table-3). It is a significant
investigating point to explore the association between
metaplastic and non-metaplastic pathologies in the
context of TNBC because, in comparison to the triple-
negative invasive ductal carcinoma (TN-IDC), the
triple-negative metaplastic breast carcinoma (TN-
MBC) group exhibits anotably inferior prognosis>%.
A congruent study from Punjab, Pakistan has unveiled
results that align with our findings regarding the
prevalence of IDC within the landscape of TNBC?.
Nonetheless, it is accurate to acknowledge that IDC
remains a prevalent histopathological subtype, even
within the context of TNBC?>24,

Regarding grading of tumors, it is noteworthy that
TNBC isfrequently diagnosed as a high-grade tumor,
characterized by poor differentiation of cells. TNBC
isrecognized for its aggressive behavior, characterized
by rapid cell proliferation, high mitotic activity, and a
tendency for early metastasis. These aggressive features
often contributeto a higher histological grade. Likewise,
it has also come to our attention through clinical
observation that the diagnosis of Grade 1 or Grade 2
TNBC isan infrequent phenomenon. In the context of

this cohort analysis, it was determined that about 71.4%
of patients presented with TNBC characterized by poor
differentiation (Grade 3), while 26.8% of patients
exhibited moderate differentiation (Grade 2) (Table
4). A minority of patientsi.e. 1.8% were diagnosed
with well-differentiated (Grade 1) tumors. In a
comprehensive database encompassing 38,628 patients
diagnosed with TNBC and published in 2016, it was
ascertained that approxi matelgl 79.8% of these patients
exhibited Grade 3 disease™. Furthermore, in the
Pakistani study, it was observed that among the 246
cases analyzed, a significant portion of 56.5% was
diagnosed with Grade 3 tumors?’. Certainly, a
discernible correlation exists between TNBC and high-
gradetumors, given that TNBC is commonly recognized
as an aggressive malignancy. Unfortunately, there is
an inadequacy of studiesthat provide acomprehensive
assessment of prognostic differences between low-
grade and high-grade TNBC, however, it has been
observed in severa studiesthat TNBC, magjority of the
time was diagnosed as a high-grade tumor.

Within this study, we also attempted to recognize the
impact of a family history of breast cancer on the
occurrence of TNBC. In this analysis, our outcomes
have not revealed a substantial correlation between a
family history of breast cancer and the occurrence of
TNBC. Only 12.7% of patients had 1% degree family
history positive for breast cancer, 5.9% had a positive
2nd degree relative to breast cancer, and about 81.4%
had no family history of breast cancer (Table 5).
Multiple research studies have demonstrated an inverse
relationship between TNBC and a positive family
history of the disease®®?8, Moreover, the prevalence
of BRCA mutations in TNBC was also found to be
lower among patients, in contrast to those who were
non-BRCA carrier TNBC patients?®. Remarkably, the
presence of agermline BRCA mutation emerges as a
favorable prognostic factor for individuals diagnosed
with TNBC™®.

Umair-ul-1slam et a studied the incidence of TNBC
among Pakistani ethnicity and 160 TNBC patients;
Urdu-speaking and Punjabis were the most affected
ethnic groups.. Our study showed that among 220
TNBC-diagnosed patients, about 85% of patients were
Urdu speaking followed by Sindhi 6.4%, Pakhtoon
4.1%, Punjabi 3.6%, and Balochis 0.9% (Table 6). This
phenomenon may be attributed to the predominant
geographical locations. An additional study published
in March 2022 indicated a higher incidence of breast
cancer, inclusive of al subtypes, anong Urdu-speski nzg
patients when compared to other ethnic groups™.
Despite the multitude of studies conducted in Pakistan
concerning TNBC, theinfluence of ethnicity specifically
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within the Pakistani population remains an enigmatic
aspect that warrants further investigation with alarger
sample size.

CONCLUSION

The conclusion drawn from our study is that TNBC
predominantly affected individuals aged 40 to 60 years,
often presenting as high-grade tumors. Menopausal
status and histopathology showed significant
associations with TNBC and displayed no significant
correlation between family history and TNBC. Ethnicity
distribution highlighted a predominant Urdu-speaking
population. These findings provide valuable insights
into the demographic and clinical characteristics of
TNBC inthe study cohort. The cornerstone of enhancing
patient outcomes and decreasing mortality rateslinked
to TNBC liesin early detection and intervention. This
necessitates the establishment of targeted screening
initiatives and the implementation of preventive
measures to alleviate the burden posed by TNBC.

Limitation of study: The study's limitations include
single-center data collection and its retrospective nature.
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