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Abstract
Background: Triple Negative Breast Cancer (TNBC) is 
an aggressive variant of breast cancer with penurious 
prognosis and limited therapeutic options. This subtype 
is characterised with higher incidence rate among the 
younger women, aggressive tumour behaviour, with early 
local recurrence and distant metastasis leading to poor 
outcomes.

Objectives: In India, majority of prevalence data of TNBC is 
hospital based from patient treated at tertiary care hospitals 
or centres ranging from 10% to 43% which is evident 
from the various cohort studies reported over a decade. 
A systematic review and literature oriented meta-analysis 
is performed to estimate the prevalence of TNBC from the 
different study specific prevalence.

Methods: The present review was conducted with PubMed 
and Google search of journal articles published between 1st 
January 2010 and 31st March 2020 that reported the TNBC 
prevalence in Indian patients, clinicopathological parameters 
and their comparison with non-TNBC subtype. Duplication 
of the data was avoided by excluding meta-analysis and 
other review articles. Primary studies were chosen based 
on the inclusion criteria and random effects meta-analysis 
was performed to obtain the summary estimate from the 
pooled study-specific estimates.

Results: Data for the meta-analysis were obtained from 16 
primary studies which involves 9787 Indian patients mostly 
women treated with the invasive breast cancer. The overall 
pooled estimate of prevalence in TNBC was 25.04% (95% 
CI, 23.42% to 26.67%). The substantial heterogeneity was 
observed between the included studies with the values of 
heterogeneity: (Tau² = 10.99; df = 15 (P < 0.00001); I² = 
100%). Risk of the publication bias was assessed with the 
corresponding funnel plots.

Conclusions: According to the pooled estimate prevalence 
of TNBC in India is 25.04% which is higher in comparison 
to the western literature. Hence there is a need for 
extensive research on TNBC patients to identify the suitable 
therapeutic regimen for the improved survival.
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Introduction
The breast cancer [1] is one of the common cancers 

reported in Indian women and accounts for 14% of all 
other type of cancers in India [2,3]. In accordance with 
the GLOBOCAN data (2018), 1,62,468 new cases were 
reported with the death occurrence of 87,090 cases 
[4]. The TNBC is an aggressive variant of breast cancer 
associated with poor health outcome which is identified 
by Immuno-Histochemistry (IHC) examination finding 
of missing expression of Progesterone Receptor (PR), 
Oestrogen Receptor (ER) and absence of amplification 
or over expression of the Human Epidermal Growth 
Factor Receptor 2 (HER 2). It presents with varied clinico-
pathological and molecular characteristics with poor 
prognosis and limited therapeutic options. There is a 
scarcity of the hormone receptor data in the country due 
to lack of IHC facilities and high cost of IHC estimation 
as a result of which exact calculation of prevalence of 
TNBC is not possible. This was the rationale for carrying 
out present study and this objective was carried out by 
performing systematic review and meta-analysis.
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The studies reporting the triple negative breast cancer 
prevalence proportion, clinicopathological features 
associated risk factors and their comparison with the 
non-TNBC group of patients. The studies with gene 
expression profiling analysis, bilateral breast cancer and 
that do not meet the PICOS (participants, interventions, 
comparisons, outcomes, and study design) criteria [6] 
were omitted as exclusion criteria. Duplication of data 
was avoided by excluding meta-analysis and other 
review articles.

The authors individually screened all the similar 
titles and abstracts to recognize the potential citation. 
The full text of all pertinent articles was retrieved and 
assessed independently by the two authors satisfying 
the inclusion criteria. In case of disagreements related 
to a specific article, the matter was left to clinician’s 
judgment. The related journal articles were screened in 
accordance of predefined inclusion criteria. Searching 

Methods

Search strategy
A systematic review was performed with journal 

articles published between 1st January 2010 and 31st 
March 2020 available through PubMed and Google that 
reported the prevalence of the TNBC in the population of 
India predominantly female patients. The searching and 
reporting of articles were done through the Preferred 
Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) specification [5]. The significant 
search terms include the combination of keywords: 
Breast cancer, triple negative, TNBC and India. The study 
eligibility was decided by following inclusion & exclusion 
criteria. The inclusion criteria entailed retrospective 
studies that involve Indian cohorts histo-pathologically 
diagnosed with breast carcinoma and were published 
from multiple centres across vast Indian geography. 

         

Figure 1: Flowchart to select Indian studies of breast cancer cohorts for estimating the prevalence of TNBC with preferred 
reporting items for systematic review and meta-analysis (PRISMA).
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greater than 50% and P < 0.05 were considered as 
statistically significant. The source of the heterogeneity 
was discovered by applying subgroup analyses. The 
funnel plot had been used for assessing publication 
bias. It is a scatter plot which estimates the prevalence 
of TNBC with the corresponding study specific standard 
error. Rev Man (Review Manager), the Cochrane 
Collaboration’s software is used for performing meta-
analysis and representing the results graphically. 
RevMan can also be utilized for reviewing diagnostic test 
accuracy studies and study’s methodology reviews. In 
this article, RevMan version 5.3 [9] was used to analyse 
the performance of meta-analysis.

Results
A total of 16 Indian studies [10-25] reporting 

prevalence of TNBC with clinicopathological parameters 
and treatment outcome were studied and 9787 patients 
of breast cancer patients were analysed for systematic 
review. Out of these 16 studies, 7 studies were reported 
from north India, 7 comes from south India, one each 
from central India and the east suggesting a pan India 
representation. The mean age of the patients was 
46.2 years SD 3.44 and a range from 38-50 years. The 
prevalence of Nottingham Grade 3 disease an indicator 
of aggressive pathology ranged from 28.10% to 96% 
with a mean of 59.25% and standard deviation 21. 
These finding suggested prevalence of more aggressive 
disease in Indian females.

The random effects meta-analysis model was 
evaluated to determine the combined estimate of 
prevalence across the studies and the inverse-variance 
estimation method was taken into consideration. 
Overall pooled prevalence of the TNBC was 25.04% 
(95% CI, 23.42% to 26.67%) with effect measure of 

and reporting of articles was done based on PRISMA 
guidelines. The Figure 1 shows the overall flow diagram 
of study selection. The assessment of study quality 
was performed as per the of STROBE guidelines [7]. 
The checklist of items that address the PICOS were 
investigated in the included studies while reporting the 
systematic review. The study level characteristics that 
were considered from each study are: Publication year, 
number of the TNBC cases, proportion of the TNBC case, 
mean age of incidence, premenopausal rate, proportion 
of patients with grade 2, grade 3 tumours and node 
positivity involvement. Detail definition of immune 
histochemistry staining procedure was not discussed 
in some of the included studies but the patients with 
negative values of ER, PR and HER2 (IHC score 0 or 1 + or 
FISH non-amplified) were considered as triple negative. 
The patients were evaluated based on these study level 
characteristics and compared between the TNBC and 
non-TNBC groups.

Meta-analysis
The meta-analysis, a statistical method which 

integrates the study specific estimates from the primary 
studies and produces the overall summary estimates 
of an effect was analysed. The random effects meta-
analysis model was used to determine the overall 
effect of prevalence across the 16 included studies 
and was compared with the fixed effects model. The 
results were graphically represented on a forest plot 
which indicates the overall prevalence outcome, study-
specific prevalence rate, standard error of respective 
studies, weights and the heterogeneity statistics. The 
heterogeneity index (I2) statistic [8], which indicates the 
percentage of variations between the eligible studies, 
was evaluated to assess the heterogeneity. The I2 value 

         

Figure 2: Forest plot-overall prevalence rate of TNBC in Indian cohorts with random effects model.
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bias, the heterogeneity between the studies can cause 
asymmetry in the funnel plot. The funnel plot with 
graphical interpretation in random effects model of 
TNBC prevalence showed no relevant publication bias 
(Figure 6). The corresponding funnel plot for subgroup 
analyses region wise and TNBC cases are depicted in 
Figure 7 and Figure 8 subsequently.

The sensitivity analysis was performed with Doval, et 
al. [13] which was described as the low prevalence rate 
of the TNBC (10.8%). The overall effect was observed 
after omitting the data from the primary studies and 
the combined prevalence obtained was 25.99% (95% CI, 
24.48% to 27.50%).

Discussion
The Triple negative variant accounts for 12%-17% of 

the breast cancer subtype in the Western world [27]. 
It has been found to be more chemo responsive than 
the different variant of breast cancer [28,29]. It also 
accounts for 70% of the breast cancer having inherited 
BRCA1 mutation. The prevalence of aggressive nature 
of breast cancer in Indian females with poor outcomes 
was the reason to evaluate the prevalence of TNBC 
which could to higher in Indian population as a cause 
for aggressive tumor biology.

Systematic review is the process of integrating 
empirical evidence from multiple studies to obtain 
reliable findings and unified conclusions that can answer 
a specific research question. A systematic review collates 
studies with design, methods and analysis of the results 
related to a specific topic [30]. The meta-analysis, a 
component of systematic review performs quantitative 
synthesis employing statistical methods. The main 
goal of meta-analysis is to determine the summary 

TNBC prevalence (Figure 2). For comparison, fixed 
effects meta-analysis method was analysed with pooled 
prevalence estimate 23.95% (95% CI, 23.94% to 23.95%) 
and the results also showed significant changes in the 
over effect of the Z-score (Figure 3). The substantial 
heterogeneity was observed across the studies with the 
random effects values of heterogeneity (Tau2 = 10.99; df 
= 15 (P < 0.00001); I2 = 100%). In subgroup analysis, the 
studies were categorized into 4 regions: North, south, 
central and east. The heterogeneity was not applicable 
for central and eastern region due to the presence 
of single study in each location. However, significant 
heterogeneity was observed between southern and 
northern region with 7 included studies in each location. 
The results obtained for subgroup differences: Chi2 = 
2942.78, df = 3 (P < 0.00001), I2 = 99.9% as shown in 
Figure 4.

Depending upon the number of TNBC cases in the 
included studies, the studies were divided into two 
subgroups; TNBC cases < 150 and TNBC cases > 150) to 
find the overall effect of between-study heterogeneity. 
There were 10 studies in TNBC cases < 150 and 6 TNBC 
studies greater than 150 cases. The overall random effect 
of TNBC cases < 150 was compared with TNBC cases > 
150 with results; TNBC cases < 150 heterogeneity: Tau² 
= 24.76; df = 9 (P < 0.00001); I2 = 100% versus TNBC cases 
> 150 heterogeneity: Tau2 = 16.49; df = 5 (P < 0.00001); 
I2 = 100% (shown in Figure 5). The corresponding value 
of test for sub group differences: Chi2 = 1.79, df = 1 (P = 
0.18), I2 = 44.1% and was found statistically insignificant.

The funnel plot is commonly known for its ability to 
discover the publication bias. These plots are useful in 
visual inspection of data exploration and identifying the 
absence of asymmetry [26]. Apart from the publication 

         

Figure 3: Forest plot illustrating the pooled prevalence rate of TNBC in Indian cohorts with fixed effects model.
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Figure 4: Forest plot-sub group analysis of TNBC prevalence region wise.

investigated the effect of diverse demographics, clinic 
epidemiological and clinicopathological features by 
subtype analyses. Jayaraj, et al. [33] defined the role of 
different miRNAs that are associated with the chemo 
sensitivity or resistance in breast cancer treatment 
strategies. Pathak, et al. [34] compared the three 
treatment regimens in neoadjuvant setting and the 
effectiveness was assessed with different meta-analysis. 
Chowdhury, et al. [35] summarised the literature on 
breast feeding and explored its effects with long term 
and short-term duration of the health outcomes.

Many TNBC related reviews from India has been 
reported in the literature. The systematic review that 
underlines the overall prevalence rate of TNBC had been 
studied by Sandhu, et al. [36] and Kulkarni, et al. [37]. 
Chatterjee, et al. [38] pointed out some of the issues 
that had been overlooked in Sandhu, et al. [36]. Thakur, 
et al. [39] performed a data survey that revealed the 

estimate of an effect, explore the study heterogeneity 
and to minimize the publication bias. The meta-analysis 
literatures with respect to the breast cancer prevalence 
in Indian scenario are scanty. Availability of the limited 
studies might be due to scanty in hospital centric 
records of the patients, digitalized cancer registries 
and the registration procedure that are interconnected 
nation-wide.

Systematic review highlighting the various factors 
interrelated to epidemiology with the breast cancer 
among the Indian women was carried out by many 
authors. Malvia, et al. [31] carried out a review by 
collating the information from several Indian cancer 
registries and to provide a wider view of epidemiology 
of breast cancer in the population of India. Madhav, 
et al. [32] estimated the prevalence, standardized 
incidence and age-wise mortality rate among Indian 
women treated with the breast cancer. The study also 
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Figure 5: TNBC cases are subgroup into two categories: Cases < 150 and cases > 150. Study heterogeneity and subgroup 
differences is presented using forest plot.

         

Figure 6: Funnel plot illustrating the study specific TNBC prevalence in X-axis and standard error in Y-axis.
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Figure 7: Funnel plot - TNBC prevalence rate region wise with corresponding standard error.

         

Figure 8: Funnel plot - prevalence of TNBC cases into two groups: Case < 150 and cases > 150 in X-axis and standard 
error in Y-axis.
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Conclusion
TNBC is an aggressive variant of breast cancer 

appears to affect younger patients with poor prognosis 
and one of the reasons for such aggressive disease could 
be due to higher prevalence of 25.04% as concluded 
from the present meta-analysis. Based on our results, it 
is necessary to carry out meta-analysis from all regions 
of vast geography of India and if feasible calculating 
regional prevalence to identify population at greater 
risk. Considering higher prevalence of TNBC from 
existing data there is a need to carry out more research 
in treatment modalities of TNBC to improve overall 
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