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AUTHOR'S SUMMARY

In recent years, there has been growing interest in the subspecialty of cardio-oncology
worldwide. With the growth in cardiovascular and cancer burden in Asia, there is a greater
need for cardio-oncology awareness among physicians managing this unique group of
patients and need to develop country-specific cardio-oncology initiatives. In this state-of-
the-art review, we sought to describe the epidemiology of cancer and cardiovascular disease
burden in Asia, a region with rich cultural and socio-economic diversity. From describing the
uniqueness and challenges in establishing cardio-oncology in Asia, and ways to overcome any
barriers, this article aims to advance the field of cardio-oncology in this part of the world.

ABSTRACT

Cardio-oncology is an emerging multi-disciplinary field, which aims to reduce morbidity
and mortality of cancer patients by preventing and managing cancer treatment-related
cardiovascular toxicities. With the exponential growth in cancer and cardiovascular diseases
in Asia, there is an emerging need for cardio-oncology awareness among physicians and
country-specific cardio-oncology initiatives. In this state-of-the-art review, we sought to
describe the burden of cancer and cardiovascular disease in Asia, a region with rich cultural
and socio-economic diversity. From describing the uniqueness and challenges (such as
socio-economic disparity, ethnical and racial diversity, and limited training opportunities) in
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establishing cardio-oncology in Asia, and outlining ways to overcome any barriers, this article
aims to help advance the field of cardio-oncology in Asia.

Keywords: Cardio-oncology; Onco-cardiology; Cardiotoxicity; Asia; Cancer

THE EMERGENCE OF CARDIO-ONCOLOGY

The precise timing of the birth of cardio-oncology is unknown, though it could have started
in the 1970s with patients being admitted to the intensive care units of Memorial Sloan-
Kettering Cancer Center (MSKCC) in New York for the management of cardiac failure after
anthracycline therapy. Of note, doxorubicin, the most notorious cardiotoxic anthracycline,
was developed as a collaborative effort by researchers at MSKCC, Farmitalia and the Instituto
Nazionale di Tumori in Milano, Italy (the latter two had previously developed daunorubicin).?
Although cardiotoxicity became a dose-limiting side effect of anthracyclines and more
cancer treatment-related cardiovascular toxicities (CTR-CVT) were observed with other
chemotherapeutics (such as 5-fluorouracil [5-FU] and paclitaxel), a need for subspeciality
care did not seem to arise. This changed paradoxically with the arrival of targeted therapies,
which were expected to have less toxicities. Explicitly, it was the recognition that a significant
percentage of breast cancer patients would develop heart failure, mild to life-threatening in
severity, when the human epidermal growth factor receptor 2 (HER-2) directed monoclonal
antibody trastuzumab was prescribed in combination with anthracyclines. This unexpected
observation changed the landscape of cancer therapeutics forever, prompting engagement
across various disciplines and leading to research on the previously unrecognized role of

the HER-2 receptor in cardiomyocyte signaling. With the introduction of newer cancer
therapeutics, a broadening spectrum of CTR-CVT emerged. The need for expertise in
preventing and managing CTR-CVT ultimately led to the birth of cardio-oncology in the first
decade of the 21st century.

The goals of cardio-oncology are to minimize cancer therapy disruptions and to reduce
morbidity and mortality of cancer patients by preventing and managing CTR-CVT.? To
accomplish this goal, cardio-oncology has evolved into a multidisciplinary field with
cardiologists collaborating closely with oncologists, hematologists, primary care physicians and
allied healthcare professionals to cover the entire spectrum of prevention, early detection, and
treatment of CTR-CVT in patients who may or may not have pre-existing cardiovascular disease
(CVD) or are otherwise at risk of developing cardiovascular (CV) events during cancer therapy.

Over the past decade, cardio-oncology service lines have shown tremendous growth starting
in the USA and Europe, and rapidly spreading across the globe including Asia. A testimony
of these efforts is the exponential increase in cardio-oncology publications correlating

with greater cardio-oncology awareness and research. Japan followed by China contributed
the greatest number of cardio-oncology publications in Asia, ranking sixth and tenth,
respectively, worldwide in a bibliometric analysis covering years 2010-2022.> Globally, USA,
Italy and England contributed the greatest number of cardio-oncology publications.” In a
concerted global effort to further advance the field of cardio-oncology, there is also robust
cross-country collaboration.”

https://doi.org/10.4070/kcj.2022.0255 70


https://orcid.org/0000-0001-5689-2704
https://orcid.org/0000-0001-5689-2704
https://orcid.org/0000-0001-9132-5828
https://orcid.org/0000-0001-9132-5828
https://orcid.org/0000-0002-3020-4851
https://orcid.org/0000-0002-3020-4851
https://orcid.org/0000-0001-7265-0748
https://orcid.org/0000-0001-7265-0748
https://orcid.org/0000-0003-3783-8192
https://orcid.org/0000-0003-3783-8192
https://orcid.org/0000-0002-3598-6442
https://orcid.org/0000-0002-3598-6442
https://orcid.org/0000-0003-1381-0320
https://orcid.org/0000-0003-1381-0320
https://orcid.org/0000-0002-0965-3855
https://orcid.org/0000-0002-0965-3855
https://orcid.org/0000-0003-0998-503X
https://orcid.org/0000-0003-0998-503X
https://orcid.org/0000-0002-2293-7764
https://orcid.org/0000-0002-2293-7764
https://orcid.org/0000-0001-6675-4559
https://orcid.org/0000-0001-6675-4559

ke

Advancing Cardio-Oncology in Asia Korean Circulation Journal

ADVANCING THE FIELD OF CARDIO-ONCOLOGY IN ASIA

In Asia, socio-economic and healthcare developments over the past decades have led to an
epidemiological shift in morbidity demographics from communicable diseases to chronic
non-infectious diseases (Figure 1).% In fact, CVD and cancer are now leading contributors to
disease burden worldwide (Figure 2).%

The burden of cardiovascular disease and cancer in Asia and North America/Europe
CVD accounts for approximately 35% and 21% of total deaths in Asia and the USA,
respectively.”” The higher CV mortality in most parts of Asia compared to North America and
Europe underscores the high burden of CVD and potential opportunities for intervention.
Although Asia has a lower overall cancer incidence rate (152.2 per 100,000) compared to
North America (315.6 per 100,000), and Europe (255.4 per 100,000),® the burden of cancer
in Asia accounts for over 30% of all cases worldwide®'V and is projected to grow exponentially
with earlier detection and improved access to newer cancer drugs.'”'? Differences in
exposure to risk factors, barriers to high-quality cancer prevention and early cancer detection
strategies could account for this variation in cancer incidence rates.”

The top 5 causes of cancer among men in Asia are lung cancer (35.2 per 100,000), followed
by stomach cancer (22.8 per 100,000), liver cancer (20.0 per 100,000), colorectal cancer
(16.5 per 100,000) and esophageal cancer (11.4 per 100,000).® For women in Asia, breast
cancer is most common (29.1 per 100,000), followed by lung cancer (12.7 per 100,000),
cervical cancer (12.7 per 100,000), colorectal cancer (11.1 per 100,000) and stomach cancer
(9.3 per 100,000).9

In comparison, among men in North America, prostate cancer (112.7 per 100,000), lung
cancer (58.9 per 100,000), colorectal cancer (43.4 per 100,000), urinary bladder cancer

Number of deaths

Communicable,
maternal,
neonatal, and
nutritional
disease

12 million

10 million

8 million

Non-communicable
diseases (NCDs)

6 million

4 million

2 million

Injuries

1990 1995 2000 2005 2010 2015 2019

Year
Figure 1. Deaths by cause, South-East Asia region (WHO), 1990-2019, showing a shift in mortality from communicable, maternal, neonatal and nutritional

disease to non-communicable diseases in South-East Asia.?
NCD = non-communicable disease; WHO = World Health Organization.
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Malaria & neglected tropical diseases I 62.9 million

Respiratory infections and TB

Disease category/injury

Cardiovascular diseases IS 393.11 million

Cancers I 251 .39 miillion

Neonatal disorders I 185.89 million
Other NCDs ns 153.7 million

I 153.05 million
Musculoskeletal disorders I 150.08 million

Mental disorders I 125.31 million

Diabetes and kidney diseases I 112.73 million

Unintentional injuries IS 103.59 million
Respiratory diseases I 103.53 million
Neurological disorders I 07.72 million
Enteric infections IS 96.84 million
Digestive diseases NEG__—__—_——— 38.99 million
Transport injuries I 77.64 million

HIV/AIDS and STis I 56.2 million
Other infectious diseases I 51.41 million
Nutritional deficiencies I 49.78 million
Skin diseases I 42 88 million
Substance use disorders B 35.13 million
Self-harm BN 34,12 million
Interpersonal violence HEEEE 26.97 million i
Maternal disorders B8 12.68 million !
Conflict and terrorism B 6.26 million !
Natural disasters 1960,873.32

0 50 million
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Disability-Adjusted Years
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Figure 2. Burden of disease by cause, world, 2019. Total disease burden, measured in DALYs by sub-category of disease or injury. DALYs measure the total
burden of disease—both from years of life lost due to premature death and years lived with a disability. One DALY equals one lost year of healthy life.?

DALY = disability-adjusted life year; HIV/AIDS = human immunodeficiency virus/acquired immunodeficiency syndrome; NCD = non-communicable disease; STI =
sexually transmitted infection; TB = tuberculosis.

(32.4 per 100,000) and skin melanoma (27.6 per 100,000) are the leading causes of cancers.
Amongst females in North America, breast cancer (128.3 per 100,000), lung cancer (46.8 per
100,000), colorectal cancer (32.8 per 100,000), uterine cancer (27.8 per 100,000) and skin
melanoma (25.5 per 100,000) are the most common cancers.'" Table 17''® summarizes the

Table 1. Epidemiology of leading cancers, cancer survivors and causes of death in North America and Asia®'¢"®

Estimated incidence of all

Crude incidence of all

Cancer survivors

Leading causes of death

Country Top cancers (by ranking) cancer types per year (t;)e;r;cle(;é’yggg) ?;g:?:?se\:,ggl(;opgg (by ranking)™®
USA 1) Breast 1,918,030 445.5 1,195.7 1) Ischemic heart disease

2) Prostate 2) Lung cancer

3) Lung 3) COPD

4) Colorectal 4) Stroke

5) Melanoma of the Skin 5) Alzheimer’s disease
China 1) Lung 4,568,754 table 315.6 377.6 1) Stroke

2) Colorectal 2) Ischemic heart disease

3) Gastric 3) COPD

4) Breast 4) Lung cancer

5) Liver 5) Stomach cancer
India 1) Breast 1,324,413 96.0 173.5 1) Ischemic heart disease

2) Lip (oral cavity) 2) COPD

3) Cervix 3) Stroke

4) Lung 4) Diarrhea disease

5) Colorectal 5) Neonatal disorders
Indonesia 1) Breast 396,914 145.1 298 1) Stroke

2) Cervix 2) Ischemic heart disease

3) Lung 3) Diabetes

4) Colorectal 4) Cirrhosis

5) Liver 5) Tuberculosis

https://e-kcj.org
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Table 1. (Continued) Epidemiology of leading cancers, cancer survivors and causes of death in North America and Asia®'®®)

Crude incidence of all Cancer survivors

Estimated incidence of all Leading causes of death

Country Top cancers (by ranking) cancer types per year (;aér:clegé,yggg) ?;g;s(ese\:nltgl&goag; (by ranking)*®
Japan 1) Colorectal 1,028,658 813.3 662.4 1) Alzheimer’s disease
92) Lung 92) Stroke
3) Stomach 3) Ischemic heart disease
4) Prostate 4) Lower respiratory infection
5) Breast 5) Lung cancer
Malaysia 1) Breast 48,160 148.8 337.2 1) Ischemic heart disease
2) Colorectal 2) Lower respiratory infection
3) Lung 3) Stroke
4) Nasopharynx 4) Road injuries
5) Liver 5) COPD
Philippines 1) Breast 153,751 140.0 196 1) Ischemic heart disease
2) Lung 2) Stroke
3) Colorectal 3) Lower respiratory infection
4) Liver 4) Chronic kidney disease
5) Prostate 5) Tuberculosis
Republic of Korea 1) Colorectal 230,317 449.2 880.7 1) Stroke
2) Stomach 2) Ischemic heart disease
3) Lung 3) Lung cancer
4) Breast 4) Alzheimer’s disease
5) Thyroid 5) Lower respiratory infection
Singapore 1) Breast 23,260 397.6 703 1) Ischemic heart disease
2) Colorectal 2) Lower respiratory infection
3) Lung 3) Stroke
4) Prostate 4) Lung cancer
5) Liver 5) Alzheimer’s disease
Taiwan 1) Lung 95,250 415 220 1) Ischemic heart disease
2) Liver 2) Stroke
3) Colorectal 3) Lower respiratory infection
4) Breast 4) Lung cancer
5) Prostate 5) Diabetes mellitus
Thailand 1) Liver 190,636 273.1 318.6 1) Ischemic heart disease
2) Lung 2) Stroke
3) Breast 3) Lower respiratory infection
4) Colorectal 4) Chronic kidney disease
5) Cervical 5) Liver cancer
Vietnam 1) Liver 181,333 186.3 279 1) Stroke
2) Lung 2) Ischemic heart disease
3) Breast 3) Diabetes
4) Stomach 4) COPD

5) Colorectal

5) Lung cancer

COPD = chronic obstructive pulmonary disease.

https://e-kcj.org

epidemiology of leading cancers, cancer survivors and mortality in North America and Asia.
Figure 3" shows a world map illustrating the most common cancers by country.

Various factors could explain the differences in cancer incidences. For instance, the higher
incidence rates of breast cancer in North America could be due to a higher prevalence

of lifestyle factors (such as alcohol intake, physical inactivity, overweight), a higher
prevalence of reproductive and hormonal risk factors (such as early age at menarche,

later age at menopause, advanced age of first birth, fewer childbirths, less breastfeeding,
menopausal hormonal therapy, oral contraceptives) as well as increased detection through
mammographic screening programs.' The fact that lung cancer is the leading cause of
morbidity and mortality among men in Asia could be related to higher tobacco use."”

In North America, curtailing the tobacco epidemic with smoking cessation programs

https://doi.org/10.4070/kcj.2022.0255 73
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Figure 3. Top cancer per country, estimated age-standardized incidence rates in 2020, both sexes, all ages, excluding NMSC.")
NMSC = non-melanoma skin cancer.
Data source: GLOBOCAN 2020; Map production: International Agency for Research on Cancer, World Health Organization.

and educational campaigns contributed to a decline in lung cancer rates. Following this
development, prostate cancer is now the leading malignancy among men in North America®
due to lifestyle, environmental factors, and early detection through screening programs.
Interestingly, the consumption of soy food which is popular in Asian culture has been
associated with a 25% to 30% reduction in the risk of prostate cancer.?®

Despite having a lower cancer incidence in Asia compared to other regions, total cancer
mortality is higher in Asia because of higher case fatality rates and different distribution of
cancer types.”” Importantly, in both Asia and North America, CVD remains a significant cause
of mortality and morbidity in cancer patients. For instance, cancer survivors living at least five
years after diagnosis have a 1.3- to 3.6-fold increased risk of CVD mortality and a 1.7- to 18.5-fold
increased incidence of CV risk factors such as dyslipidemia, hypertension and diabetes mellitus,
compared with age-matched counterparts without a history of cancer.?Y* A study from Alberta,
Canada demonstrated an 1.3-fold increased risk of CV mortality, 1.6-fold increased risk of

heart failure, and 3.4-fold increased risk of pulmonary embolism after a diagnosis of cancer.”>
Similarly, in a nationwide population-based cohort study of cancer patients in South Korea,

11% percent of cancer patients had pre-existing CVD at the time of cancer diagnosis, and about
16% of cancer patients were newly-diagnosed CVD, mostly within five years after the cancer
diagnosis.?¥ Both pre-existing and new-onset CVD negatively impacted survival, with poorest
survival outcomes seen in patients with both pre-existing and new-onset CVD (Figure 4).2¥

The elevated risk of CRT-CVT in cancer patients could be attributable to direct (e.g.,
chemotherapy, radiation, targeted therapy) and indirect (e.g., deconditioning) effects

of cancer treatments against a background of physiological aging.?) Among older breast
cancer survivors in the USA, a higher CV than breast cancer mortality was observed 10 to
15 years following cancer diagnosis.? The real time risk estimation of CV morbidity and
mortality is complex, and clinical decision-making is based on various cancer, patient and

https://e-kcj.org https://doi.org/10.4070/kcj.2022.0255 74
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Figure 4. Survival outcomes from time of cancer diagnosis stratified by pre-existing and/or newly-diagnosed cardiovascular disease in

South Korea.?®

https://e-kcj.org

CV status-related factors.?® Given that CV mortality surpasses mortality from primary
cancer in older cancer survivors,* there is an urgent unmet need to manage both CVD and
cancer. Even more so in Asia, cardio-oncology will become increasingly important due to
shifts in demographics and disease profiles, improvement in cancer survivorship, and more
widespread use of novel chemotherapeutic agents such as immune-checkpoint inhibitors,
and chimeric antigen receptor T-cell (CAR T-cell) therapies. Indeed, the cancer burden in
Asia is projected to grow exponentially, and a global census in 2018 already revealed that of
the 43.8 million living with cancer worldwide, nearly 40% (17.3 million) reside in Asia.!® Due
to aging and population growth, we can expect 29 million new cancer diagnoses per year by
2040; of which half will occur in Asia. This is not surprising as China is the top contributor
of new cancer cases worldwide. Future cancer patients will be older and more likely to have
pre-existing CVD.? In cancer patients with pre-existing CVD, the ability to receive the most
efficacious therapy with least CTR-CVT is desired. For cancer patients who develop new
onset CTR-CVT, early recognition, and timely intervention is key to reducing unnecessary
interruptions to their treatment. In cancer survivors, regular CV surveillance is geared
towards achieving normal life expectancy.

To cater to the growing demand for integrated cardio-oncology services, cardio-oncology
centers have been established in various parts of Asia such as China, India, Japan, Singapore,
South Korea, Taiwan, Thailand, and the Philippines. While the exact number of cardio-
oncology centers in Asia is unclear, there are more than 31 cardio-oncology clinical units in
China alone.") Most of the cardio-oncology centers in Asia are situated within the cardiology
units of university hospitals or academic medical centers. Considering that Asia accounts
for nearly 60% of the world’s population,? the number of cardio-oncology units remains
relatively small, with ample room for growth.

https://doi.org/10.4070/kcj.2022.0255 75
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CHALLENGES IN ESTABLISHING CARDIO-ONCOLOGY
SERVICES IN ASIA

Disparities in socio-economic status, healthcare reimbursement systems,
and access to chemotherapeutics agents and healthcare

Asia is a region with enormous socio-economic, ethnic, cultural and political diversity,
resulting in disparate health statuses and healthcare systems, which are at varying stages
of evolution.?® Based on the World Bank classification, countries in Asia can be classified
as high income (Japan, Republic of Korea, Singapore, Taiwan), upper middle income
(China, Malaysia) and lower middle income (India, Indonesia, Thailand, the Philippines
and Vietnam).? Over the last decade, the low-middle income countries have experienced a
higher rate of increase in cancer cases compared to high income countries.® By 2040, more
than two-thirds of the world’s cancer patients will reside in low income and middle income
countries,” stressing the already overburdened healthcare infrastructure.

Limitations in economic resources and health care coverage adversely impact the availability
and extent of medical care, and expectedly overall outcomes.>*3? In Asia, a lower cancer
mortality-to-incidence ratio is seen in high income countries.? For example, the age-
standardized 5-year overall survival rates of breast cancer in high income countries such as
South Korea, Singapore, and Hong Kong are greater than 80% compared with 60-70% in
lower middle income countries such as Thailand and India.*¥ Without robust healthcare
insurance, approximately 75% and 25% of cancer patients in India and Thailand, respectively,
have to sell assets or borrow funds to pay for cancer treatment.>® These patients are at

risk of so-called “financial suicide”; a topic that has gained attention globally and even in
high income countries such as the USA.>® A prospective longitudinal study conducted in
Southeast Asia showed that 48% of patients experienced a “financial catastrophe,” defined
as out-of-pocket healthcare expenditure exceeding 30% of annual household income,
within 12 months of cancer diagnosis.”’ While most essential cancer drugs were available

in high income and upper middle income countries for free or at subsidized rates, only 32%
of essential drugs were available in lower middle income countries at full out-of-pocket
cost.® In low income countries, the restricted availability of essential cancer drugs could

be due to a lack of commercial interest or budgetary restraint.*® Accordingly, economically
less-privileged patients sometimes receive suboptimal or no cancer therapy at all, let alone
treatment of CTR-CVT or treatment of baseline co-morbidities such as CVD. Unsurprisingly,
the per capita rates of cancer treatment in high-income countries are 5 to 10 times higher
than that in low-income countries.*"

Of note, even among the high-income countries in Asia, there are diversities in the cost and
availability of cancer drugs. Figure 5 summarizes the availability of World Health Organization
(WHO) essential cancer drugs in Asia.®*% Access to novel targeted cancer drugs may be further
limited by cost or lack of molecular companion diagnostic tests.® For example, in Asian
patients with advanced non-small cell lung patients carrying pathogenic epidermal growth
factor receptor (EGFR) mutations, the lack of molecular companion diagnostic tests could
hinder the appropriate use of EGFR-targeted therapy, leading to poorer prognosis with a loss of
progression-free survival of between 1.7 and 8.5 months.® This scenario is further aggravated
by the delay in regulatory approval of new cancer drugs in Asia, which often lags behind that

in North America and Europe.® Furthermore, state-of-the-art proton beam therapy which
promises less bystander toxicity on the heart than traditional radiotherapy is only available in
some parts of Asia such as China, Japan, South Korea, Taiwan, and Singapore.>”

https://doi.org/10.4070/kcj.2022.0255 76



Advancing Cardio-Oncology in Asia

C

Korean Circulation Journal

A

COST AND AVAILABILITY

l_evel Economic
Development

High

Upper
middle
Income

Lower
middle
income

Low
Income

Korea, South
Singapore
China

Iran
Kazakhstan
Malaysia
Thailand
Bangladesh
India
Indonesia
Myanmar
Pakistan
Philippines
Vietnam
Afghanistan
Cambodia
Nepal

MTX (IV) JMTX (tab)] Oxalipl. | Paclit. Trastuz. | Imatinib

I Free [ <25% cost [ 25-50% cost [ Discount >50% and <100% [ Full cost I Not available [N Missing data

B

COST AND AVAILABILITY

Leve! Economic
Development

Lapat.
(MBC)

Country

Trastuz.

Afatnin
(Lung)

Abirat.
(Prost)

Enzalut.
(Prost)

Vermuraf.
(Melan.)

Panitum
(CRC)

Cetux
(CRC)

Crizot
(Lung)

Sunit Pazop Axitin Soraf Everol Temsir
(RCC) (RCC) (RCC) (RCC) (RCC) (RCC)

Ipilim

Eriot (Lung (Melan)

High

Upper
middle
Income

Lower
middle
income

[Esmo-MCBS
Japan
Korea, South
Singapore
China

Iran
Kazakhstan
Malaysia
Thailand
Bangladesh
India
Indonesia
Myanmar
Pakistan
Philippines.
Vietnam
Afghanistan

AJ5 4 4

Low Income cambodia

Nepal

4 4 4 4 4 4 4 4 4 4 3 3 4 A4 4 4 4

I Free [ <25% cost [ 25-50% cost 1 Discount >50% and <100% [ Full cost I Not available [ Missing data

Figure 5. (A) Data on from 2015 ESMO International Consortium Study on the availability, out-of-pocket costs and accessibility of antineoplastic medicines in
countries outside of Europe: Asian data for medications on the WHO Model List of Essential Medicines: formulary availability and out-of-pocket costs. (B) Data
from the 2015 ESMO International Consortium Study on the availability, out-of-pocket costs and accessibility of antineoplastic medicines in countries outside
of Europe: Asian data of recently approved medications not on the WHO Model List of Essential Medicines, with an ESMO-MCBS score greater than 2: formulary
availability and out-of-pocket costs.®
Abirat = abiraterone; Aftatin = atafinib; Anast = anastrozole; Axitin = axitinib; Bleo = bleomycin; Capecit = capecitabine; CarboP = carboplatin; Cetux =
cetuximab; CisP = cisplatin; Crizot = crizotinib; CRC = colorectal cancer; Cyclo = cyclophosphamide; DTIC = dacarbazine; Docet = docetaxel; Enzalut =
enzalutamide; Epir = eprirubicin; Erlot = erlotinib; ESMO = European Society for Medical Oncology; Etop = etoposide; Everol = everolimus; Gefit = gefitinib; Ifos
= ifosfamide; Ipilim = ipilimumab; Irino = irinotecan; Lapat = lapatinib; MBC = metastatic breast cancer; MCBS = Magnitude of Clinical Benefit Scale; Melan =
melanoma; MTX = methotrexate; Oxalipl = oxaliplatin; Paclit = paclitaxel; Panitum = panitumumab; Pazop = pazopanib; Pertuz = pertuzumab; Prost = prostate;
RCC = renal cell cancer; Soraf = sorafenib; Suni = sunitinib; Tam = tamoxifen; Temsir = temsirolimus; Trastuz = trastuzumab; VBL = vinblastine; VCR = vincristine;
Vemuraf = vemurafenib; WHO = World Health Organization.

https://e-

kcj.org

Ethnic and racial diversity in Asia

There is a diverse mix of races and ethnicities in Asia, with important dietary, cultural and
lifestyle differences, as well as differences in disease burden and outcomes. South Asians, for
instance, have a 3- to 5-fold increased risk of CV deaths compared with other ethnic groups.*”
As another example, due to gene polymorphisms of the renin-angiotensin system, Asian
patients with hypertension are more predisposed to CVD than white patients.*V

To add to this complexity, Asians also have different genetic susceptibilities to cancer.
Compared to white women, Korean, Filipina, Vietnamese, and Chinese women have a
significantly higher risk of being diagnosed with HER-2-positive breast cancer; which carries
a poorer prognosis and higher treatment costs.*? In the non-small cell lung cancer cohort,
Asian patients have a higher prevalence of EGFR mutation and a lower prevalence of KRAS
mutation; hence more patients respond to EGFR tyrosine kinase inhibitors, resulting in more
favorable outcomes compared with Caucasian patients.® The efficacy of cancer treatment
and related drug toxicities may also differ across different ethnicities. For instance, Asians are
inherently more prone to develop coronary vasospasm,* but how this impacts the frequency
and severity of coronary vasospasm associated with 5-FU therapy is not well described.*
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CV drug responses also demonstrate ethnic differences. For instance, Asian patients on
warfarin for thromboembolic protection require a lower international normalized ratio
(INR) target due to increased risk of bleeding. Even at lower INR values, they experience
more bleeding events compared with white Caucasian patients. This could be due to genetic
polymorphisms of the functional VKORC1 allele, which is more commonly found in Asians
than in white Caucasians (90-95% compared to 45%).*? Another example is the high
prevalence of CYP2C19 polymorphisms in Asians, which impacts clinical management as
CYP2C19 poor metabolizers may not achieve adequate platelet inhibition with the CYP219-
dependent prodrugs such as clopidogrel.*) The use of anthracyclines in African American
cancer patients was independently associated with a 1.7-fold greater relative risk of CTR-CVT;
this has been thought to be influenced by genetic polymorphism in the CBRI and CRB3 genes,
which converts doxorubicin into doxorubicinol, a potentially cardiotoxic metabolite.*¥ Lastly,
differences in response to beta-blockers and angiotensin converting enzyme-inhibitors have
also been observed in various ethnicities.”

Cardioprotective strategies are generally not well-defined in Asian patients because

most of the cardio-oncology trials were conducted in North America/Europe with only a
small number of Asian subjects. It is for this fact and the lack of evidence in the Japanese
population that dexrazoxane was not approved for the prevention of anthracycline toxicity

in Japan.'? Interestingly, the use of traditional Chinese medicine has been shown to reduce
anthracycline-related CTR-CVT.® For the reasons outlined above, dedicated studies are
needed to define the scope and management of CV toxicities with cancer treatment in various
Asian populations.

Lack of awareness in cancer treatment-related cardiovascular toxicities
among physicians and limited cardio-oncology training opportunities in Asia
Many cardiologists have acknowledged that they are uncomfortable managing CTR-

CVT in cancer patients.* Similarly, not all hematologists and oncologists know the full
spectrum of CTR-CVT. Significant knowledge gaps regarding the identification, prevention,
and treatment of CTR-CVT exist among cardiologists, hematologists, and oncologists.
Direct comparisons of countries have not been conducted regarding the awareness of
chemotherapeutic agents and the potential for or interplay with CV outcomes; thus, no
comparative statement can be made.

More objective data are available regarding cardio-oncology training. While the topic of
cardio-oncology is being increasingly introduced into the general cardiology and oncology/
hematology fellowship curricula and dedicated cardio-oncology fellowship programs are
emerging in Western countries, this is much less the case in Asia.*”) A virtual cardio-oncology
training program tapping on mentors, structured educational series, case logbooks, and
online assessment can be explored for interested physicians who cannot pursue overseas
fellowship training. Conceivably, there are ample opportunities for education in cardio-
oncology across the globe but especially in Asia.

Patients’ awareness and perception of cancer care

The lack of physicians’ awareness of potential CTR-CVT has downstream effects on patients.
Only 40% of cancer patients recall having been counselled on CTR-CVT, and of those who
were counselled, 30-40% still had questions.*” Only 25% of cancer patients were offered
screening for CV toxicities during treatment.** Patients may not fully understand that CTR-
CVT can occur during or years after completion of cancer treatment. Given that the concept
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of cancer survivorships is relatively new in Asia, there would be opportunities to improve CV
surveillance of cancer survivors.

Upon being diagnosed with cancer, patients are often overwhelmed emotionally and
financially. Non-cancer health problems such as pre-existing or new onset CVD are frequently
neglected under these circumstances. In addition, due to cultural beliefs and/or lack of
accessible healthcare, some cancer patients in Asia may choose alternative medicines such as
ayurvedic medicine or traditional herbal remedies over evidence-based treatment.

OVERCOMING BARRIERS TO CARDIO-ONCOLOGY IN ASIA

Cardio-oncology practice models that can be customized according to socio-
economic circumstances

A cardio-oncology program should demonstrate benefit from both, a clinical and a fiscal
perspective by monitoring patient and physician satisfaction, outpatient clinic visit and CV
testing volumes, as well as outcomes.*® For example, establishing cardio-oncology clinics

in Taiwan led to a reduction in adverse CV events and improvement in outcomes.*” In this
real-world prospective study of a cardio-oncology program in Taiwan, none of the patients in
the cardio-oncology program developed heart failure symptoms during follow-up, compared
to the 1% incidence of new-onset heart failure before program initiation.” Other reductions
included new-onset hypertension from 1.7% to 0.6%, ischemic stroke from 0.9% to 0%

and most importantly a reduction in mortality from 16.8% to 0% (Figure 6).*) In the United
Kingdom, establishing a cardio-oncology service line led to improvements in patients’ left
ventricular ejection fraction and New York Heart Association (NYHA) class, and reductions in
cancer treatment interruptions.>

We propose a model of cardio-oncology proficiencies (Table 2), which can be customized
according to the country’s socio-economic status and healthcare infrastructure. Table 3
summarizes some commonly used chemotherapeutic agents and a suggested management
approach. A basic approach is recommended in all patients undergoing chemotherapy with
potential CV toxicity. An ideal approach is suggested for countries with sufficient resources
to set up dedicated cardo-oncology services. Countries with ample resources and established
clinical cardio-oncology services are well suited to contribute to the advancement of
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Figure 6. Outcomes of a cardio-oncology in Taiwan.*
HF = heart failure; HTN = hypertension; M| = myocardial infarction.
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Table 2. Proposed level of proficiencies

Model Proposed proficiencies
Basic - Multidisciplinary collaboration amongst cardiologists, oncologists and other stakeholders
- Incorporation of cardio-oncology module in medical education, and basic knowledge of cardiac toxicities of various therapies
Ideal In addition to above,
- Regular multidisciplinary discussions about challenging patients
- Dedicated cardio-oncology clinics for baseline assessment and follow-up during therapy
- Survivorship program for surveillance of late onset cardiac toxicities
Optimal In addition to above,

- Research on strategies to detect early cardiotoxicity, and manage them without unnecessary interruption of the chemotherapeutic regime
- Formal cardio-oncology fellowship training program

Table 3. Current approach for managing and monitoring cardiotoxicity of common classes of chemotherapeutic agents

Class of chemotherapeutic agent

Cancer Indication

Commonly associated
treatment related
cardiotoxicity

Current approach

Suggested approach

Anthracycline
(doxorubicin/daunorubicin,
epirubicin)

Breast cancer,
lymphoma, acute
leukemia

Antimetabolites
5-Flurouracil Breast cancer,

colorectal cancer,

pancreatic cancer,

gastric cancer

HER-2-targeted therapies
(trastuzumab, pertuzumab,
trastuzumab ematansine T-DM1)

VEGF inhibitors

(sunitinib, sorafenib, vandetanib)
Medullary thyroid
cancer

Androgen deprivation therapies  Prostate cancer

1. GnRH agonists
(gosrelin, leuprorelin)

2. GnRH antagonists (degarelix)
3. Antiandrogens (abiraterone)

HER-2+ breast cancer
HER-2+ gastric cancer

Renal cell carcinoma,
Hepatocellular cancer,

- Baseline LVEF assessment and
monitoring during therapy.

- Use of biomarkers such as
NT-proBNP/troponin during
routine follow up.

- Early initiation of adjunctive
cardioprotective strategies
such as ACE-inhibitors or
betablockers upon detection
of subclinical cardiac toxicity.

Heart failure, left
ventricular dysfunction

Vasospasm, myocardial - Consider pre-medication with
ischemia, arrhythmias, calcium channel blockers. Use
heart failure of intravenous bolus regimen.
- ECG monitoring during
intravenous infusion.

Heart failure, Left - Serial monitoring of LVEF

ventricular dysfunction, - Consider suspending

Hypertension therapy and initiation of
cardioprotective agents (ACE-
inhibitors/B-blockers) when
there is a significant drop in
LVEF

- Early recognition and
treatment of hypertension.
Dose up-titration of
antihypertensives for existing
patients

- ECG to assess QTc duration

Hypertension, heart
failure, left ventricular
dysfunction, arterial
thromboembolism,
QTc prolongation

Atherosclerosis, - Baseline assessment of 10-

myocardial ischemia year atherosclerotic CV risk.

and infarction, diabetes - Control of CV risk factors

mellitus, hypertension  such as diabetes mellitus,
dyslipidemia as per existing
guidelines.

Basic: Baseline assessment of LVEF (+NT-
proBNP) prior to initiation of chemotherapy.
Follow up as required, guided by symptoms.

Ideal: Risk stratification prior to cancer
therapy. Serial follow up to assess LVEF.
Early initiation of adjunctive cardioprotective
strategies in patients with subclinical
cardiotoxicity or at-risk patients.

Optimal: Cancer survivorship program to
review patients who may develop late-onset
cardiomyopathy

Basic: In patients with pre-existing vascular
disease, clinical follow up as needed.

Ideal: Risk stratification prior to cancer
therapy to guide further testing as
necessary.

Optimal: Consider stress test with peripheral
vaso-functional study, or even coronary
angiogram with full microvascular
assessment

Basic: Basement evaluation of LVEF

Ideal: Regular serial monitoring of LVEF
during therapy. If significant drop in LVEF to
<40%, consider suspending treatment and
initiating cardioprotective agents.

Optimal: Routine monitoring of LVEF. Cancer
survivorship surveillance program.

Basic: Monitoring of blood pressure, and
optimization of anti-hypertensive therapy in
patients with pre-existing hypertension.

Ideal: Risk stratification prior to starting
chemotherapy. Monitoring of blood pressure
during follow-up visit.

Optimal: Echocardiogram after first month of
therapy and every 3 monthly

Basic: Screening of CV risk factors prior to
initiation

Ideal: Baseline assessment of 10-year
atherosclerotic CV risk, and optimizing CV
risk factors such as diabetes mellitus and
dyslipidemia at baseline and follow-up

Optimal: In patients with pre-existing
ischemic heart disease, consider stress
testing or even coronary angiogram
depending on signs and symptoms

ACE = angiotensin-converting-enzyme; CV = cardiovascular; ECG = electrocardiogram; GnRH = gonadotropin-releasing hormone antagonist; LVEF = left
ventricular ejection fraction; NT-proBNP = N-terminal prohormone B-type natriuretic peptide.
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knowledge in cardio-oncology in Asia through research and education. These centers can also
apply for the certification by the International Cardio-Oncology Society (ICOS) as a Center

of Excellence. This certification program recognizes institutions for their clinical cardio-
oncology expertise, for their contribution to the field via research and education, and for
quality improvement programs to further improve their program. Currently, most of the ICOS
Centers of Excellence are located in USA and Europe (Figure 7).°Y

As a basic requirement, cardiologists should possess knowledge of identifying and screening
for CTR-CVT. Clinical practice guidelines issued by international bodies or local authorities
allow clinicians to keep abreast with the latest developments in the cardio-oncology

field. To increase awareness of cardio-oncology among future physicians, a dedicated
cardio-oncology core curriculum can be developed and integrated into medical school
education and residency training. Multidisciplinary collaboration amongst cardiologists,
hematologists, oncologists, and other stakeholders is essential so that cancer patients with
CV issues can be promptly reviewed to minimize delay in their cancer treatment. To facilitate
this and to ensure the alignment of therapeutic goals, efforts should be made to establish
foundational relationships between cardiologists and hematologists/oncologists. Engaging
allied healthcare workers such as nurses, pharmacists and physiotherapists will furthermore
facilitate more holistic CV care of cancer patients.

Ideally, a tertiary oncology or CV center should have a dedicated cardio-oncology clinic to
review patients who develop CTR-CVT during cancer treatment. Baseline risk assessment
protocols can be used to optimize the health of cancer patients with high CV toxicity risk
prior to cancer treatment.> Early detection of subclinical CTR-CVT would allow for timely
initiation of cardioprotective agents such as beta-blockers and angiotensin-converting
enzyme inhibitors, potentially minimizing CV toxicity. Survivorship programs incorporating
surveillance for delayed CTR-CVT such as radiation-induced coronary artery disease or
valvular heart disease may reduce the risk of cancer survivors succumbing to CV events.

DY

o S8

Figure 7. Worldwide distribution of International Cardio-Oncology Society Centers of cardio-oncology excellence.®”
ICOS = International Cardio-Oncology Society.
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In an optimal setting, there should also be ongoing research to evaluate the mechanisms of
CTR-CVT, which will guide preventive and treatment strategies. A formal cardio-oncology
fellowship program will allow further subspecialized training for interested physicians.

Improving awareness of cardio-oncology in Asia through education and research
Education

A formalized training for cardiology or oncology fellows interested in cardio-oncology was
proposed by the American College of Cardiology Cardio-Oncology council, with different
training goals depending on the availability of resources.? In the USA, just one-half of
cardiology fellows receive cardio-oncology exposure based on a survey in 2018.%» This
percentage is expected to have increased since then. A dedicated training curriculum for
cardiology and cardio-oncology fellows provides an environment for structured knowledge
acquisition.? At present, specialized cardio-oncology training opportunities are limited
worldwide, with only a few hospitals in the USA, Europe and South America offering
fellowship.? Training ranges from basic level 1 training whereby trainees obtain sufficient
knowledge to perform essential evaluation and management of cardio-oncology patients to
advanced level 3 training for full-fledged cardio-oncologists to start their own cardio-oncology
programs.? Figure 8 illustrates the central elements of a cardio-oncology training program.?
Board-type certification exams administered by organizations such as ICOS will ensure that
accredited cardio-oncologists possess the required expert knowledge and skill set.

A concerted movement to transition knowledge from cardio-oncology guidelines into actual
practice is crucial to improve CV outcomes of cancer patients.>¥ Patient education is also
essential to raise awareness on the potential CTR-CVT; hence facilitating early identification
of CV toxicity.

Cardiology
+ Fellow-in-training

Hematology/Oncology
 Fellow-in-training
* Board-eligible or certified
cardiologist/hematologist

» Board-eligible or certified
cardiologist

Didactics
(core curriculum)

Level 1 Training:
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Clinical Experience
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» Advanced clinical experience and
knowledge

Certification
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(for institutions)

Cardio-Oncologist
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With the coronavirus disease 2019 (COVID-19) pandemic, there has been accelerated
availability of online resources such as journal club discussions, lectures, and conferences,
which transcend geographical boundaries. Societies such as ICOS provide a platform for
collaboration among researchers, clinicians, allied health, and educators worldwide to
advance the CV care of cancer patients. In Asia, countries such as China, India, Japan,
Singapore, South Korea and the Philippines have their local ICOS chapters or local cardio-
oncology societies to promote awareness and facilitate collaboration.V'24)55)56)

Research

Research is essential for advancing the field of cardio-oncology.”” Given that most CV trials
excluded cancer patients, there is a void of data for this unique group of patients.>” Currently,
most management strategies are translated from clinical trials in CV patients without cancer.
For instance, strategies from heart failure guidelines are adopted when managing patients
with chemotherapeutics-related cardiomyopathy. Despite this, not all cancer patients with
chemotherapeutics-related cardiomyopathy receive treatment consistent with heart failure
guidelines.® Likewise, most oncology pharmaceutical trials exclude patients with CVD
despite the high prevalence of CVD in cancer patients.

Given the shifting demographic and epidemiologic landscape (aging population with higher
rates of CV disease, longer treatment durations, potential drug-drug interactions, new
mechanisms of CV toxicity), oncology trials should broaden eligibility criteria to include
patients with CV diseases to accurately capture the risks and benefits of therapy in real-
world populations.” Dual assessment of both CV and cancer outcomes has been proposed
to evaluate the aggregate health effects of an investigated drug. Active post-marketing
surveillance of cancer drugs can provide timely insights into any potential CTR-CVT.*)

Considering the different genetic make-up and pharmacogenetics of the Asian population,
more data from registry and longitudinal studies would be required to study strategies to best
identify cancer patients at risk of CTR-CVT and the efficacy of cardioprotective strategies.

Improving access to healthcare and chemotherapeutic treatment in Asia
While most Asian countries such as China, Japan, South Korea, Taiwan, Thailand, and
Singapore have universal healthcare covering more than 95% of their population, this is
not the case for India, Indonesia, Bangladesh, and Nepal.®®® However, these countries
are working hard to expand cost-effective healthcare to their population by investing in
government health insurance, thereby reducing patients’ out-of-pocket payments.®? There
are also ongoing efforts to improve accessibility to cancer drugs by both governments and
pharmaceutical companies. In China, oncology spending grew by 8.2 billion dollars since
2016, due to increased access to novel therapeutics and existing cancer drugs including
generics, as well as investment in home-grown research.*® In fact, citacabtagene autoleucal
(Carvykti) became the first Chinese-developed CAR T-cell therapy to be approved by the
US Food and Drug Administration (FDA).> These initiatives allow more cancer patients to
access state-of-the-art cancer treatment with less financial concerns and healthcare diversity.

To improve the availability of novel chemotherapeutic agents, regulatory bodies can look at
expediting the time needed for the approval and registration of cancer drugs. Some regulatory
bodies such as the Pharmaceutical and Medical Devices Agency in Japan require submission
of clinical safety and efficacy data for Japanese patients, inevitably resulting in delays. Having
a global clinical trial strategy for drug development that includes Asia will reduce the lag time
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for registration of new medicines.* For instance, of the 1,577 CAR T-cell therapy trial sites
globally, 322 were located in China, signalling immense interest in the field.>® A mechanism for
fast-tracked review and accelerated approval by the country’s drug regulatory body will reduce
the lag time for the safe introduction of new efficacious cancer drugs. In addition, compulsory
licensing, pharmaceutical company-sponsored patient assistance programs, price negotiation
by the country’s healthcare body, using biosimilars or generic medications, and having tax
incentives can improve the affordability of cancer drugs.®

The model of healthcare delivery in many parts of the world has been disrupted by the
COVID-19 pandemic, with a dramatic shift from in-person to virtual consultations. Virtual
care using telephone or video-consultations instead of in-person visits can be considered for
stable patients, thus overcoming geographical barriers, and reducing the burden of hospital
visits. Not only that, the use of telemedicine could be integrated into oncology care by
having internal-consults.® Nonetheless, triaging is important to ensure that unstable cancer
patients who require cardiologists’ care can be expeditiously seen.

Strengthen collaboration between stakeholders

Clinicians interested in cardio-oncology should work together to advance the field, by
strengthening awareness and education amongst physicians, patients, and allied health. The
establishment of a cardio-oncology program must start with clear leadership and vision.*
Notably, there must be concrete data and feasible objectives to assess the program’s success.
The first step often starts with building strong relationships between the cardiologists and
referring oncologists or hematologists. It must be emphasized that cardio-oncology practice
requires intra-specialty (involving electrophysiologists, interventionists, and heart failure
cardiologists) and cross-specialty collaboration (involving oncologists and hematologists)
given the complexities of patients (Figure 9).? In some lower income countries utilizing
paper-based medical record systems, progressive implementation of electronic records can
facilitate more efficient multi-disciplinary sharing of patient information.*¥ Once concrete
data for a cardio-oncology program are available, institutional support can be obtained for
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Medicine Imaging

Solid Organ
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Radiation Bone Marrow
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Interventional Electro-
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Targeted Therapy,
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Figure 9. Intradisciplinary and cross-specialty collaboration among cardiologists, hematologist and oncologists
in cardio-oncology.?
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Figure 10. Key components of a cardio-oncology program.®
ACC = American College of Cardiology; ASCO = American Society of Clinical Oncology; CV = cardiovascular.
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the formal establishment of cardio-oncology services.*® Regular audits will provide valuable
insights regarding the patient cohort and effectiveness of treatment interventions, allowing
for ongoing program improvement. Figure 10 illustrates the key components of a cardio-
oncology program.®

With the ever-growing number of chemotherapeutic agents, physicians as well as cancer
patients should be aware of potential CTR-CVT. Given the broad spectrum of CTR-CVT
ranging from cardiac dysfunction, arrhythmias, valvular heart disease, hypertension and
vascular toxicities, consensus statements on standardized definitions of the various cardiac
side effects provide a uniform platform for effective communication across different clinical
subspecialties and help facilitate research.®

CHANGING FACE OF CANCER CARE: THE NEXT
FRONTIER OF CARDIO-ONCOLOGY

The increasing prevalence of cancer patients and recognition of CTR-CVT with various
chemotherapeutic agents has translated into a growing need for cardio-oncology expertise
ultimately to prevent or mitigate immediate or long-term CV complications and minimize
unnecessary interruption to cancer treatment.

A need for more precise CTR-CVT risk predictions at baseline and risk mitigation

strategies remains. Thoughts have been raised for precision cardio-oncology, which
takes into account the patient’s CV risks, type of cancer, treatment regimen and ethnicity,
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allowing for an individualized treatment approach to reduce CTR-CVT.*) By using a larger
“-omics”-based approach incorporating radiomics, cell biomics, genomics, metabolomics,
and transcriptomics, one can potentially improve cardiac risk stratification, formulate
personalized preventative and targeted surveillance strategies. Biomarkers such as
N-terminal prohormone B-type natriuretic peptide (NT-proBNP) and troponin used for CV
surveillance lack specificity for drug-induced toxicity. Multi-level omics data can help narrow
the search for novel biomarker candidates, which can accurately identify at-risk populations,
diagnose CTR-CVT and help guide therapies.*®

Genomics could be leveraged to individualize cardioprotective strategies. For instance, a
significant number of cancer patients who developed anthracycline-related CTR-CVT had
truncating mutations in the titin gene; and animal models showed TTN-variant mice exposed
to doxorubicin are more susceptible to developing CV toxicity compared to wild-type mice.
This findings provided proof for the concept that patients may have predisposing genetic
risks which are triggered by the “second-hit” of chemotherapy.®” As another example,
genomics-adjusted radiation therapy, which individualises radiation dose based on genetic
polymorphisms in the cancer patient, can potentially reduce radiation-induced CV toxicity.””

With electronic medical records, there is a valuable source of “Big Data”, which can be
processed and incorporated into machine learning algorithms. In recent years, artificial
intelligence applied to imaging studies or electrocardiograms has gained momentum.”
Machine learning employs advanced computational analytics to recognize complex patterns.
For instance, machine learning has been used to determine which patients are predisposed
to developing heart failure, atrial fibrillation, coronary artery disease, myocardial infarction,
stroke and de novo chemotherapeutics-related cardiac dysfunction (and thereby advancing
risk stratification).”? In paediatric cancer survivors specifically, machine learning can
recognize clinical and genetic factors associated with anthracycline-related CTR-CVT, hence
identifying patients who may benefit from intensified CV surveillance.”

As with any emerging field, registries capturing patient-centric data can help to better
understand the burden of CTR-CVT, disease course and outcome with cardioprotective
strategies, and provide quality metrics to justify and improve cardio-cardiology programs.
Participating in an international registry such as the Global Cardio-Oncology Registry
(G-COR) not only fosters collaborative research, but also aims to improve understanding of
risk factors impacting CTR-CVT in different geographical locations and to devise mitigating
strategies.’™

To inspire the confidence of patients and stakeholders, and to establish cardio-oncology

as an essential clinical service, there should be ongoing efforts to improve the standard of
clinical care. In this regard, ICOS has been instrumental in advancing the field of cardio-
oncology. Regular virtual journal club discussions and webinars provide educational
opportunities for interested physicians and allied health, regardless of geographical location.
By having an international database of members, ICOS provides a valuable platform for
collaboration across the globe. More recently, [COS-administered board-style exams ensure
that practicing cardio-oncologists possess a high level of knowledge and skillset. Designated
centers of cardio-oncology excellence provide a valuable reference for patients and referring
physicians. More importantly, they serve as models for institutions aspiring to set up cardio-
oncology services. To encourage research in the field of cardio-oncology, dedicated journals
such as JACC: Cardio-Oncology and Cardio-Oncology are now available. In response to physicians’
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feedback, JACC: Cardio-Oncology has a dedicated “How To” series, which contains succinct yet
practical guidance on the diagnosis and treatment of clinical scenarios encountered in the
treatment of cancer patients.

In Asia, the top priority is to boost cardio-oncology services to cope with the upcoming
cancer and CVD pandemic. The timely and appropriate intervention of cancer patients
who experience CV toxicity can potentially help to reduce both CVD and cancer mortality.
Concurrently, establishing a regional registry or joining an international registry such as
G-COR would facilitate the collection of country-specific data to better understand the
disease prevalence and outcomes of cardioprotective strategies, and provide feedback for
improving existing cardio-oncology programs. Based on the epidemiology of CTR-CVT in
Asian patients, as well as ongoing research into the pharmacogenetics/pharmacokinetics
of cancer and cardio-protective agents, customized guidelines for the Asian population can
be developed. Given that there is significant healthcare and socio-economic disparity in
Asia, countries with established cardio-oncology services should take the lead in mentoring
upcoming centers by sharing their experiences and knowledge.

CONCLUSIONS

In conclusion, the field of cardio-oncology is transforming the way cardiologists, oncologists,
and hematologists screen for and manage CTR-CVT. While it is still in the developing phase,
the various cardio-oncology communities in Asia and across the world are working closely
together to advance the field by optimizing clinical care, education, and research, with a
united mission of allowing cancer patients to complete their treatment and lead quality lives
with minimal CVD burden thereafter.
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