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Abstract

Background: Breast cancer (BC) remains a significant global con-
cern, particularly among developing countries in South-East Asia 
(SEA) and South America (SA). The socioeconomic burdens of 
oncologic care in those countries were often originated from limit-
ed accessibility on attainable therapeutic options and reliability on 
identifying essential information of cancer cells, i.e., immunohis-
tochemical (IHC) subtyping to determine suitable approaches. The 
triple-negative breast cancer (TNBC) is among the most aggressive 
category in breast malignancy, therefore, requiring more specific mo-
lecular pathway blocking to exhaust the cells. However, large-scale 
epidemiological investigation on its rate among BC remains unavail-
able to date. This study aimed to describe the prevalence of TNBC in 
the SEA and SA continents since it may guide the future direction of 
oncologic research and trials.

Methods: This review focuses on observational studies from the 
SEA and SA continents from the last decade. Each study represents 
its country or cities, period of observation, population size, and the 
TNBC-BC rate as the main outcomes. Therefore, we may also limit 
the reporting bias originated from same-patient data on the specific 
occasions. The analysis will be derived to SEA-SA comparison, plus 
SEA/SA-specific session as processed in Comprehensive Meta-Anal-

ysis (CMA) version 3.0. The statistical analysis will be performed in 
random effects model (REM) within 95% confidence interval (CI).

Results: From 46 studies included in the final analysis with a total 
enlisted population of 34,346 unique individuals with BC, the TNBC 
rate was higher in the SEA compared to the SA region (19.3% vs. 
15.7%; P < 0.05 in 95% CI), with the highest prevalence observed 
in Vietnam (22.4%) and Peru (17.8%), if it was restricted on coun-
tries with two or more studies. Interestingly, both Laos and Argentina 
possessed significant differences compared to other countries within 
their respective continents, with the highest and lowest TNBC rates 
(P < 0.05).

Conclusions: The IHC characteristics in SEA differ from those in the 
SA continent as mainly represented by TNBC prevalence, possibly 
shaping the course of future trials in the respective region based on 
IHC expressivity status.

Keywords: Breast cancer; Epidemiology; Immunohistochemical 
subtype; South America; South-East Asia

Introduction

The importance of planning a grand design for better cancer 
care is progressively escalating every year, whether by iden-
tifying a potential molecular target, or by developing an ex-
cellent inter-professional collaboration, involving early cancer 
detection initiative to prevent costly treatment sessions. The 
tentative nature of oncology science is considered as the pre-
mier aspect in evidence-based medicine, as more progress re-
ported, more study presented, and more individual involved 
in the community. Yet, we believe that capturing the culprit 
of a global-level issue may be a humble and simple idea, as 
straightforward as describing the epidemiological data based 
on descriptive investigations from parts of the globe. For in-
stance, breast cancer (BC) possessed the highest incidence 
rate according to the GLOBOCAN 2020 report, with 11.7% of 
total malignancies worldwide and accountable for > 600,000 
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deaths annually. It even almost reaches a quarter percentage 
among females, leading to the higher demand of BC-related 
research, hence considerate framework arrangement for global 
effort on cancer groundwork should be based on the specified-
demand from each region [1].

The triple-negative breast cancer (TNBC) can be viewed as 
the exemplary situation of the necessity to develop more popu-
lation-based studies on aggressive subtypes, since it is predicted 
that the expression rate might differ among continents [2]. Gen-
erally, it was estimated to be 15-25% of all BC, and some race or 
ethnicity is observed to be at higher risk for not expressing both 
progesterone/estrogen receptor (PR/ER) and human epidermal 
growth factor-2 (HER-2) on its molecular profiling [3, 4]. Those 
missing links predetermined the initial treatment guideline, be-
cause the classical blockable targets are absent, and it will dictate 
the research direction to much more complex research involving 
more targeted treatment or personalized medicine.

To represent the urgency, the US National Library of 
Medicine on the clinicaltrials.gov stated that from 812 active 
trials on TNBC globally, only 4.1% and 4.6% of the studies 
originated from the South-East Asia (SEA) and South America 
(SA; or Latin America); respectively, per December 1, 2023. 
Interestingly, the USA holds at least 60% of the total trials, 
followed by the Europe (28.6%) and China (23.9%) [5]. Sup-
porting the premise, a total of 339,833,728 and 250,584,187 
females in both SEA and SA according to The World Bank 
data in 2022 are a plethora of potential cases, compared to 
“roughly” 168,266,219 from USA with significantly higher tri-
al rates [6]. Therefore, there was a relative imbalance of trials-
population rate on those continents, and it will be intriguing 
to deliver the immunohistochemistry (IHC) status from such 
populated regions of SEA and SA, since it may prove the ne-
cessity to include the continents in future investigations. Both 
continents also share many similarities, e.g., socioeconomic 
status which is dominated by developing nations, overall land-
scape, cultural aspects, etc., which creates a suitable soil to be 
compared from the quantitative-epidemiological perspectives. 
Geographically, both continents were separated by vast Pacific 
Ocean or the Africa continent, located on the different side of 
the globe quite literally [7, 8]. Some evidence also suggested 
a series of genetic linkages of the populations tracked back 
to early human migration, though thousand years of different 
influence in the regions may alter the varieties profoundly [9].

For that reason, this study aimed to provide a comparison 
of the TNBC rate in both SEA and SA regions as a representa-
tive and triggering statistical evidence of the IHC distribution 
across the globe in such similar demographic natures. There-
fore, it is expected to reach the responsible stakeholders on 
why it is also required to provide additional considerations in 
incorporating those populations into the upcoming TNBC tri-
als.

Materials and Methods

Study design and protocol registration

To fulfill the main objective of this review, we designed the 

analysis to focus on the TNBC distribution as reported by each 
study based on the IHC evaluations toward histopathologically 
confirmed BC. We prepared the study in accordance with the 
Preferred Reporting Items for Systematic Review and Meta-
Analysis (PRISMA) protocol and performed double literature 
identification phases in the SEA and SA regions to improve the 
searching scope. Two authors (NNF and RHNS) introduced 
the screening strategy to the several scientific databases, in-
cluding MEDLINE, ScienceDirect, and ProQuest by Boolean 
term method. They included vital keywords on MeSH such as 
“breast cancer”, “immunohistochemical”, “South-East Asia” 
or “South America”, and country-specific words (utilizing its 
name such as Indonesia, Brazil, Thailand, etc., in the search 
box based on the respective region). We anticipated to gather 
descriptive or cross-sectional studies at most (plus cohorts), 
since the base reasoning to conduct our study is rather simple 
yet important.

The intended publication date was limited to last dec-
ade report, which included the percentage of TNBC per to-
tal population (pooled BC population), and it is mandatory to 
confirm the BC subtypes based on IHC screening by credible 
anatomical pathology (or laboratory) facility. Registry- or lab-
oratory-based studies will be excluded from the final analysis, 
considering its “data”-oriented evaluation rather than direct 
investigator-participant interaction. Moreover, we also ex-
clude studies that had objectives differing from our statistical 
questions, e.g., restricting age-specified population, analyz-
ing the socioeconomic impact of BC, etc. To prevent overlap-
ping between investigations, we selected the study based on 
geographical identity (country, city, and centers), the obser-
vation period, and population size. From that point, studies 
with “smaller” population sizes during the similar time period, 
fewer centers included in a city/region, or even with shorter 
observation period, were also be excluded. The protocol of this 
review has been registered in PROSPERO: International Pro-
spective Register of Systematic Reviews under issued identifi-
cation (ID) of CRD42023466295 [10].

Risk-of-bias assessment and data extraction

The risk of bias will be performed in “adapted Newcastle-Otta-
wa Scale (NOS)” by three reviewers (NNF, RHNS, and NND) 
independently. This method was recently applied by Ribeiro 
et al in their systematic review with focus on cross-sectional 
studies, and we agreed to conduct the quality assessment by 
using the previously used tool for this issue [11]. Disagreement 
of each author’s judgement on the quality assessment will be 
resolved in separate internal discussion with the first author 
(DH). We interpreted the NOS assessment results based on the 
Agency for Healthcare Research and Quality (AHRQ) stand-
ards [12].

We identify key characteristics from each study such as 
first author’s last name, observation period, and included 
centers (either single- or multi-center investigations), city, 
country, and geographical location based on the continent 
(SEA or SA). The total sample size along with participants’ 
age description will also be included as supporting demo-
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graphic identifiers. However, the main data extracted from 
the following studies will be oriented on TNBC distribution 
across specific period. To limit the tentative nature of patients 
reporting system between regions which represented by cent-
ers, we purposely restrict the reports by center-period iden-
tification, such as ABC General Hospital, Jakarta, Indonesia 
(July 2013 to December 2020). Therefore, the bias originated 
from the inclusion of the identical patient’s group should be 
subsequently reduced; though, it remains impractical to elimi-
nate those questionable possibilities completely, considering 
the base design of our review, i.e., systematic review of ob-
servational studies.

Statistical analysis

The statistical presentation of our findings was processed in 
Comprehensive Meta-Analysis (CMA) version 3.0, by access-
ing the event rate data calculation through events-and-sample 
size ratio (ranging from 0.000 to 1.000) [13, 14]. We perform 
the analysis in three different phases by using random effects 
model (REM) to minimize the heterogeneity aspects, accord-
ing to the respective SEA and SA region plus pooled investiga-
tion of both continents. In each continent or sub-analysis, the 
studies will be arranged according to its country (as the sub-
group) from the highest to lowest event rate cumulatively. The 
mean event rate produced by each sub-group analysis will be 
dotted in red as presented in the forest plots. For the continent-
representative TNBC rate, we will rely on the collective data 
provided on the pooled SEA and SA analysis rather than each 
continent-specific overall event rate estimation, hence the cu-
mulative TNBC rates of either SEA or SA are presented on the 
pooled analysis.

The logit event rate will be provided as an additional con-
sideration to predict the significance of difference between 
countries or continents, by observing the possible overlapping 
of lower- and upper-limit outcomes. In the event of no over-
lapping of the logit event rate, one may consider the difference 
might be statistically significant. However, we also presented 
the meta-regression model to demonstrate the two-sided P val-
ue estimation between the covariates (continent or countries), 
with the P value of < 0.05 should be considered as statistically 
significant. The meta-regression’s models will be constructed 
by linking the sub-covariates; hence we can estimate each 
inter-country P value based on the difference to the intercept 
covariate. This statistical presentation is aimed to furtherly en-
rich the perspective in assessing our review as a whole, albeit 
its main objective of issuing a descriptive meta-analysis of 
TNBC rate across SEA and SA continents.

Results

A total of 46 observational studies from both continents were 
included in the final analysis, with 28 investigations originat-
ing from the SEA region. Those studies encompassed 13,907 
and 20,439 BC patients from SEA and SA regions, respec-
tively; the total population of 34,346 individuals had been 

diagnostically validated through careful workup strategy plus 
mandatory IHC evaluations based on each center’s standard. 
The literatures selection process is depicted on Figure 1 in 
PRISMA flow diagram, adapted to our review’s specific mo-
dus operandi. The risk of bias and quality assessment of the 
included literatures were outlined here (Supplementary Mate-
rial 1, www.wjon.org).

Based on the demographic characteristics (Table 1) [15-
60], most of the studies from SEA and SA were based on Indo-
nesia (2,788 patients) and Brazil (9,473 patients), respectively; 
though, Thailand holds the highest population number in SEA 
(6,685 patients). The SEA’s report included 20 cities (24 cent-
ers plus three smaller regions comprised of unmentioned num-
ber of hospitals); whereas the SA consisted of five nation scale 
reports covering unmentioned number of centers, and 13 prov-
ince/cities with at least 13 different centers plus several private 
referral center for cancer care in a region (Table 1). The mean 
or median age of the populations are comparable in the fifth to 
sixth decade of life, albeit earlier diagnosis age is observable in 
SEA, with higher number of studies with the mean or median 
age < 50 years old.

Our collective analysis on both continents demonstrated 
that the overall TNBC rate is higher in SEA (19.3% (17.3-
21.4%)), compared to the SA (15.7% (14.1-17.5%), with the 
cumulative assessment on the continents having 17.4% (16.1-
18.8%) as the even rate, though it seems that the difference 
between those regions is not statistically significant (Fig. 2). 
Interestingly, several studies in the SEA region even recorded 
> 25.0% TNBC rate, conversely on the SA with all of the event 
rate estimations falling < 25.0% mark. The meta-regression 
model estimated the two-sided P value between the continents 
of 0.0085 (< 0.05), hence the difference between the regions is 
statistically significant.

SEA analysis

The SEA-specific analysis is generally portrayed on the Fig-
ure 3a, revealing that Laos might possess the highest rate of 
TNBC (38.2% (28.0-49.5%)), yet it was reported by only one 
single study by Luangxay et al [30], in 2019, with only 76 
individuals. It was followed by Vietnam and Myanmar with 
the reported TNBC rate of 22.4% (19.5-25.5%; 738 individu-
als), and 20.9% (13.7-30.4%; 91 individuals), respectively. 
Thailand placed next with 19.6% (16.2-23.4%), followed by 
Indonesia with 17.8% (14.4-21.9%), both supported by high 
number of patients (2,788 and 6,685 individuals, respectively). 
Malaysia holds the lowest number of TNBC rate, with 16.3% 
(11.4-22.8%) estimation followed by a considerable sample 
size (3,539 individuals). However, the authors failed to iden-
tify eligible reports from five countries, i.e., Brunei, Cambo-
dia, East Timor, Philippines, and Singapore, which might be 
originated from limited investigations from the countries, or it 
does not meet our applied criterion.

The meta-regression of logit event rate from the SEA-
based data is also presented in Figure 3b. As no overlapping of 
the event rates was present as proven by its lower- and upper-
limit estimation, the difference of the countries’ TNBC rate 
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was initially considered insignificant (predicted P > 0.05 for 
inter-country difference). However, we observed that there 
are several significant differences between countries such 
as Indonesia and Laos (P = 0.015), Malaysia and Laos (P = 
0.015), and Thailand and Laos (P = 0.032). Other comparisons 
were not described further in this section as we estimated the 
P value to be > 0.05. It should be cautiously noted that Laos 
only possesses 76 BC samples in this study, remarkably lower 
than the other SEA countries, hence it might introduce some 
degree of biases. We suggest interpreting the outcomes care-
fully, considering that the observed significance within Laos 
may originated from its lack of samples; whilst sub-analysis to 

other SEA countries with larger sample size remains statisti-
cally acceptable.

SA analysis

Our analysis on the SA-specific analysis (Fig. 4a) demonstrat-
ed that Ecuador holds the highest TNBC rate of 20.1% (17.8-
24.4%), though it only had one single study comprising 268 
individuals. It was followed by Peru with 17.8% (15.1-20.9%) 
from 3,089 BC patients, Colombia with 16.7% (9.0-28.9%) 
from 607 BC patients, and Chile with 15.9% (9.1-26.3%) 

Figure 1. Study identification phases of this review in PRISMA flow diagram. PRISMA: the Preferred Reporting Items for System-
atic Review and Meta-Analysis; SEA: South-East Asia; SA: South America.
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from 4,967 BC patients. Brazil with the highest patients count 
(9,473 individuals) reported TNBC rate of 15.8% (14.5-
17.2%), which was estimated from seven different studies in 
several cities or regions in the country. Interestingly, there is a 
significant jump in Argentina’s TNBC rate, as it was estimated 
to be the lowest in SA with only 10.1% (8.9-11.5%).

The forest plot of the SA-specific analysis disclosed that 
initially, the overlapping of the event rates was observed only 
in Argentina’s TNBC rate lower- and upper-limit when it was 
compared to other SA countries (predicted P < 0.05 for analysis 
related to Argentina). This prediction was proven by analyz-
ing the meta-regression model’s construction (Fig. 4b), which 
demonstrated several significant findings related to Argentina, 
i.e., to Brazil (P = 0.022), to Chile (P = 0.043), to Colombia 
(P = 0.035), to Ecuador (P = 0.019), and to Peru (P = 0.005). 
Only Argentina possessed significant differences compared to 
other SA countries, as no other inter-SA country comparison 

demonstrated the P value of < 0.05, representing its observably 
lower TNBC rate among others.

Discussion

The basic principle of this review is to provide a generalized 
and wide-scoping meta-analysis on the TNBC distribution in 
both SEA and SA continents, hence we may capture the true 
epidemiological scale of the subtypes, and why it is necessary 
to extend the trials to the regions. We focused on the TNBC 
rate per total BC diagnosis, hence it is possible to estimate 
“how common a center may encounter those aggressive types 
in practice” statistically. Our work may also be able to be tran-
scribed toward other issues in oncologic science, either by 
simply describing the histopathology-epidemiology character-
istics of breast malignancy in the regions, or by any chance in-

Figure 2. The TNBC subtype rate comparison in the SEA and the SA. The black squares and red diamond represent individual 
studies (countries) and continents, respectively, whereas the X-axis represented the TNBC rate per total BC population (0.00 to 
1.00 for 0% to 100%). SEA: South-East Asia; SA: South America; CI: confidence interval; TNBC: triple-negative breast cancer; 
BC: breast cancer.
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Figure 3. (a) The TNBC subtype rate estimation in SEA countries. (b) Scatterplot representation of logit event rate regression 
model among SEA countries. (a) The black squares and red diamonds represent individual studies (countries) and continents, 
respectively, whereas the X-axis represented the TNBC rate per total BC population (0.00 to 1.00 for 0% to 100%). (b) Each circle 
represents an individual study, whereas the thick line on the middle of each country section represents the estimated logit event 
rate. SEA: South-East Asia; CI: confidence interval; TNBC: triple-negative breast cancer; BC: breast cancer.
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fluencing the maneuver of healthcare provider in each country 
plus large pharmaceutical companies. To exemplify the benefit 
of this study in issuing the imbalance of trial-patient rate, the 
US National Library of Medicine only recorded a single-active 
trial of TNBC in Indonesia; though Indonesia is placing the 

fourth in total population (2023 report by the Worldometer, 
49.7% is female; approximately ± 135 million individuals) [6, 
61]. We also estimated that 17.8% of the BC diagnosis in In-
donesia is triple-negative on IHC [12-26]. Supported by the 
GLOBOCAN 2020 country-specific report, at least there was 

Figure 4. (a) The TNBC subtype rate estimation in SA countries. (b) Scatterplot representation of logit event rate regression 
model among SA countries. (a) The black squares and red diamonds represent individual studies (countries) and continents, 
respectively, whereas the X-axis represents the TNBC rate per total BC population (0.00 to 1.00 for 0% to 100%). (b) Each circle 
represents an individual study, whereas the thick line on the middle of each country section represents the estimated logit event 
rate. SA: South America; TNBC: triple-negative breast cancer; CI: confidence interval; BC: breast cancer.
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65,858 total BC cases (in which 11,000 - 12,000 of the pa-
tients are estimated to be TNBC on testing) [1]. We attempted 
to depict our findings in schematics (Figs. 5, 6), representing 
SEA and SA, respectively, therefore it will be much easier to 
identify the TNBC rate based on each report (denoted by the 
first author’s last name, sample size by each circle, and inves-
tigations’ period and location by city as pointed on the maps).

Our estimation in both continents basically remains in 
line with the general prediction on the TNBC rate, which falls 
within the range of 15-25% [3, 4]. However, compared to other 
high-frequent trials countries (e.g., USA with 12% rate) which 
may be varied among reports (Dietze et al also estimated that 
the values among European-American vs. African American 
were 16% and 30%, respectively), the TNBC rate in our ana-
lyzed continents is proportional to global estimate [62, 63]. 
Though the European-based estimation of TNBC rate is not 
available at the moment, the close linkage between Europe and 
USA in term of the majority population should be considered, 
since ± 60% of the population was identified as European an-
cestry (or Caucasian) [64]. However, population with African 
ancestry was considered to possess higher risk of developing 
TNBC, which eventually worsened its prognostic. It is also 
believed that the TNBC rate may even reach > 40.0% limit in 
parts of Africa, underlining its common ground in genetics and 
raising the awareness to conduct region-based investigations 
[65, 66]. The genetic susceptibility of the Black population 
also shares the same idea to determine whether the collective 
ethnic groups in SEA (which mainly consisted of Austro-Asi-

atic, Austronesian, Negrito, etc.), or SA (which is often con-
sidered to be a mixture of individuals from multi-ethnic roots) 
may offer similar phenomenon occurred among the African 
descents [67, 68].

Nevertheless, considering the current global community 
demonstrating high societal diversity, the ethnic status was 
often overlooked as group-based studies, which eventually 
produce less satisfactions due to plurality of the subjects’ eth-
nic roots. In other hand, populations in either SEA or SA are 
plural by nature, hence attempt to homogenizing the individu-
als should be exempted. Consequently, confirming the genetic 
vulnerability should never be performed solely through ethnic 
identification, as it is recommended to conduct a genome-wide 
association analysis on specific loci (although we never fully 
contradict the role of ethnic roots on its association) [69, 70]. 
The modern medicine might need to reconsider the functional-
ity of race and ethnicity in representing genetics due to their 
basic nature as a social construct, which is conceptually dif-
ferent with gene as a basic unit of heredity. The gene transfers 
the trait of an individual, often recognized as ethic character-
istics in a population-scale judgment (or phenotype), whilst 
gene truthfully manifested the genotype aspect as well [71]. 
Interpreting our studies based on the modern point-of-view of 
population under a flag should be preferred, though the limita-
tion in utilizing the data from this review is basically absent. 
It might as well represent the non-modifiable risk factors from 
each country, as it is also widely accepted that the interacting 
environmental factors play immense role in cancers’ pathogen-

Figure 5. Schematic representation of the TNBC percentage and population size in SEA region. The numbers in red and blue 
represent TNBC percentage and year of observation (for example, “19.6; Azhar; 14-18” may stands for a study by Azhar et al, 
with TNBC rate of 19.6% and observation year of 2014 - 2018); respectively. TNBC: triple-negative breast cancer; SEA: South-
East Asia.
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esis [72, 73].
However, the lateral comparison of our findings should be 

made to the other continent or its equal (in term of population 
size) level review. Upon in-depth analysis on the findings, it 
was revealed that Laos and Argentina stand out to be different 
among their counterparts, with the Laos possessed the highest 
TNBC rate in SEA, but Argentina was the lowest of all in SA 
[30, 43, 74]. However, it is important to emphasize that we are 
only able to identify a single study from Laos that consisted of 
76 patients. Vietnam follows in the second place with 20.9% 
rate from 738 individuals, though no significant difference 
was observed compared to the other SEA countries [41, 42]. 
Argentina in other hand, was estimated to have a 10.1% rate 
from 2,035 individuals across two studies, yet this study also 
demonstrated significant TNBC rate compared to the other SA 
countries (does not closely followed by Brazil on the second 

place with 15.8% rate) [43, 44, 46-51, 74]. This observation 
produces valuable insights on how both Argentina and Laos 
(or Vietnam) emerged from the pool. Is it originated from the 
genetic ancestry of its major population (which may be un-
able to be proven in our review), or perhaps it highly favors 
the nature of environmental risk factors in influencing car-
cinogenesis? One possible point of understanding is Argentina 
might possess lower rate of native American and consequently 
comprised of higher European descent population, unlike the 
other SA countries, i.e., Ecuador, Peru, etc. [75]. In other hand, 
capturing the relation between ancestry and cancer risk in SA 
region remains a significant challenge, considering the genetic 
admixture of the population is proven to be diverse as a col-
lective origin pool of European, African, and Native American 
roots [76]. Nevertheless, we are able to recognize remarkable 
points in both Argentina and Laos, whilst possibly introduc-

Figure 6. Schematic representation of the TNBC percentage and population size in SA region. The numbers in red and blue repre-
sent TNBC percentage and year of observation (for example “16.1; Jeronimo; 16-17” may stands for a study by Jeronimo et al, with 
TNBC rate of 16.1% and observation year of 2016 - 2017), respectively. TNBC: triple-negative breast cancer; SA: South America.
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ing the necessity to intensify the TNBC-trial numbers in those 
countries.

We also aspire to shape the future of the oncologic re-
search in the reviewed regions, as most of the times, the stake-
holders spent larger attentiveness on the Western population 
as represented by the trials’ number conducted. Regulating 
the TNBC markets should also consider both continents to be 
represented, as well in the populations, as many novel agents 
or even classes are being evaluated to date, yet very few tri-
als have reached these regions. And yet, the most reasonable 
approaches to response our findings are to encourage higher 
TNBC trial recruitments, specifically among the evaluated re-
gion with higher disease rate per total BC population. Boost-
ing the participant recruitments on TNBC trials from those na-
tions will be the first step to keep up with significantly higher 
data availability from the Western population. Apart from the 
more favorable situation among the Western world for con-
ducting trials, we believe that our study should be sufficient as 
a groundwork review to plan a priority list of upcoming trials 
based on the estimated TNBC rate.

The combination of pembrolizumab plus anthracycline, 
platinum agents, and taxane as a neoadjuvant regiment is the 
current standard approach for TNBC, followed by the indi-
vidualized response or the BRCA gene testing results. It will 
eventually lead to much complex choices involving olaparib 
(and its derivatives from poly adenosine diphosphate (ADP) 
ribose polymerase (PARP) inhibitors), or other immune check-
point inhibitors (ICIs), e.g., nivolumab, atezolizumab, etc., 
serving the role of personalized treatment in modern oncol-
ogy [77, 78]. Despite the advancement of those classes as a 
whole, further exploration revealed that their administration 
was only effective on specific individuals, as determined by 
the BRCA status and the programmed death-ligand 1 (PD-L1) 
expressivity. Therefore, the landscape was even more limited 
among populations with metastatic lesion, without mutations 
of germline BRCA, or negatively expressing PD-L1 (< 1%), 
as sacituzumab govitecan being the only key agent to improve 
outcomes according to the phase III ASCENT trials [79, 80]. 
Interestingly, other trials involving trastuzumab deruxtecan 
(a HER-2 blocker), e.g., DAISY and Destiny-Breast06 (Des-
tiny-06), also included HER2 non-expressing participants. 
Whilst it may indirectly extend the research on TNBC groups, 
the most recent reports continue to include the hormone recep-
tor-positive BC as the evaluated subsets [81, 82]. The upcom-
ing exploration within the Enhertu study involving trastuzum-
ab has also revealed a likelihood of including TNBC patients 
for its trial, possibly expanding the pathology treatment choice 
in the future [83].

It is recorded that currently, there are 131 active trials of 
pembrolizumab on TNBC. All records involve both USA and 
Europe, but only 5.3% and 7.6% of the trials were conducted in 
SEA and SA, respectively [84]. Regardless the fact that pem-
brolizumab is one of the most prominent ICI agents in TNBC 
guidelines, less than 10% of the trials conducted involved rep-
resentatives from at least 600 million women in the SEA and 
the SA [6]. Out of the total recorded trials, the trial numbers 
conducted on the PD-L1-related evaluation were slightly high-
er, with 11.2% and 13.4% from SEA and SA, respectively [85]. 
Similar phenomena were also observed in 333 identified tri-

als involving anthracycline, taxane, and platinum agents, with 
5.7% and 8.4% of the reports incorporating the population 
from the evaluated continents, regardless the fact that those 
agents had been around for longer than most of the ICI agents 
[86]. On total estimation of the trials utilizing the ICI agents, 
we were only able to identify 145 active studies from the US 
National Library of Medicine, which mentioned that at least 
5.5% and 7.6% of the trials were regulated in both SEA and 
SA, with USA dominating the field with 73.8% of total reports 
[87]. For the record, the estimation was made based on the 
data provided on its website, aiming to at least represent the 
lower trial numbers conducted in both continents. However, 
we agreed that either the genetic susceptibility or the popula-
tions’ lifestyles are greatly distinct from the Western countries.

The growing concern in obtaining better and attainable 
cancer treatment for better oncologic care is the main intention 
in conducting this review. We have proven that the TNBC rate 
in countries from the reviewed continents is similar to or even 
relatively higher than the one of USA or Europe (though the 
authors have yet to provide its comparison with other Asian 
countries or the data from the Africa continent). The poten-
tial end-users of the standard TNBC medication and the novel 
ICIs agents, e.g., cancer-referral hospital, oncology clinic or 
centers, and even retail clinics, are available as well on those 
countries. Moreover, ongoing approach on the personalized 
medicine as the future of disease-eliminating effort should pri-
oritize the genetic or at least regionalized investigations as the 
mutual understanding between pharma companies and each 
countries’ governmental stakeholders. Our review will accom-
modate the national or global attempt to capture the estimated 
TNBC rate and explore its implication for the populations’ 
requirement. Utilizing our review to seize the status quo of 
the TNBC rate may positively influence the decision making 
or improve the accessibility of cancer care in those countries, 
encouraging each party that the urgencies to conduct further 
trials are prevailed.

This meta-analysis holds a number of limitations that 
should be considered before interpreting the outcomes. First 
of all, we establish a “one period, one center or city” policy 
to decrease the risk of reporting biases; hence often studies 
of smaller population that overlapped with the policy were 
excluded from the final analysis. We also recognized the ab-
straction of our review since a plethora of discussions may 
occur from every finding in this study, which might as well 
can be considered as this review’s main strength. Next, the 
authors transcribed the significance of each country’s differ-
ences based on the regression of logit event rate (presented 
by two-sided P value in 95% CI). Therefore, interpretation of 
the outcomes was structured from the estimated P value plus 
qualitative assessment on the scatterplot models; and it will be 
very much appreciated to receive feedback from our modus 
operandi in delivering the objectives. For that reason, we are 
highly open for discussion to improve the level of this meta-
analysis by approaching the corresponding author (DH), con-
sidering the analysis might be limited by the authors’ statisti-
cal performance in interpreting the outcomes, and we aimed 
to propose another review with similar model on the specific 
estrogen or progesterone receptors’ expression rate.
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Conclusions

This study highlights the epidemiological estimation of TN-
BC’s prevalence on both SEA and SA regions, with specific 
consideration that SEA has higher TNBC rate compared to 
the SA populations in this review. We estimated percent-
age estimations, with some countries, i.e., Argentina or even 
Laos possess significant difference compared to the respec-
tive countries’ neighbors. Nevertheless, better understanding 
on the current TNBC epidemiological status in the majori-
ty-improving countries from our review might theoretically 
improve cancer care, either by encouraging the government 
as the primary healthcare stakeholders or the trials-leading 
pharma companies. As we are able to slightly portray the 
imbalances of trials-patients ratio in both SEA and SA com-
pared to the Western countries, this study might as well serve 
as a large-scale guide of epidemiological investigation in 
those continents. Consequently, our finding may also encour-
age TNBC trials’ recruitment on the reviewed regions, con-
sidering the TNBC epidemiological status had been partially 
captured in this study.
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Suppl 1. Risk of bias assessment of the studies in Newcastle-
Ottawa scale.
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