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Nearly all breast cancer patients survive for more than five years when the tumor is found early and in the localized stage.
Regular clinical breast examinations, mammograms, and monthly self-exams of the breasts all contribute to early
detection. However, late-stage breast cancers are common in many Asian countries. Low-income countries suffer from a
lack of resources for breast cancer screening. Close to half (45.4%) of the 2.3 million breast cancers (BC) diagnosed in
2020 were from Asia.
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| 1. Introduction
1.1. Breast Cancer Is a Significant Public Health Problem in Asia

In 2020, 2.3 million new breast cancer cases were diagnosed worldwide, overtaking lung cancer as the most common
cancer [, Breast cancer accounts for 24.5% of all female cancers L. Close to half of the breast cancer patients (45.4%)
were diagnosed in Asia (L. Hubert H. Humphrey, an American politician and pharmacist who served as the United States’
38th vice president, once commented that, “Asia is rich in people, rich in culture, and rich in resources. It is also rich in
trouble”. When it comes to the public health problem of breast cancer, he may not be wrong.

1.2. Debate on Whether Breast Cancer Is a Different Disease in Asia Due to Earlier Onset of Age

Breast cancer strikes Asian women earlier than it does Western women 28!, |n Asian countries, the peak age is between
40 and 50 years, while in Western countries, it is between 60 and 70 years [, This observation has sparked a debate
on whether breast cancer is the same disease in Asian and Western countries [,

It should be noted that confounding by calendar-period and/or birth cohort effects may be an issue in cross-sectional
analyses 1. The younger mean age at diagnosis may be due to the younger population &, Using an age-period-cohort
approach, Mousavi-Jarrrahi et al. examined the data from 29 European cancer registries and nine Asian registries for the
period between 1953 and 2002 (€. Their results showed that a strong cohort effect was the main reason for the observed
difference in age of onset of breast cancer [, Interestingly, Sung et al. used similar age-period-cohort models to analyze
cancer registry data from China, Hong Kong, South Korea, Taiwan, Singapore, and the United States, and concluded that
the extrapolated estimates of onset ages for the most recent cohorts in certain Asian countries were actually later than in
the United States 4. Indeed, the age at breast cancer presentation has risen over time in Asia, likely because of the later
generations being exposed to more risk factors, the introduction of breast cancer screening in women over 50 years, and
a longer lifespan . Ultimately, breast cancer is likely the same disease, regardless of geographical location.

| 2. Trends of Breast Cancer in Asia

The risk of developing breast cancer increases with age [&l. The age-standardized incidence rate (ASIR) of breast cancer
refers to the rate at which new breast cancers are diagnosed over a specified period, accounting for the population age
structure. The breast cancer ASIR in 2020, expressed per 100,000 females, is lowest in Asia (36.8), compared to Africa
(40.7), Latin America and the Caribbean (51.9), Europe (74.3), Oceania (87.8), and Northern America (89.4) [&.

The age-standardized mortality rate (ASMR) of breast cancer is measured as the number of deaths resulting from the
disease over a specified period, accounting for the population age structure. The ASMR in 2020, expressed per 100,000
females, for Asia (11.6) is also the lowest in the world, compared to Oceania (13.2), Latin America and the Caribbean
(13.5), Europe (14.8), Northern America (16.9), and Africa (19.4) &,



2.1. Inequities in Breast Cancer Outcomes

The mortality-to-incidence ratio (M/l), defined as the number of deaths that occurs compared to the number of breast
cancers diagnosed each year, is generally used as a high-level comparative measure to identify inequities in cancer
outcomes. Although Asia has the lowest ASMR and ASIR, the M/I in Asia (0.32) is higher than the world's average (0.28),
and the second-highest in the world by region . In contrast, M/l in Oceania (0.15), Northern America (0.19), Europe
(0.20), and Latin America and the Caribbean (0.26) are lower, despite higher ASIRs—a smaller proportion of women die
from the disease in these areas 2.

Within Asia, there is a large variation in M/I L9 (Figure 1). In the East Asia and Pacific, Europe and Central Asia, and
South Asia regions, high-income countries generally have higher breast cancer incidence and lower mortality rates
(Figure 1). Examples include Singapore, Japan, South Korea, Brunei, and Israel. The corresponding M/l in the East Asia
and Pacific region (0.26) is the lowest; it is also the only sub-region with a M/I lower than the world’s average (0.28) <. In
contrast, M/l is the highest in South Asia at 0.52 [, This indicates that the burden of the disease is twice as high in South
Asia, compared to the East Asia and Pacific sub-region. M/l in Europe and Central Asia and the Middle East and North
Africa are similar, at around 0.34 &,
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Labels, where data is available, on each bar denote number of mammography units from the public and private sectors,
per million population of females aged between 50 and 69 years old (World Health Organization).

Figure 1. Variation of breast cancer burden and availability of breast cancer screening resources (mammography units) in
Asia by region, country, and income level. Age-standardized incidence rate (ASIR) of breast cancer, age-standardized
mortality rate (ASMR) of breast cancer, income group, cumulative risk up to 74 years (%), and number of mammography
units per 1 million females aged 50 to 69 years in Asia. GLOBOCAN and income statistics from the year 2020. Information
on mammography units per million female residents retrieved from World Health Organization (2022). Missing labels
denote mammography resource information not available for the respective country. WDI: World Development Index.

2.2. Affluence and Breast Cancer Incidence

Income is directly associated with ASIR and inversely associated with ASMR 2213114115] (Fjgyre 1). Affluent women are
more likely to have delayed births, breastfeed less, and use hormone supplements, all of which are risk factors for breast
cancer 18l |n addition, they are more capable of affording mammograms, which detect many malignancies that would
otherwise remain undetected till a later stage 1€, High-income countries are more likely to offer population-based
mammography screening programs LZL8I19][20][21][22][23][24)[25][26][27][28][29](30] and have more resources in terms of

qualified physicians and mammogram units per capita (Figure 1), which contributes to higher breast cancer incidence



through increased screening. However, high-income countries such as Kuwait, Bahrain, Qatar, Oman, and Saudi Arabia
have much lower incidence rates, as compared to low- and low-middle-income countries (LMICs) such as Jordan, Syrian
Arab Republic, Lebanon, Irag, and the Gaza Strip and West Bank. This may be due to the higher fertility rates reducing
the breast cancer risk in these higher-income countries 31 Nonetheless, it should be noted that, after correcting for
social-economic status, differences in breast cancer risk and outcomes across countries are greatly reduced, indicating
that affluence is the main factor driving such differences 2211331,

| 3. Importance of Breast Cancer Screening
3.1. Delayed Diagnosis Is the Deadliest Threat to Survival

Recently, Kerlikowske and team reported that the most accurate way to define advanced cancer associated with breast
cancer death was the American Joint Committee on Cancer (AJCC) prognostic pathologic stage IIA or higher 241,
According to breast cancer statistics published by Cancer Research UK, the majority of women with Stage | breast cancer
(~98%) will live five years or longer after diagnosis; nearly nine in ten Stage Il breast cancer patients will survive five years
or more B3, The five-year survival rate drops to 70% for Stage Ill breast cancers. Tumors that have metastasized to
distant parts of the body (Stage IV) are associated with poor survival rates (25%). Early detection by means of routine
mammography screening finds smaller and less advanced breast cancers that are associated with lower treatment costs
and a higher survival rate 28], Previous studies have shown similar breast cancer prognosis between populations, after
accounting for stage B4,

Breast cancer mortality rates in LMICs are higher than in their high-income counterparts (Figure 1). Timely and accurate
diagnoses, as well as the quality of treatment and care, are critical factors that drive breast cancer survival outcomes [281.
In terms of timeliness, the stage at presentation of breast cancer varies widely throughout Asia. The median proportions of
localized (Stage | and Il) breast cancers detected in Asian countries, in order of income categories, are 33.6%, 43.0%,
50.0%, and 63.4% [32[401[41][42][43][44][45][46][47][48][49](50][51](52](53][54](55](56][57](58][59][60](6L1[62](63][64][65](66](67][68][69](70)[71][72](73][74]
[SIZ6I7778)(79)[80][81] The corresponding numbers for Stage | breast cancer are 7.2%, 10.7%, 25.6%, and 35.0% (Figure
2). Notably, more than seven in ten breast cancers diagnosed in high-income countries such as Qatar, Singapore, and
Japan are Stage Il and below. Over half of the breast cancers diagnosed in Singapore are Stage |.
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Figure 2. Box plots of early-stage breast cancers diagnosed (Stage | only) by income groups and regions in Asia. Source
of income level data: World Development Index, 2020. AFG: Afghanistan, CHN: China, IRQ: Irag, JPN: Japan, KOR:
Korea, Republic of, KWT: Kuwait, LBN: Lebanon, LKA: Sri Lanka, MYS: Malaysia, MNG: Mongolia, MMR: Myanmar,
OMN: Oman, PAK: Pakistan, PHL: Philippines, QAT: Qatar, SGP: Singapore, SYR: Syrian Arab Republic, THA: Thailand,
TUR: Turkey, VNM: Vietnam.

The high proportion of late-stage breast cancers at diagnosis may pose a bigger healthcare burden on low-income
countries, as the cost of breast cancer treatment increases with more advanced cancers B2, At the individual level, more
than 75% of patients die or face financial ruin within a year in southeast Asia (&3],



3.2. Early Detection as a Prerequisite to Life after Breast Cancer

Between the 1930s and 1970s, breast cancer mortality rates remained stable 4], Breast cancer survival improved in the
1980s in countries after the introduction of early detection programs 3. Common breast screening methods include
breast self-examination, clinical breast examination, MRI, ultrasound, and mammography. However, the gold standard for
breast screening is mammography, which is a low-dose X-ray of the breast. It is the only approach proven to effectively
reduce breast cancer deaths by early detection in a population-based screening setting [£8. A combined analysis of eight
prospective randomized clinical trials showed that screening mammography produced a mortality benefit of ~22% for
women aged 50 to 69 years old in populations invited to screening &4,

3.3. Nipping Breast Cancer in the Bud

Serial mammography screening in asymptomatic women can detect breast abnormalities early before any symptoms or
signs are present 8 Evidence from European populations shows that the number of lives saved by mammography
screening is substantial B2, When a participation rate of 70 to 75% within the target population receives mammography, a
significant reduction in breast cancer mortality at the population level can be expected after 7-10 years B2, In a more
recent study, it is estimated that absolute benefits of 8.8 and 5.7 breast cancer deaths were avoided per 1000 women
screened for 20 years, beginning at age 50, in Sweden and England respectively 29, At the 2018 Kyoto Breast Cancer
Consensus Conference, a poll showed that ~87% of the participants agreed that screening was an effective way to reduce
breast cancer mortality, and 78% were supportive of establishing systematic mammography screening programs in all
developed countries [21],

Mammography screening is often an opportunistic event in Asia, while several European countries have reported
mammography participation rates of over 75% 22, Only 13 of the 47 Asian countries have organized population-based

mammography screening programs (Figure 3) [LZL8I19120](21]122]123](24](25]126[271(28](29]130], Among these countries, only
Israel comes close to achieving the ideal mammography attendance rate of 70% [29. Despite the presence of highly
subsidized, nationwide mammography screening programs established in the early 2000s in high-income Asian countries
such as Korea, Japan, Taiwan, and Singapore, the uptake of screening mammography remains low. The participation rate
in Korea was the highest among the countries, with organized mammography screening at 59.7% in 2015 93!, |n 20186,
only 44.9% of the target women in Japan had undergone mammography screening within the past 2 years 28, |n Taiwan,
the biennial participation rate was slightly below 40% in 2014 24, |n a similar time period (2015—-2016), less than 40% of
the target population in Singapore attended timely mammography screening 231,
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Figure 3. Recommendations of national breast cancer screening programs in Asia. NHSP: National Health Screening
Program, NMSP: National Mammography Screening Program, JBCP: Jordan Breast Cancer Program, KNCSP: Korean
National Cancer Screening Program, KNMSP: Kuwait National Mammography Screening Program, BCED: Breast Cancer
Early Detection, BSS: BreastScreen Singapore, BMSP: Bahcesehir Mammography Screening Project.



3.4. Mammography Screening Guidelines in Asia

Beginning in the 1990s, 13 countries in Asia have progressively implemented population-based mammography screening,
starting as early as the 1990s in Israel and only in 2019 in Brunei (Figure 3). Overall, the recommendations for
mammography screening are relatively similar among the 13 countries. The most common screening recommendation is
biennial screening beginning from 40 years of age. Seven of the 13 countries, namely, Kazakhstan, Turkey, Bahrain,
Saudi Arabia, United Arab Emirates, Japan, and South Korea (Republic of Korea), recommend this as part of their

national screening program [LZMLSIL9N241[25][26]128]129] ' singapore and Israel have similar guidelines, but the first 10 years of
screening are selectively offered annually to women, only upon request or referral BB, Kywait and Jordan provide their
women with the highest frequency of screening, with annual screening from the age of 40 years 2422 The screening
interval is the longest for Brunei and Qatar, with screening recommended only every 3 years, from the age of 40 and 45
respectively 2327 Despite Brunei having the longest screening interval, it does recommend annual screening for women
with high genetic risk (i.e., BRCA1/2 mutation carriers) starting from the age of 25 [,

3.5 Tailoring Screening for Asian Populations

The current standard of care for breast cancer screening provides a uniform strategy for women in the target population
based only on their age, while the best recommendations for specific subgroups of high-risk women may vary [281171198](99]
Around half of the Asian women are diagnosed with breast cancer before they reach the typical mammography screening
age of 50, implying that age limits may need to be adjusted 199 While the evidence for mammography as a screening
tool for women aged 50 and above is based on high-quality meta-analyses and systematic reviews of randomized
controlled trials, the evidence for younger women is not as convincing 22, Mammography is associated with poor
diagnostic performance in younger women B8, Furthermore, Asian women tend to have small breasts with high
mammographic density, which might make early and small breast tumors difficult to detect 1921, The lower incidence of
breast cancer among Asian women compared to women of European ancestry also implies that the positive predictive
value of screening mammography will be lower (193],

It has been proposed that to improve the risk-benefit ratio of mammography screening, the age-based strategy should be
replaced with a stratified approach (risk-based) 2041051 A stratified approach would be to invite women to screen based
on their individual risk of developing breast cancer and to give tailored recommendations [£04][105]

Several efforts worldwide are underway to refine and tailor breast cancer screening based on individual risk 198IL07] A
press release by the Government of the Hong Kong Special Administrative Region announced a stratified breast cancer
screening pilot program in late 2021 %81 Women aged 44 to 69 who have certain combinations of individual risk factors
that place them at elevated risk of breast cancer are recommended to attend mammography screening every two years,
according to the latest Cancer Expert Working Group on Cancer Prevention and Screening recommendations 199, The
breast cancer risk assessment tools developed by the University of Hong Kong can be found at the Cancer Online
Resource Hub: www.cancer.gov.hk/en/bctool (accessed on 1 July 2022) 110][111]

In Taiwan, general population screening was deemed not cost-effective and unnecessary, due to the low incidence rate of
breast cancer 1121131 Hence, a stratified approach was taken in the Keelung Community-based Integrated Screening
(KCIS) to prioritize women who may benefit from mammography screening 212, Risk factors used in the stratification
included family history of breast cancer or risk scores computed from self-reported menstrual and reproductive

characteristics 112, Women identified to be in the high-risk group were recommended to attend a biennial mammography

screening (1221, Women not identified to be at high risk were recommended to undergo annual physical examinations 112,
In the same study, comprising 1,429,890 asymptomatic women enrolled in three screening programs (clinical breast
examination, universal mammography screening, and risk-based mammography screening), universal biennial
mammography, compared to clinical breast examination, was associated with a 41% mortality reduction and a 30%
reduction of breast cancers that are Stage Il and above 22, |n contrast, risk-based mammography screening was not

associated with a statistically significant mortality reduction.

BREAst screening Tailored for HEr (BREATHE) is a pilot stratified mammography screening study in Singapore 214l The

program integrates both non-genetic and genetic breast cancer risk prediction tools to personalize screening
recommendations. Predictions are based on the following: (1) Gail model (non-genetic), (2) mammographic density and
recall, (3) BOADICEA predictions (breast cancer predisposition genes), and (4) breast cancer polygenic risk score (PRS)
[114] The BREATHE's risk classification decision tree is adapted from the established WISDOM Personalized Breast
Cancer Screening Trial 2281, WISDOM uses a five-year absolute risk threshold of 6% (risk of an average BRCA carrier) for
stratification based on genetic risk factors X%l However, confirmatory clinical genetic testing was not performed in



BREATHE. Based only on predicted genetic risks, BREATHE is testing lower five-year absolute risk thresholds for disease
stratification (~3%).

| 4. Conclusion

Breast cancer is a growing public health problem in most parts of Asia. Despite the establishment of screening guidelines
globally, Asia has been slow to adopt breast cancer screening. High-income countries are not benefiting fully from national
breast screening programs due to an underutilization of the preventive healthcare services available. On the other hand,
LMICs are unable to adopt screening programs implemented in high-income countries, due to resource constraints. The
full potential of mammography screening cannot be achieved, as there is still room for improvements in the procedure
(e.g., reducing overdiagnosis and increasing screening sensitivity for dense breasts). These gaps may be filled by
incorporating stratified screening, with the use of both genetic and non-genetic risk factors. However, while studies are
underway to evaluate the use of these risk factors to refine individual breast cancer risk in healthy populations, questions
regarding appropriate risk thresholds to define above-average risk, type of personalized screening recommendations
offered, and implementation challenges, among others, remain to be answered before the verdict is out on the utility of
risk-based screening. Ultimately, it is important to note that mammography screening is an imperfect test that is
associated with limitations and biases, and these may undermine real survival benefits. It is important to weigh the
hazards of screening against the risks of not screening.
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