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Introduction
Using DNA micro-arrays constructed from samples of human 
breast cancers and analysing patterns of gene expression, 
Perou et al. were able to divide breast cancers (BCs) 
into five molecular groups, each associated with specific 
receptor profiles. These are luminal A, luminal B, HER2 
expressed, basal and normal-like. The luminal subgroups 
are characterised by hormone receptor expression and HER2 
with amplification of the HER2 receptor. The basal subgroup 
lacks all three receptors and is described as triple-negative. 
The normal-like subgroup consists of breast stroma and few 
tumour elements.1 Triple-negative breast cancer (TNBC) is 
an aggressive, rapidly lethal malignancy, the proportion of 
which varies from 7% to 85% depending on age, menopausal 
status, ethnicity and the geographic location of the women 
with breast cancer.1,2 Gene expression profiling has identified 
marked heterogeneity within the triple-negative subgroup, in 
which, six subtypes have been identified.3,4 Seventy to 80% 
of TNBCs have the basal-like genome with gene clusters 
encoding for basal cytokeratin and epidermal growth factor 
receptor proteins. However, 20–30% of TNBCs are non-
basal-like expressing neuroendocrine and luminal genes with 

weakly positive oestrogen and HER2 receptors expression.5 

BC patients with breast cancer 1 (BRCA1) mutation are 
more likely to have TNBC than non-mutated tumours in 
analyses of European and American populations.5 A 2010 
South African study of premenopausal black patients with 
TNBC identified BRAC1/2 mutations in 7.1% compared to 
31.3% of the white population.6

This study is a retrospective review of 151 treatment-
naïve TNBC patients presenting to the Charlotte Maxeke 
Johannesburg Academic Hospital Breast Unit (CMJAH 
BU) from 1 July 2017 to 31 October 2020. The aim of this 
study was the documentation of the clinicopathological and 
histological features of TNBC. The data was examined to 
identify any associations between these features and the 
demographics of this patient cohort. 

Methods
The demographic data included age, gender, ethnicity and 
HIV testing. Premenopausal status was defined as younger 
than 50 years of age with postmenopausal status described as 
50 years or older.7 The clinicopathological features of tumour 
size, nodal status, and distant metastases in accordance with 
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tumour-node-metastasis (TNM) staging, tumour grade, Ki67 
values and histological subtype were recorded.8

Data was collected from the authorised reports and cap-
tured on an Excel datasheet. The datasheet was imported 
in STATA version 16.1 for statistical analysis. Due to the 
non-parametric, distribution of the data, the Mann–Whitney 
rank sum test and Kruskal–Wallis test were applied, as 
appropriate, for continuous variables. The chi-square and 
Fisher’s exact tests were used for categorical data. All 
identifying data was anonymised and no personal details 
were captured. A p-value < 0.05 was considered statistically 
significant.

Inclusion criteria
Only cases where oestrogen receptor (ER), progesterone 
receptor (PR) and HER2 were performed and reported as 
negative were included. Where HER2 was reported as 
equivocal (2+), the fluorescence in situ hybridization (FISH) 
result was used to classify these cases as HER2 negative. 
Exclusion criteria were those cases where the hormone 
receptor status and HER2 status were not performed due to 
insufficient tissue or if the immunohistochemical stains were 
inconclusive. 

Results 
Nine hundred and sixty invasive BC were entered in the 
CMJAH BU database in the time interval studied. Of these, 
151 patients had TNBC, representing 15.7% of the total. All 
patients were female aged 25–98 years; 60.3% were post-
menopausal and 39.3% premenopausal. Most patients self-
identified as black (80.1%), 9.3% as white and 10.6% as 

mixed-race ethnicity. There was no significant difference in 
age between these racial groups.

Three patients had bilateral cancers, 47.3% right-sided 
and 50.7% left-sided tumours. The majority of women 
(78.3%) tested negative for HIV, 21.7% were positive and 
in 13 patients their status was not known. TNM staging of 
these cases is shown in Table I; most patients (58%) had 
large tumours, 5 cm or more in diameter, with axillary 
lymph node status recorded as N2 in 48.3%. There were 
equal numbers of patients who had N0, N1 and N3 axillary 
involvement. Most patients (59.6%) had stage 3 disease 
(Figure 1) and 17.2% of patients had metastatic disease. 
Examination of tumour grade and the proliferative marker 
showed that 71.2% of tumours were grade 3 with a median 
(IQR) Ki67 of 60% (range 40–80%). Table II lists the Ki-
67 distribution for each grade of tumour. As expected, the 
higher the grade of TNBC, the greater the proliferation rate. 
There was no association between the age of the patients 
and stage of disease. Invasive ductal carcinoma of no special 
type constituted 90.6% TNBC, followed by metaplastic 
carcinoma (6.7%) and occasional lobular carcinoma 
(2.7%). No low-grade variants were recorded. There was no 
association between HIV positivity, menopausal status or 
tumour grade (Table II). In this study, 40 women died within 
18 months of database entry. 

Discussion
In the current study of 960 treatment-naïve South African 
women with breast cancer presenting to the CMJAH BU, 
there were 151 patients with TNBC representing 15.7% of 
the total. This is similar to earlier findings from other South 
African studies, reports from Western countries and East 
Africa.9-11 However, the incidence of TNBC in West African Table I: Tumour size, nodal status and metastatic spread of 

TNBC patients at presentation
Parameter Frequency, n Percentage, %
T-staging n = 150
T1 17 11.3
T2 46 30.7
T3 19 12.7
T4 68 45.3
N-staging n = 149
N0 29 19.5
N1 25 16.8
N2 72 48.3
N3 23 15.4
M-staging n = 145
M0 120 82.8
M1 25 17.2

Table II: Tumour biology according to HIV-status and menopausal-status
Variable All Grade 1 Grade 2 Grade 3 p-value
Frequency, n (%) 146/151 (96.7) 4 (2.7%) 38 (26.0%) 104 (71.2%) -
Age (years), medial (IQR) 52.0 (44.0–64.0) 63.5 (55.5–73.5) 57.5 (49.0–65.0) 51.5 (42.0–62.5) 0.03#

%Ki-67, median (IQR) 50 (30–70) 9 (6.5–50) 35 (15–50) 60 (40–80) 0.0001
HIV positive, n (%) 28/133 (21.1) 0 (0%) 6 (18.2%) 22 (22.7) 0.81*
Menopausal/postmenopausal, n (%) 88/146 (60.3) 3 (75.0%) 28 (73.7%) 57 (54.8) 0.04#

#when comparing grade 3 to grades ≤ 2; *when comparing grade 2 vs grade 3
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Figure 1: TNBC at presentation
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women is much greater: 53% of BC cases in Nigeria and 
Senegal as well as 56% of BC in Mali are triple-negative.12,13 

Historically, African women were forcibly taken from West 
Africa to the Southern States of America by slave traders. It 
is, therefore, not surprising to find TNBC identified in 39% 
of young African American women in North Carolina.13 

There were no men with TNBC in the current series: 
male breast cancer (MBC) makes up less than 1% globally 
compared to the incidence in women.14 However, MBC is 
increasing in the USA – it is twice as common in African 
American men compared to those of white ethnicity and 
6.9% of African American MBCs are triple-negative. This 
most likely reflects a West African genetic inheritance.11

Eighty-one per cent of patients presenting to CMJAH BU 
self-identified as black. The remaining 20% were equally 
distributed between those self-identifying as mixed race 
and as white. In the USA, African American women have 
a much greater risk of TNBC than Caucasian Americans.15 
Recent epidemiological reviews of TNBC have confirmed 
this subtype to be associated with young age and pre-
menopausal status.6,11 However, as TNBC cases are reported 
in increasing numbers from many different countries, 
variation in gender, age, heritage and menopausal status 
have been observed.9,12 The current series showed that the 
majority of patients (62%) were postmenopausal with a 
mean age of 64 years (range 50–98). The minority (38%) 
were premenopausal with a mean age of 41 years (range 
25–49). 

These findings echo those of Indian patients with TNBC, 
where the majority of women are postmenopausal.15 In the 
Carolina breast cancer study (USA), the incidence of TNBC 
in young premenopausal women was 39% compared to 4% 
in older postmenopausal women.13 However, in that study, 
basal-like TNBC was most frequent in young patients, while 
a greater number of postmenopausal women had non-basal 
subtype.4 The TNBC subtypes have different molecular 
signalling pathways encoding for multiple cellular functions 
and offer potential targets. When the management of TNBC 
was subjected to the panel of experts discussion at the 
2021 St Gallen/Vienna Consensus Congress, neoadjuvant 
chemotherapy was endorsed as the initial therapy for TNBC. 
Checkpoint inhibitors (pembrolizumab) and inhibitors of 
DNA repair (poly (ADP- ribose) polymerase – PARP) were 
supported as second line therapies for residual TNBC.16 In the 
public health sector in South Africa, the most commonly used 
chemotherapy regimens are doxorubicin/cyclophosphamide 
or 5 fluorouracil/epirubicin/cyclophosphamide each with 
or without a taxane.17,18 Immunotherapy for TNBC is 
prohibitively expensive and not available to public patients 
in South Africa. 

There are initial good responses of these highly prolifera-
tive tumours to chemotherapy, however, the TNBC rapidly 
re-occur. The clinical features include high invasiveness and 
distant metastases to brain and viscera; these occur within 2 
years of diagnosis compared to 3–5 years reported for non-
TNBC.17 These TNBC are prone to relapse locally and have 
a poor prognosis when compared to non-TNBC tumours. 

The five-year survival rate of TNBC in South Africa is 
approximately 19.26%.18 In addition, patients with TNBC 
tend to develop recurrences within 1–3 years of diagnosis.17 

The site of metastases also has an impact on survival with a 
reduction to a median of 6.6 years for lung metastases and 
4.3 years for brain metastasis.19 In our cohort of patients, 40 

women died within 18 months of data entry which is 26.5% 
of the total number of TNBC. 

Study limitations
Risk factors noted in many studies are related to lifestyle, 
reproduction and socio-economic deprivation. These vary 
with the population studied and have not been examined in 
this series. A major shortcoming of this series is the lack 
of follow-up; survival times were limited to those who 
died in the timeframe studied and to comparison with other 
recent South African reports.10,18 Attention must be given to 
possible epigenetic factors, such as obesity and poor socio-
economic conditions, to which these patients are exposed. 

Conclusion
In our study, TNBC accounted for 15.7% of all BCs seen 
over a 3-year period. Most patients were postmenopausal 
and presented with advanced disease. At 18 months, 26.5% 
of patients had died. It is, therefore, imperative that once the 
diagnosis is confirmed, currently by immunohistochemical 
receptor studies, neoadjuvant therapy is commenced without 
delay to prevent the early mortalities recorded in this series. 
There is an urgent need for a clinically applicable molecular 
test to identify the patients’ TNBC subtype. This will 
guide the selection of targeted therapies that are becoming 
increasingly available. 
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