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Abstract: The number of breast cancer incidences reported
worldwide has increased tremendously over the years.
Scoping down to Asia, in 2020, the reported incidences of
breast cancer are appalling, comprising 1,026,171 cases,
occupying up to 45.4% of cases across the globe. Breast cancer
is a non-communicable disease, that emerges in variegated
forms, self-subsistent, and the etiology is observed to be
multifactorial, dependent on the individual reproductive
pattern, hormonal factors, diet, physical activity, lifestyle, and
exposure to certain advent procedures. Given this complexity,
breast cancer is expected to undergo a persistent increment
in the number of incidences in near future, exacerbating
the public health quality, regardless of race, ethnicity,
geographical subgroups, and socioeconomic. In this review
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article, the authors examine breast cancer in multiple
facets, comprising the updated statistics on breast cancer,
typically in Asia; etiology of breast cancer; diagnosis of
breast cancer; grading system; and challenges in breast
cancer from the country’s income perspective. Realizing
the ever-increasing demand for quality treatment, here, the
article also contemplates common therapies in breast
cancer, such as breast-conserving therapy, mastectomy,
postmastectomy radiation therapy, neoadjuvant chemo-
therapy, axillary surgery, chemotherapy, adjuvant medical
therapies, biological and targeted therapies, and endocrine
therapy. This review article intended to provide a brief yet
broad panoramic view of breast cancer, to readers, ranging
from newcomers, existing researchers, and relevant
stakeholders in the topic of interest.

Keywords: Asia; breast cancer; etiology; grading system;
Nottingham histopathological grading (NHG) system.

Introduction

Asia is the largest continent that comprises 60.0% of the
human population in the world, consisting of five regions
(i.e., Western Asia, Southern Asia, South-Eastern Asia,
Eastern Asia, and Central Asia), and 48 countries with huge
diversity in cultures and ethnicities. Most of these countries
are low-to middle-income countries with different health-
care systems and policies. Overall, the estimated number of
new cases of breast cancer in 2020, for all ages, Asia con-
stitutes 1,026,171 new cases which are 45.4% across the
globe, contrive of the world’s largest number of new cases,
followed by Europe (531,086 cases, 23.5%), Northern
America (281,591 cases, 12.5%), and others (422,571 cases,
18.7%). The number of new cases of breast cancer in Asia
was found to increasing rapidly in the last decade due to
urbanization, rapid growth in the economy (as most of the
countries are from low-to middle-income countries), and a
steady increase in socioeconomic status in recent years.
In light of the aggravation of breast cancer cases, this
article aims to provide an updated narrative review on six
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main facets concerning breast cancer, focusing on Asia: (1)
statistics of breast cancer in Asia; (2) etiology of breast can-
cer; (3) diagnosis of breast cancer; (4) grading system; (5)
therapies; and (6) challenges in breast cancer from the
country income perspective. Over the years, an increasing
number of breast cancer cases has captured the attention of
numerous researchers in surveying and reviewing litera-
ture in a specific domain. Nonetheless, a brief yet broad
review alongside the updated statistic on breast cancer
focusing on Asia is limited. In this article, the main purpose is to
provide a panoramic overview to readers, ranging from new-
comers to existing researchers and relevant stakeholders, on
the topic of interest. The narrative review serves different
purposes for different audiences. For those who are new to the
field, it offers a comprehensive and up-to-date overview of
breast cancer, providing a broad understanding of the topic.
Experienced researchers can use the review as a tool to stay
abreast of the latest developments and keep their knowledge
current. Meanwhile, relevant stakeholders can leverage the
narrative review to identify priority areas for research and
project funding, directing resources toward solutions that can
have an immediate and meaningful impact.

Breast cancer in Asia

Breast cancer is a disease in which cells in the breast start
to grow out of control. The mutated cells usually start in
lobules or ducts forming a lump and often can be seen via
mammogram. Deterioration of a benign tumour could
result in metastasizing in which the tumour cells invade
surrounding tissues (e.g., blood and lymph vessels).

Breast cancer is the most prevalent carcinoma in
women where the estimated number of new cases is more
than twice the estimated number of other cancers. In 2020,
2,261,419 new cases were reported worldwide [1]. Breast
cancer is currently the most common cancer in women,
contributing 24.5% of the total number of new cases diag-
nosed in 2020 across the globe [1].

Developing countries in Asia were found to have a
notable increase in the number of incidences and mortality
[1-3]. In 2020, 1,026,171 new cases of breast cancer were
reported in Asia, contributing 22.9% of the total number of
new cases diagnosed [1]. 346,009 (33.7%) deaths were
recorded from the reported cases in the same year [1]. The
Global Cancer Incidence, Mortality, and Prevalence (Glo-
bocan) have characterized breast cancer as a Rank one
cancer (i.e., top priority) [1, 3]. The number of cases in
5-year prevalence (all ages) of breast cancer was 3,218,496
cases and this number is estimated to undergo persistent
deterioration in the near future. The estimation is based on
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the number of reported cases in Asia for the past five
consecutive years (i.e., 2016-2020).

The incidence age-standardized rates (ASR) of breast
cancer in Asia are of huge variation, from the lowest 5.0/
100,000 (i.e., Bhutan) to the highest 82.9/100,000 (i.e., Cyprus).
The incidence ASRs for the world and Asia are 47.8/100,000
and 36.8/100,000, respectively. Table 1 shows the incidence
ASR and mortality ASR for respective countries in Asia
categorized based on regions. For each region, the country
with the highest incidence of ASR is highlighted.

Based on statistics from the World Health Organiza-
tion (WHO), it is found that countries with significant
urbanization, rapid growth in the economy, and popula-
tion socioeconomic status show a remarkable increase in
new incidences [4-8]. The incidence of ASR in Asia in 2012
is 29.1/100,000. The incidence of ASR has increased by
26.5% (7.7) to 36.8/100,000 in 2020. On the contrary, devel-
oped country such as the United States of America shows a
slight decrease in incidence ASR from 92.9/100,000 in 2012
to 90.3/100,000 in 2020 (decreased by 2.8% (2.6)). The total
number of incidences and mortality in 2020 for all coun-
tries in Asia is depicted in Figure 1.

Etiology of breast cancer

The etiology of breast cancer starts in utero and continues
throughout the development of one’s lifespan. The origin of
breast cancer is likely to be multifactorial, dependent on
the individual reproductive pattern, hormonal factors, diet,
physical activity, lifestyle, and exposure to certain advent
procedures [2, 9]. Based on the descriptive epidemiological
data, breast cancer is a disease of an affluent society that
acquires a high-calorie diet rich in animal protein and
saturated fats, is associated with an inactive lifestyle [2, 9].
Developed countries such as Northern Europe, North
America, and Australia that adapted to the lifestyle have
attained a plateau in the number of incidences (i.e., 70.0 to
90.0 per 100,000 populations) [2, 9]. Developing and indus-
trialized countries such as South Korea, India, and Malaysia
show a notable increase in incidence and mortality.

The reproduction pattern has been reported as one of
the main risk factors that contribute to breast cancer.
Women having early menarche, nulliparous, giving birth at
late age at first delivery, reduced number of pregnancies,
shorter breastfeeding time, and late menopause were
found to have an increased risk of breast cancer [10-13].

Various studies have shown that the hormonal factor
has a notable role in breast cancer [9, 14-20]. Endogenous and
exogenous hormones that alter the level of androgen, estrogen,
and progestogen hormones have an important role in the
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Table 1: Incidence ASR and mortality ASR of breast cancer in 2020 [1].
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Table 1: (continued)

Incidence ASR* Mortality ASR®

Incidence ASR? Mortality ASR?

World 47.8 13.6
Asia 36.8 11.9
Western Asia

Cyprus 82.0 17.8
Bahrain 44.2 13.6
Qatar 42.7 13.2
Armenia 49.6 19.2
Georgia 57.5 3.5
Kuwait 50.3 17.0
State of Palestine - -
Oman 38.5 14.5
Lebanon 54.8 19.9
Israel 78.3 16.7
United Arab Emirates 58.5 16.6
Azerbaijan 347 13.6
Jordan 59.5 19.7
Syria 57.1 26.2
Yemen - -
Saudi Arabia 28.8 8.9
Iraq 54.5 233
Turkey 46.6 12.9
Southern Asia

Maldives 43.5 14.9
Bhutan 5.0 2.6
Sri Lanka 27.3 11.0
Nepal 13.9 7.6
Afghanistan 28.9 17.9
Iran 35.8 10.8
Bangladesh 17.0 9.3
Pakistan 344 18.8
India 25.8 133
South-Eastern Asia

Indonesia 44.0 15.3
Philippines 52.7 19.3
Vietnam 34.2 13.8
Thailand 37.8 12.7
Myanmar 22.0 9.6
Malaysia 49.3 20.7
Cambodia 235 10.3
Laos 36.7 15.8
Singapore 77.9 17.8
Timor-Leste 25.6 10.8
Brunei 55.9 12.5
Eastern Asia

Mongolia 11.1 3.9
North Korea 329 10.0
South Korea 64.2 6.4
Japan 76.3 2.9
China 39.1 10.0

Central Asia

Turkmenistan 329 15.1
Kyrgyzstan 24.3 8.1
Tajikistan 19.5 8.0
Uzbekistan 26.4 12.8

Age-standardized rates per 100,000, females, all ages. Highest values of
incidence ASR and mortality ASR in each region in Asia.

development of breast cancer. For endogenous hormones,
women with a high concentration of estrogen and testosterone
in post-menopause and a high concentration of prolactin in
both pre-and post-menopause are associated with an increased
risk of breast cancer [13, 18, 21]. In terms of the exogenous
hormone, the users of oral contraceptives for at least 10 years
were found to have a 24.0% increase in risk as compared to
never-users in the development of breast cancer [22-24]. The
International Agency for Research on Cancer (IARC) has char-
acterized the estrogen-progesterone oral contraceptive as a
class 1 carcinogen. Besides, the long duration and current
users of post-menopausal hormone replacement therapy
that involved the alteration of estrogen and/or estrogen-
progesterone were found to have increased risk of breast can-
cer. Users of unopposed estrogen in post-menopausal therapy
have been reported with a 10.0% increase in risk for a duration
of use of 1-4 years, 30.0% increase in risk for 5-9 years, 20.0%
increase in risk for 10-14 years, and 60.0% increase in risk for
at least 15 years as compared to a never-users [9, 25]. Some
studies found the use of estrogen-progesterone during post-
menopausal therapy could increase the risk of breast cancer
[26-28]. These findings are consistent with a study by the
Women’s Health Initiative (WHI) and Samson K. [27]. The
combination of estrogen—progesterone has shown no protective
effect on breast cancer [2, 29].

Body adiposity (i.e., typically measured using Body Mass
Index (BMI)) is another risk factor for breast cancer and is
highly dependent on the menopausal status. Interestingly,
the population with a higher BMI was found to have a lower
risk in the development of pre-menopausal breast cancer
but positively relates to post-menopausal breast cancer [2, 9].
The lower risk of pre-menopausal breast cancer in a high-
body adiposity population is closely related to a reduced
ovulatory cycle and exposure to hormones such as estrogen
and progesterone. Studies found that increasing body
adiposity promotes irregular menstrual cycles [2, 9, 30].

Physical activity is another important factor in the
development of breast cancer [2, 9, 31, 32]. Population with
a high level of physical activity from menarche through
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Cyprus Total: 761
Bahrain Total: 244
Qatar Total: 218
Armenia Total: 1190
Georgia Total: 1940
Kuwait Total: 791
State of Palestine Total: Data not available
Oman Total: 558
Lebanon Total: 1954
Israel Total: 4348
United Arab Emirates Total: 1030
Azerbaijan Total: 2219
Jordan Total: 2403
Syria Total: 4388 ,
Yemen Total: Data not available
Saudi Arabia E‘ Total: 3954
[raq Total: 7515
Turkey | Total: 24175
Maldives Total: 83
Bhutan Total: 16
Sri Lanka Total: 3975
Nepal Total: 1973
Afghanistan Total: 3173
Iran Total: 16967
Bangladesh Total: 13028
Pakistan Total: 25928
India Total: 178361
Brunei Total: 137
Timor-Leste Total: 119
Singapore Total: 3662
Laos Total: 1080
Cambodia Total: 1877
Malaysia Total: 8418
Myanmar Total: 6912
Thailand Total: 22158
Vietnam Total: 21555
Philippines Total: 27163
Indonesia Total: 65858
Mongolia Total: 188
North Korea Total: 5962
South Korea | Total: 25814
Japan Total: 92024
China |
Turkmenistan Total: 1025 Total: 416371
Kyrgyzstan Total: 770
Tajikistan Total: 738
Kazakhstan Total: 4390
Uzbekistan Total: 4454
/L [
0 10000 20000 30000 100000 200000 300000 400000

B Mortality [ Total

Number

Figure 1: Number of incidences and mortality in Asia for the year 2020 [1], such that the y-axis shows the countries in Asia and the x-axis shows the
number of incidences/mortalities.
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adulthood have been consistently associated with a
reduced risk of breast cancer [33-35]. On the contrary,
unhealthy lifestyles such as high dietary in animal protein,
saturated animal fat, animal meat specifically in red or
fried (i.e., browned) meat, consistent alcohol consumption,
and passive smoker are associated with the development
of breast cancer [36—40].

The emerging method of scanning the whole genome for
genetic changes (GWAS) [41, 42] is found possible to convey
an increased risk of breast cancer development [43, 44].
Demarcation and strategies are essential to offer prevention
to patients who are subjected to this method.

Diagnosis of breast cancer

Patients with breast symptoms are highly recommended
to have a full diagnostic test using triple assessment [45].
The triple assessment consists of clinical examination,
mammography and/or ultrasonography, and pathologist
examination on cytology and/or histology. A clinical
examination of the breast is performed by a health pro-
fessional or doctor to find lumps or abnormalities that may
be missed by the patients during self-examination. Imaging
procedure via mammography and ultrasonography is
typically used for patients aged 40 years and above. For
younger patients, mammography may not be helpful to
detect mass as the breast tissue is very dense. Magnetic
resonance imaging (MRI) is another imaging alternative
but it is only used for high-risk patients. The imaging pro-
cedure is usually followed by the fine needle aspiration or
core hiopsy procedure. Fine needle aspiration collects
sample cells using a fine needle whereas core biopsy col-
lects lump tissue samples using a large-bore needle.
Hematoxylin and Eosin (H&E) stain is performed on the
tissue slide and a diagnosis is given depending on the
morphology characteristic of the tissue sample. Histo-
pathological confirmation is required before any definitive
surgical procedure can be done [45]. In the case of breast
cancer, a standard grading procedure known as Notting-
ham Histopathological Grading (NHG) system is used to
grade cancer. The NHG system has a paramount role in
diagnosis and prognosis, especially in treatment planning
before any adjuvant therapy is done.

Grading system for breast cancer

A patient confined with breast cancer is required to perform
a grading procedure. Breast cancer grading provides a
strong prognosis value and is well recognized as one of the
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key components of clinical decision-making tools [2, 9, 46].
The breast cancer grading assessment was introduced by
Patey and Scarff [47] and Bloom and Richardson [48]. The
grading system was modified by Elston and Ellis [49] and
became more semi-quantitative as compared to the previous
methods. The modified grading system by Elston and Ellis is
known as the NHG system [9]. Nowadays, the NHG system is
accepted worldwide and is used as a gold standard in per-
forming the grading procedure [9].

In the NHG system, the overall output grade is depen-
dent on the total score obtained from three important
breast features. The features are tubule formation, nucleus
pleomorphism, and mitotic count. For each feature, score 1
for low, score 2 for moderate, and score 3 for high scores
(Table 2).

Table 2: The semi-quantitative histology grading system: NHG system
[91.

Feature Remark Score

Tubule formation Majority of tumour (>75.0%) 1

Moderate degree 2

(10.0-75.0%)

Little or none (<10.0%) 3
Nucleus pleomorphism Small nuclei with little 1

increase in size respect to
normal breast epithelial
cells, regular outlines,
uniform nuclear chromatin
and low degree of variation
in size

Increase in cell size with 2
open vesicular nuclei, visible
nucleoli, and moderate vari-
ability in term of shape and
size

Vesicular nuclei, often with 3

prominent nucleoli, present

significant variation in shape

and size, occasionally with

very large and eccentric

forms

Mitotic counts Depend on microscope field 1-3

area (Table 3)
Final grading Grade 1 (well-differentiated) Total
score: 3-5
Grade 2 (moderately Total
differentiated) score:
6or7
Grade 3 (poorly Total
differentiated) score:
8or9
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The assessment of tubule formation is performed at low
magnification, typically at 10x magnification on the entire
histopathological slide. Two important criteria considered in
the assessment of tubule formation are tumour region areas
and tubule areas. Tumour regions or relevant regions pro-
vide prognosis value and meaningful information for the
tubule assessment. Non-tumour regions or irrelevant
regions refer to the areas that contain fat tissue, stroma
tissue, epithelial cells, and the background. These areas are
not important and are always ignored during the assess-
ment. Figure 2 shows a sample of images with tumour, non-
tumour regions, and background. The tubule is a structure
that exhibits a clear central lumen surrounded by polarized
neoplastic cells (Figure 3) [9]. Tubule formation can be
measured using the following equation [9]:

Y tubuleregions (area)

100.0% (1
Y tumor regions (area) X b O

Tubule Formation =

Nucleus pleomorphism focuses on the appearance, regu-
larity, and size of the tumour nuclei with regard to normal
cells (Figure 4). An increase in irregularity is positively
related to a higher score in the NHG system (Table 2). When
comparing normal and abnormal nuclei size, scores 1, 2, and
3 show an increase in size deviation: low (<1.5), moderate
(1.5-2.0), and high (>2), respectively [9]. For instance, a
bizarre nucleus in Figure 4d presents a score of 3.
Assessment of mitotic count is time-consuming, tedious,
requires careful examination, and requires the experience
[50-52]. The assessment highly relies on tissue fixation and
slide preparation procedures. The observers must only
include clear and definite mitotic cells (Figure 5). Karyor-
rhectic and apoptotic nuclei that shared a similar appear-
ance with the mitotic cells are excluded during the manual
inspection. To perform a mitotic count, the observers should
first delimit the area with the highest mitotic activity. The
total number of mitotic cells in the defined area expressed
in mm? is then recorded. The defined area is meant for

standardization in the true area where the mitotic cells are
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enumerated. This guideline is released by WHO in 2019 [9]
and is especially helpful for grading procedures using digital
systems. The cut-off thresholds for mitotic counts on the field
diameter of different high-power fields and their corre-
sponding defined area (in mm?) are presented in Table 3.

The total score obtained from the three important breast
features, ranging from 3 to 9 is used to determine the overall
grade of breast cancer (Table 2). Grade 1 (total score: 3 to 5)
denotes a well-differentiated tumour, Grade 2 (total score:
6 to 7) denotes a moderately differentiated tumour, and
Grade 3 (total score: 8 to 9) denotes a poorly differentiated
tumour. For reporting, the overall grade of breast cancer
should be accompanied by the individual score from each
feature to precisely describe the tumour condition.

Therapies in breast cancer

After a diagnosis is confirmed, a comprehensive evalua-
tion of the disease is conducted to determine the necessity
of preoperative (neoadjuvant) systemic therapy. Breast
cancer treatment required concerted efforts from multi-
subspecialties. To date, breast-conserving therapy, mas-
tectomy, postmastectomy radiation therapy, neoadjuvant
chemotherapy, axillary surgery, chemotherapy, adjuvant
medical therapies, biological and targeted therapies, and
endocrine therapy are the therapy options depending on
the grade of the diagnosed breast cancer. The main focus of
this section is meant to highlight the currently available
therapies for breast cancer. It is important to note that the
recommendation of specific therapy across different
grading is not included herein.

Breast-conserving therapy included an excision pro-
cedure followed by adjuvant whole breast irradiation [53].
To opt for this therapy, the tumor must be able to excise to a
negative margin with a definite cosmetic outcome decided
by the medical experts. A negative margin is referred to the
edge of a tissue where no cancer cells are found [54].

Figure 2: Samples of tumor, non-tumor regions (irrelevant regions), and the background areas in breast histopathological images. In each image, tumor
regions (i.e., dark purple regions), non-tumor regions (i.e., light purple/pinkish regions), and background areas (i.e., white regions) are shown by green,

red and black arrows, respectively.
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(@) Normal image (b) Score 1

Figure 4: Nucleus pleomorphism at different scores.

d) Score 3(Bl
arrow: bizarre cell)

(d) Anaphase

(e) Telophase

Figure 5: Different phases of mitotic cell are shown by the black arrows.

Ultrasound, mammography, and physical examination are
the common modalities used in the imaging stage to vali-
date patients for breast-conserving therapy.

Mastectomy comprises total mastectomy, nipple-areola-
complex sparing mastectomy, and skin-sparing mastectomy
[55]. Total mastectomy involves the removal of the breast
parenchyma, nipple-areolar complex, and excess skin from
the chest wall while preserving a sufficient amount of skin
for wound closure [55]. Nipple-areola-complex sparing
mastectomy is a surgical technique that enables complete

glandular dissection while conserving the skin envelope and
nipple-areola complex [56], whereas, skin-sparing mastec-
tomy is commonly recommended for patients with imme-
diate breast reconstruction [56]. This procedure removes the
breast parenchyma and nipple-areolar complex. The skin
remains a natural envelope for the subsequent implant
procedure.

Postmastectomy radiation therapy is often recom-
mended to patients with high-risk pathologic features and/or
with locally advanced breast cancer after a mastectomy [57].
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Table 3: Score threshold for mitotic counts [9].

Field diameter, mm Field area, mm? Mitotic count (score)

1 2 3
0.40 0.126 <4 5-9 >10
0.41 0.132 <4 5-9 >10
0.42 0.138 <5 6-10 >11
0.43 0.145 <5 6-10 >11
0.44 0.152 <5 6-11 >12
0.45 0.159 <5 6-11 >12
0.46 0.166 <6 7-12 >13
0.47 0.173 <6 7-12 >13
0.48 0.181 <6 7-13 >14
0.90 0.188 <6 7-13 >14
0.50 0.196 <7 8-14 >15
0.51 0.204 <7 8-14 >15
0.52 0.212 <7 8-15 >16
0.53 0.221 <8 9-16 >17
0.54 0.229 <8 9-16 >17
0.55 0.237 <8 9-17 >18
0.56 0.246 <8 9-17 >18
0.57 0.255 <9 10-18 >19
0.58 0.264 <9 10-19 >20
0.59 0.273 <9 10-19 >20
0.60 0.283 <10 11-20 >21
0.61 0.292 <10 11-21 >22
0.62 0.302 <11 12-22 >23
0.63 0.312 <11 12-22 >23
0.64 0.322 <1 12-23 >24
0.65 0.332 <12 13-24 >25
0.66 0.342 <12 13-24 >25
0.67 0.352 <12 13-25 >26
0.68 0.363 <13 14-26 >27
0.69 0.374 <13 14-27 >28

Adapted from: WHO Classification of Tumors Editorial Board. Breast
tumors. Lyon (France): International Agency for Research on Cancer; 2019.
(WHO classification of tumors series, 5th ed.; vol. 2). https://publications.
iarc.fr/581.

Postmastectomy radiation therapy after a breast recon-
struction procedure is found associated with an increased
rate of reconstructive failure [58]. The type of implant and
timing of breast reconstruction are vital considerations
before the reconstruction surgery.

Neoadjuvant chemotherapy aims to convert patients
with locally advanced or inoperable breast cancer into
operable disease [59]. Neoadjuvant chemotherapy has the
advantages of surgical downstaging purposes, preventing
complete axillary dissections in patients with good response
toward the mentioned therapy, and promoting the succes-
sion rate in breast conservation. Neoadjuvant chemotherapy
is now considered by the National Comprehensive Cancer
Network and St. Gallen International Expert Consensus
Panel as the preferred therapy as well as the new protocol of
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care for triple-negative breast cancer (TNBC) or Her2 posi-
tive (Her2+) breast cancer patients [60].

Axillary surgery is well recognized as one of the core
tenets for staging and treatment of breast cancer as the
axillary lymph nodes have been observed as the systematic
route for breast cancer to metastasis. Axillary surgery
serves two primary purposes: firstly, it offers anatomic
staging information that is crucial for predicting prognosis
and guiding decisions on adjuvant therapy; secondly, it
may be utilized as a treatment option for managing axillary
disease [61]. Patients with newly diagnosed invasive breast
cancer alongside clinically negative axilla are recom-
mended to perform axillary staging for prognostic and
treatment planning purposes.

Chemotherapy is observed as the primary option for
high-risk metastatic breast cancer patients. In brief, there are
several standard options in chemotherapy that commonly
contain anthracycline and taxane [62, 63]. Initial therapy for
TNBC patients usually involves single-agent chemotherapy,
although combination chemotherapy may be recommended
in cases of rapidly progressing visceral disease.

Systemic adjuvant medical therapies for operable
breast cancer are capable to eradicate the clinical micro-
metastatic disease that may progress into metastatic dis-
ease if remained untreated. Given this succession, adjuvant
medical therapies have become the standard treatment for
breast cancer [64]. Adjuvant medical therapy is selected
based on the recurrence risk, such that low-risk patients
receive de-escalated treatment while high-risk patients are
given aggressive systemic treatment with an appropriate
dose and duration.

With the breakthroughs in immunotherapy and
molecular biology, specific biological and targeted therapies
can be tailored to specifically target the pathophysiology of
different breast cancer, aiming to inhibit the function of
specific molecules that are responsible for cancer prolifer-
ation [65]. For example, a combination of chemotherapy
with Her2 targeted therapy is given to patients diagnosed
with Her2+ breast cancer, which was later found to have a
significant impact on the prognostic value for patients with
Her2+ breast cancer [63].

The introduction of endocrine therapies such as
tamoxifen has brought about a revolutionary change in
breast cancer treatment, leading to substantial reductions in
cancer-related deaths [66]. Aromatase inhibitors like anas-
trozole and letrozole have added to this progress, enhancing
the chances of survival for breast cancer patients [67, 68]. As
a result of the widespread use of these therapies and the
resulting decrease in mortality rates, breast cancer patients
are now experiencing longer lifespans than ever before.
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Over the past decades, with rousing advancements
in technology and knowledge across a wide spectrum
in medically relevant domains, therapies available for
breast cancer are expected to continue to gain momentum
towards betterment in both prognostic and diagnostic
values. Advancement in imaging modalities could greatly
improve diagnostic accuracy, improving precision in
medical diagnostics [2]. Challenges such as drug resistance
could be addressed by drug repurposing [67, 69]; effective
cancer inhibitors (e.g., anti-breast cancer compounds)
could be derived from marine composites [70]; and inno-
vative in multimodal breast cancer management could be
the solution for better surgical outcome [71]. Concerted
efforts from multidisciplinary are expected to improve the
therapies for breast cancer.

Challenges in breast cancer

The healthcare resources required for breast cancer can
be costly. Therefore, the treatment protocol available to the
patients can be varied from the country, typically based on
socioeconomic development [4-7]. The countries in Asia can
be characterized into three different groups, namely high-
resource, moderate-resource, and low-resource.

Countries with low resources in the healthcare system
(e.g., Nepal, Pakistan, and Iraq) are found to have low
prognostic value with extremely poor cancer diagnostic
[72,73] and treatment resources [4, 74]. In general, the main
challenges in low-resource countries are the community
having low awareness of breast cancer, inadequate/poor
health care system, and shortage of essential diagnostic and
treatment facilities. Low-resources countries such as Nepal
have a very limited number of radiation equipment (e.g.,
mammogram) with a fragmented health care system. More
than 80.0% of cancer patients in Nepal were found at the
metastatic stage where palliation care became the only goal
of treatment [73].

Countries with moderate-resource such as Malaysia,
Turkey, and Iran have fragmented care systems, typically in
prioritization of breast cancer, poor data registry, inade-
quate multidisciplinary coordination, and lack of standard-
ization in health care management [75]. Costly medical
procedures and drugs which are not covered by insurance
are other challenges in moderate-resource countries. Breast
cancer patients in the metastatic stage may not have many
options and can only opt for affordable solutions (e.g., 40.0
and 15.0% of breast cancer patients opt for second-line and
third-line breast cancer treatments, respectively) [4]. These
challenges impinge the overall diagnostic and prognostic
stages for breast cancer and therefore, the survival rate of
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breast cancer patients in moderate-resource countries is
lower than that of high-resource countries.

High-resource countries such as Japan and Singapore
are found to have a high number of incidences with low
mortality rates (e.g., Japan: incidence ASR of 76.3/100,000
and mortality ASR of 9.9/100,000; Singapore: incidence ASR
of 77.9/100,000 and mortality ASR of 17.8/100,000). The high
number of incidence ASR is highly correlated to the sig-
nificant urbanization and increasing socioeconomic status
in these countries, whereas, the low mortality ASR is highly
correlated to a well-established healthcare system and
breast cancer protocol. On the contrary to moderate-resource
countries, 80.0% of breast cancer patients in Japan received
second-line breast cancer treatment which greatly increases
the survival rate of breast cancer patients.

Conclusions

Over the years, breast cancer has become the apex of the
cancer cumulative risk ranking for women in Asia. In 2020,
2.3 million breast cancer cases were reported worldwide,
notably, Asia remarked 1,026,171 cases with a percentage up
to 45.4%. The etiology of breast cancer is observed to be
multifactorial, ranging from the individual reproductive
pattern, hormonal factors, diet, physical activity, lifestyle,
and exposure to certain advent procedures. To date, in
breast cancer, the NHG system remained the mainstay for
grading purposes, considering three main features: mitotic
count, tubule formation, and nucleus pleomorphism. In
light of rapid economic growth, significant urbanization,
and fast pace development in socioeconomic status, Asia is
anticipated to have a persistent increment in the number of
breast cancer incidences in near future. In terms of ther-
apies, common therapy options such as breast-conserving
therapy, mastectomy, postmastectomy radiation therapy,
neoadjuvant chemotherapy, axillary surgery, chemo-
therapy, adjuvant medical therapies, biological and targeted
therapies, and endocrine therapy are included in the article.
With the emergence of advent technology, for example,
artificial intelligence could probably offer betterment across
cancer screening, cancer detection, cancer diagnosis, disease
monitoring, and data management. Advent technologies in
molecular biology, pharmaceutical, and innovative surgical
procedures could further improve diagnostic and prognostic
outcomes. From a broader view, government plays a pivotal
role in establishing a standard healthcare system, research
funding, cancer control protocol, cancer diagnostic and
prognostic database, well-equipped radiative equipment,
better healthcare insurance, and public health awareness. In
this article, the authors contemplate statistics of breast



10 — Tan et al.: Breast cancer status, grading system, etiology, and challenges in Asia

cancer in Asia; the etiology of breast cancer; diagnosis of
breast cancer; grading system; therapies; and challenges in
breast cancer from the country’s income perspective, aiming
to provide a brief yet broad overview of breast cancer from a
multifaceted perspective. The narrative review acts as an
updated scientific communication to newcomers, existing
researcher, and relevant stakeholders, on the topic of
interest.
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