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Abstract

Cancer constitutes one of the most urgent global health crises, with over 20 million new cases diagnosed annually worldwide, claiming 
10 million lives. This devastating burden disproportionately affects vulnerable populations: 75% of cancer deaths occur in low- and middle-
income countries despite these regions having lower reported incidence rates. Lung cancer leads the global toll, representing 12% of all 
cases but 19% of deaths, followed by breast cancer (12% of cases) and colorectal cancer (9.6%). A stark geographical inequity defines the 
cancer landscape—while wealthy regions such as North America, Northern Europe and Australia report the highest incidence rates, Africa 
and Latin America suffer the highest mortality rates. This disparity will intensify dramatically: cancer deaths in low-income countries are 
projected to surge 155% compared to just 56% in high-income nations by 2050. The financial devastation compounds this crisis, with 56% 
of patients worldwide facing catastrophic health expenditures extending beyond medical costs to include lost income and reduced produc-
tivity. Economic burden varies starkly by wealth: 75% of patients in low-income countries experience financial catastrophe versus 58% in 
middle-income countries and 26% in high-income nations. However, cancer prevention offers unprecedented opportunities to transform 
this crisis through interventions we already possess. From largely preventable infectious cancers like stomach and cervical malignancies, 
to lifestyle-driven epidemics including lung and colorectal cancers, to complex multifactorial diseases like breast cancer. Evidence-based 
prevention strategies can dramatically reduce suffering while generating massive healthcare savings. Emerging genetic technologies amplify 
this potential: universal genetic testing and pharmacogenomics now enable identification of high-risk individuals before disease develops, 
allowing targeted prevention while optimising treatments based on individual genetic profiles. Cancer prevention represents not merely a 
health opportunity but an economic imperative. The primary barrier is no longer scientific understanding but systematic implementation. 
Governments, policymakers, insurance companies and the public urgently need clearer evidence and education demonstrating proven suc-
cesses to motivate decisive action toward creating healthier populations and reducing cancer burdens worldwide.

Keywords: cancer, epidemiology, cancer prevention, inherited cancer, cancer vaccines, cancer screening, cancer genetics, pharmacogenomics, health 
care policy, health care economics, smoking, obesity, cancer viruses, breast cancer, colorectal cancer, lung cancer, gastroesophageal cancer, pancreas 
cancer, liver cancer, prostate cancer

Introduction 

Cancer has emerged as one of humanity's most significant health challenges, affecting every nation on earth regardless of wealth or health-
care sophistication. Today, this disease stands as the second leading cause of premature death worldwide, trailing only cardiovascular 
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disease, but projections suggest it will claim the top position by the end of the century. The stark reality is sobering: cancer accounts for 
nearly one in six deaths globally. It represents one in four deaths from noncommunicable diseases, creating a crisis that touches every 
corner of human society.

The scale of this challenge became evident in 2022 when 20 million new cancer cases occurred worldwide, ultimately claiming 10 million 
lives. Behind these numbers lies a troubling pattern of inequality—71% of these cancer deaths occurred in low- and middle-income countries, 
revealing how the disease disproportionately devastates communities with the fewest resources to fight back. For individuals, the lifetime 
odds are daunting: men face a 41% chance of developing cancer and a 19% risk of dying from it, while women confront a 39% likelihood of 
diagnosis and 17% risk of death. 

Familiar yet devastating diseases dominate the cancer landscape. Lung cancer leads both in new diagnoses, accounting for 12% of all can-
cer cases, and in deaths, claiming 19% of cancer victims worldwide. Female breast cancer follows closely with 12% of cancer cases, while 
colorectal cancer rounds out the top three with 9.6% of diagnoses. The mortality rankings tell a slightly different story, with colorectal cancer 
claiming 9.3% of cancer deaths, liver cancer 7.8%, breast cancer 6.8% and stomach cancer 6.8%. These patterns reveal gender-specific vul-
nerabilities: breast cancer dominates women's cancer experience as both the most common diagnosis and the leading cause of death, while 
lung cancer affects men most severely. Prostate cancer, affecting men across 118 countries as the most commonly diagnosed cancer and 
representing 14.2% of all diagnosed cancers, is projected to almost double from 1.47 million cases in 2022 to 2.88 million by 2050.

Five major cancer types—breast, lung, colorectal, stomach and cervical cancer—together account for almost half of the world's cancer bur-
den , yet they present fundamentally different challenges and require tailored solutions. These five cancers reveal the multifaceted nature 
of the global crisis: from largely preventable infectious diseases like stomach and cervical cancer, to lifestyle-driven epidemics like lung and 
colorectal cancer, to the complex challenge of breast cancer that combines genetic, environmental and social determinants. Each offers 
distinct prevention opportunities—tobacco control for lung cancer, human papillomavirus vaccination for cervical cancer, Helicobacter pylori 
treatment for stomach cancer, lifestyle modification for colorectal cancer and early detection plus genetic risk assessment for breast cancer. 
Success requires coordinated action across multiple domains: tobacco control, vaccination programs, infectious disease treatment, lifestyle 
initiatives, early detection systems and healthcare infrastructure development. Each cancer type provides an intervention roadmap, collec-
tively offering the possibility of dramatically reducing global cancer burden through systematic implementation of proven strategies tailored 
to specific disease patterns and population needs.

Geographic patterns reveal another layer of global health inequality. While the highest cancer incidence rates cluster in wealthy regions 
like North America, Northern Europe, Australia and New Zealand, the highest death rates occur in Africa and Latin America, illustrating 
how access to quality healthcare determines survival far more than disease occurrence. Adding to these concerns, younger adults under 50 
are experiencing rising rates of breast, colorectal, endometrial, pancreatic and kidney cancers, suggesting emerging risk factors that could 
reshape cancer's future impact.*

In the coming decades, this crisis promises to intensify dramatically. By 2050, cancer cases worldwide are expected to reach 35.3 million—a 
staggering 76.6% increase from the 20 million cases reported in 2022. Even more alarming, deaths are projected to climb to 18.5 million by 
2050, representing an 89.7% increase from the current 9.7 million annual deaths. This surge will affect virtually every nation, with 181 of 185 
countries and territories expected to see increases, and approximately half facing doubled cancer rates within the next 25 years.

The burden will fall most heavily on those least equipped to handle it. Low-income countries face a devastating 2.5-fold increase in cancer 
cases by 2050—a 151% rise compared to just 39% in high-income nations. The mortality projections are even more stark: cancer deaths in 
low-income countries are expected to surge by 155% compared to 56% in high-income countries. This disparity underscores how healthcare 
infrastructure, early detection capabilities and treatment accessibility fundamentally determine whether cancer becomes a manageable dis-
ease or a death sentence.

Beyond the human toll, cancer creates financial devastation that ripples through families and societies. An estimated 56% of cancer patients 
worldwide face catastrophic health expenditures that extend far beyond medical bills to include lost income, reduced productivity and 

* For more details by country, go to www.iarc.who
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ongoing care costs. This financial burden varies dramatically by geography: 75% of patients in low-income countries experience catastrophic 
expenses, compared to 58% in middle-income countries and just 26% in high-income nations. For many families, these overwhelming costs 
force impossible choices between lifesaving treatment and basic survival needs.

The social consequences extend beyond individual families to reshape entire communities. Cancer's toll on mothers has created an estimated 
one million maternal orphans—children who have lost their mothers to this disease. This statistic represents not just individual tragedy but 
a broader social disruption as families fragment and communities lose vital members who would have contributed to society during their 
prime adulthood.

Mapping the global cancer landscape: geographic disparities and prevention opportunities

With the world’s largest population and the country's rapid population aging, China accounts for 24% of all cancer cases worldwide, ranking 
64th out of 185 countries in terms of age-standardized incidence rates. In 2022, there were 4.82 million new cancer cases and 2.57 mil-
lion deaths. The top five cancer sites included the lung, colon-rectum, thyroid, liver, and stomach, whereas the top five cancer death sites 
were the lung, liver, stomach, colon-rectum, and esophagus. China is facing a shifting cancer burden. The age-standardized incidence rate 
increased by about 1.4% per year from 2000 to 2018. However, the age-standardized mortality rate decreased by 1.3% per year, mainly due 
to decreases in upper digestive tract cancers. 

Nearly half of all cancer deaths in Chinese adults were preventable. Lifestyle risk factors such as smoking, obesity, and physical inactivity 
remain highly prevalent. By stage at diagnosis, 52.8% of five common cancer cases were diagnosed at a late-stage at diagnosis in China. In 
2019–2021, the age-standardized 5-year relative survival for all cancers combined was 43.7%. Notable survival improvements were seen 
for cancers of the lung, prostate, bone, uterus and breast, with narrowing survival gaps between urban and rural areas. The improvement in 
cancer survival is probably due to earlier diagnosis and advances in the quality of cancer care.  However, survival gaps still exist between Chi-
nese patients and those from developed countries such as the USA and the UK, especially for cancers such as female breast, colon-rectum, 
and prostate. These statistics highlight the importance of strengthening comprehensive control and prevention in the battle against cancer 
in China.

Asia: the epicentre of global cancer burden

Asia bears the largest share of the world's cancer crisis, housing 59% of the global population while accounting for 49% of all cancer cases 
and a devastating 56% of cancer-related deaths worldwide. This huge volume of cancer patients illustrates the unique challenges facing Asian 
healthcare systems, where population density, environmental factors and varying levels of healthcare infrastructure create a perfect storm 
for cancer proliferation.

India ranks third globally in cancer incidence (behind China and the United States), with over 1.4 million new cancer cases diagnosed annu-
ally. The country holds the second position worldwide for cancer-related deaths, behind China, with approximately 917,000 cancer-related 
mortalities occurring each year. Breast cancer emerges as the most prevalent malignancy, representing 13.6% of all new diagnoses. This is 
followed by oral cancer (10.2%), cervical cancer (9.0%), lung cancers (5.8%) and esophageal cancer (5.0%). These same five cancer types 
also constitute the leading causes of cancer-related deaths, with breast cancer alone accounting for more than 10% of all cancer mortalities.

Male cancer patterns in India have a distinctly different profile. Oral cancer predominates as the most frequently diagnosed malignancy in 
men, comprising 15.6% of all new cases, followed by lung (8.5%), esophageal (6.6%), colorectal (6.3%) and stomach cancers (6.2%). This hier-
archy is mirrored in mortality statistics, where oral cancer accounts for 12.7% of all male cancer deaths, followed by lung (11.5%), esophageal 
(9.2%) and stomach cancers (8.2%). As India's demographic profile shifts from a predominantly reproductive-age population toward middle-
aged and geriatric cohorts, the country is projected to experience an unprecedented cancer burden in the coming decades, potentially reach-
ing historic levels.

Beyond China and India, stomach cancer reveals Asia's broader regional patterns, with Eastern Asia reporting 520,000 cases—the highest 
regional burden globally. China, India and Japan together account for 57% of the 1 million stomach cancer cases globally and 55% of 660,000 

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2071


Re
vi

ew

ecancer 2026, 20:2071; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2026.2071� 5

deaths, demonstrating how certain cancers cluster geographically, demanding region-specific prevention and treatment strategies. Over 
one-third of East Asian populations (Japanese, Chinese, Korean) have an inherited an ALDH2 deficiency that transforms alcohol from a social 
beverage into a cancer catalyst, dramatically increasing esophageal cancer risk with every drink. This genetic reality means that standard 
alcohol consumption guidelines developed for Western populations become dangerously inadequate for millions of East Asians.

In the prosperous cities of Singapore and Hong Kong SAR, China, cancer has become the leading cause of death, accounting for 25% of all 
fatalities and surpassing deaths from both heart disease and stroke. Despite world-class healthcare infrastructure, both regions face signifi-
cant prevention challenges. Singapore's national screening data reveals a concerning gap: only 45% of eligible women had Pap tests, 35% had 
mammograms and just 42% of eligible adults had been screened for colorectal cancer. In response, Singapore has launched a comprehensive 
national prevention strategy that empowers individuals to take proactive health steps while improving access to screening programs and 
exploring population-based genetic testing.

Hong Kong has implemented a similar multipronged approach, emphasising evidence-based screening and healthy lifestyle promotion as pri-
mary prevention strategies. The territory has achieved notable success in tobacco control, reducing smoking prevalence to just 9.4% through 
concerted societal efforts. Hong Kong's Health Behaviour Survey shows modest improvements in screening participation: 46% for colorectal 
cancer, 50% for cervical cancer and 37% for breast cancer screening. Encouragingly, despite rising cancer incidence due to population aging, 
both cities have achieved declining cancer mortality rates over the past decade, demonstrating that coordinated prevention efforts can yield 
measurable public health benefits.

North America: economic burden and prevention initiatives

Cancer stands as America's second-leading killer, claiming one in every six lives and revealing a troubling national paradox. While the United 
States represents just 4% of the world's population, it shoulders a disproportionate 11.9% of global cancer cases—2.38 million new diagnoses 
and 600,000 deaths in 2022 alone. This outsized burden reflects more than demographics; it exposes the unique risk landscape of American 
society, where lifestyle, environment and healthcare access converge to create distinct cancer patterns.

Four cancers dominate America's oncological landscape, each telling a story of the disease's complexity. Breast cancer leads with 274,000 
new cases annually, followed closely by prostate cancer (230,000 cases), lung cancer (226,000 cases) and colorectal cancer (160,000 cases). 
However, these incidence numbers mask a more sinister reality.

The true measure of cancer's devastation lies not in diagnosis rates but in mortality, where lung cancer emerges as America's deadliest adver-
sary. Despite ranking third in new cases, lung cancer claims 128,000 lives annually—the equivalent of breast, prostate and colorectal cancers 
combined. This stark disparity between incidence and mortality exposes lung cancer's particularly lethal nature, where late detection and 
expensive treatment options transform what might be manageable diagnoses into death sentences. The paradox is that this leading cancer 
killer is preventable or even curable if detected before symptoms arise, by computed tomography scanning.

America's cancer burden extends far beyond hospital walls, creating an economic crisis that rivals any national emergency. The numbers tell 
a stark story: $157.7 billion in direct medical costs annually, plus another $95 billion in lost productivity. Looking ahead, economists project 
a devastating cumulative impact of $25.2 trillion between 2020 and 2050—effectively transforming cancer from a health challenge into an 
existential threat to America's economic future. Just two cancers illustrate this massive burden: breast cancer market was valued at $34.6 
billion in 2024 (14% of all cancer costs)—and is projected to reach a staggering $89 billion by 2034—while colorectal cancer consumed $24.3 
billion (12.6%). Targeted therapies, immunotherapy and new diagnostic technologies are fueling the growth. 

However, America's cancer story also highlights remarkable prevention successes that offer hope and a roadmap forward. The clearest vic-
tory comes from tobacco control. Since smoking causes 85%–90% of lung cancers, aggressive cessation policies and targeted screening have 
delivered dramatic results: lung cancer death rates have plummeted 30% for men and 20% for women since 2000. Breast cancer presents 
an even more compelling success story—mammography, awareness campaigns and improved treatments have slashed death rates by 40% 
over four decades, creating a prevention model that other nations now emulate. Similar gains appear across multiple cancers: cervical cancer 
deaths have declined every year since 2003 thanks to screening and human papillomavirus (HPV) testing, while both prostate and colorectal 
cancer deaths have dropped 30% since 2000.
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However, enormous untapped potential remains. Despite proven screening benefits, only 63% of eligible Americans stay current with 
colorectal cancer screening. Achieving just 80% compliance could prevent 22% of new cases and eliminate 33% of deaths. The stakes are 
literally life and death: early-stage colorectal cancer patients enjoy an 88% 5-year survival rate, compared to merely 16% for those diagnosed 
late. More troubling, colorectal cancer rates are actually rising among adults under 40 years of age, outside of the standard guidelines for 
initiating screening. 

Latin America: an escalating cancer crisis

Latin America and the Caribbean confront a rapidly intensifying cancer epidemic that threatens to overwhelm healthcare systems across the 
region. Cancer has already emerged as the most frequent cause of premature death in most countries of the region and ranks as the second 
leading cause of death overall, regardless of national economic status. With cancer incidence climbing annually, projections indicate the 
region will face 2.6 million new cancer cases by 2045—a 69% surge from current levels. The window for prevention is rapidly closing.

Every healthcare system in the region currently grapples with this cancer tsunami of over 1.5 million new cancer cases and 747,000 deaths 
each year—numbers that represent not just statistics, but families shattered, and economies drained. Prostate cancer leads the charge, rep-
resenting 15% of all cases, followed by breast cancer (14%), colorectal cancer (9%), lung cancer (7%) and stomach cancers (5%). However, 
these incidence patterns tell only part of the story—lung cancer, despite ranking fourth in frequency, is the region's deadliest malignancy, 
responsible for 12% of all cancer deaths.

The 2022 GLOBOCAN estimates reveal stark disparities across the region. Cumulative cancer incidence risk ranges dramatically from a mod-
est 11.6% in Belize to a staggering 27.8% in Uruguay, while mortality rates span from 6.1% in Belize to 13.7% in Uruguay. These variations 
expose profound inequalities in healthcare access, treatment quality and prevention infrastructure across Latin American nations.

The region's cancer outcomes paint a complex picture of progress and persistent challenges. For breast and prostate cancers, 5-year survival 
rates exceed 80% in most countries, reflecting advances in early detection and treatment. However, this success story contrasts sharply with 
other malignancies. Colon and cervical cancers, along with lymphoid malignancies, achieve survival rates of only 50%–60%, while lung and 
stomach cancers, along with myeloid neoplasms, fall below the 50% threshold. Remarkably, except for uterine, stomach and prostate can-
cers, cancer mortality rates remain relatively low throughout Latin America. This pattern suggests significant opportunities for improvement 
through targeted interventions, including tobacco control, organised cervical cancer screening programs and enhanced treatment protocols, 
particularly for prostate cancer.

Mexico's cancer landscape reflects unique regional health care challenges for early detection and treatment. While breast cancer dominates 
new diagnoses at 15%, followed by prostate (12.8%), colorectal (7.8%), thyroid (5.5%) and cervical (5%) cancers, the mortality picture tells a 
more troubling story. Colorectal cancer becomes Mexico's leading killer at 8.6% of deaths, closely trailed by breast cancer (8.5%), lung cancer 
(8.1%), liver cancer (8%), prostate cancer (7.6%) and stomach cancer (7.5%). Most striking is cervical cancer's persistence among the top five 
diagnoses—a disease that should be virtually eliminated in any nation with effective HPV prevention and screening programs. 

Argentina faces a distinct cancer profile dominated by breast cancer (16%), followed by colorectal (12%), lung (10%), prostate (9.6%) and 
pancreatic (4.2%) cancers. But the mortality statistics reveal tobacco's deadly impact: lung cancer claims 15% of all cancer deaths—among 
the highest proportions in the region —followed by colorectal cancer (12.5%), breast cancer (9.2%), pancreatic cancer (7.3%) and prostate 
cancer (6.2%). This mortality pattern reflects Argentina's struggle to implement effective tobacco control measures and address air quality 
challenges that continue claiming lives long after exposure ends. 

Brazil's cancer burden mirrors broader regional patterns. Prostate cancer leads the incidence at 16%, followed by breast (15%), colorectal 
(9.6%), lung (7%) and thyroid (5%) cancers. However, the mortality profile shifts dramatically, with lung cancer claiming 13.7% of deaths, 
followed by colorectal (10.4%), breast (8%), prostate (7.2%) and stomach (6.5%) cancers. Brazil exemplifies the diagnostic challenges plagu-
ing Latin American healthcare systems, particularly evident in stomach cancer cases, where the majority of patients receive diagnoses at 
advanced disease stages III or IV, resulting in devastating survival outcomes. The stomach cancer crisis in Brazil also highlights nutritional 
factors contributing to cancer risk. Added sugar and increased salt intake have been directly linked to gastric cancer development, pointing 
to the need for comprehensive dietary interventions alongside medical treatment improvements.
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Latin America exemplifies some of the world's most striking cancer patterns—geographic clusters that reveal how ethnicity, lifestyle and 
environment converge to create cancer hotspots, while simultaneously demonstrating the extraordinary power of targeted public health 
interventions to save lives. The Andean corridor—encompassing Chile, Bolivia, Peru and Argentina's mountainous regions—once held the 
grim distinction of hosting the world's highest gallbladder cancer rates. This deadly clustering was not random but reflected a perfect storm 
of risk factors: gallbladder stones plagued indigenous populations at extraordinary rates, compounded by poverty and rising obesity. For 
generations, gallbladder cancer reigned as the leading cause of cancer deaths among women in these nations. Systematic implementation of 
prophylactic cholecystectomy—preventive gallbladder removal in a high-risk population—has helped mortality rates plummet by an astound-
ing 65% in just two decades. What was once a common killer is now a rare event, proving that when public health policy targets the right 
intervention at the right population, even the most entrenched cancer patterns can be altered.

The same Andean-Pacific region has long suffered from among the world's highest gastric cancer rates, creating another deadly ‘geographic 
hot spot’. This cancer's persistence reflects a complex web of risk factors: endemic H. pylori bacterial stomach infection, traditional diets 
heavy in salt and smoked foods, limited access to fresh vegetables and fruits and poverty that made healthy choices impossible for millions. 
For decades, gastric cancer dominated as the leading cause of cancer death among men throughout the region. However, here too, targeted 
intervention has yielded extraordinary results. Through systematic H. pylori eradication antibiotic programs and improved nutrition access, 
gastric cancer mortality has been slashed by more than 50% over 20 years. 

Europe: a disproportionate cancer burden of west and east

Europe confronts a cancer crisis that far exceeds its global demographic footprint. Despite housing less than 10% of the world's population, 
the continent bears 22% of global cancer cases and 20% of cancer-related deaths—a disproportionate burden that reflects complex interac-
tions between aging populations, lifestyle factors and healthcare disparities across the region. 

In 2022, Europe recorded 4.47 million new cancer cases . With an age-standardised incidence rate of 280 per 100,000 people, Europeans 
face a cumulative cancer risk of 27.9% by age 75—meaning more than 1 in 4 Europeans will develop cancer before their 75th birthday. The 
human toll is staggering: 2 million cancer deaths annually, with cancer the leading cause of death among Europeans under 65 years old. The 
economic burden mirrors the human cost, with cancer consuming nearly €97 billion across the European Union in 2018. Projections paint an 
even more challenging future, with new cases expected to reach 5.33 million annually by 2040, translating to over 100 million new cancer 
patients over the next two decades.

Cancer strikes European men more frequently and fatally than women. Males account for 53% of new cases (2.36 million) and 55% of deaths 
(1.1 million), facing a cumulative risk of 31.9% by age 75 compared to 24.7% for women. The mortality disparity is even starker: 1 in 7 men 
will die from cancer before age 75, compared to 1 in 11 women. Age dramatically amplifies cancer risk across Europe. While cancer pre-
dominantly affects older adults—with 64% of diagnoses and 74% of deaths occurring in those 65 and older—the disease increasingly impacts 
younger populations, with 30% of diagnoses and 23% of deaths affecting people aged 45–64.

Europe's cancer landscape reveals a striking paradox that defines the continent's health challenges. Northern European countries, led by 
Denmark, report the highest cancer incidence rates—a phenomenon that initially appears alarming but actually reflects sophisticated health-
care systems. These elevated rates stem from comprehensive screening programs, advanced detection methods and heightened public 
awareness that catch cancers early when they are most treatable.

Eastern Europe presents the opposite reality: lower reported incidence rates mask a more sinister truth. Limited healthcare investments, 
restricted access to screening programs and challenging lifestyle factors create an environment where cancers often go undetected until 
advanced stages. This geographic disparity illuminates a fundamental healthcare equity crisis across the continent. Cancer mortality patterns 
starkly reverse the incidence trends, exposing the true impact of healthcare disparities. Eastern Europe records the highest mortality rates, 
particularly among men, with Hungary bearing the devastating distinction of having Europe's highest cancer death rate.

Certain European nations demonstrate how comprehensive cancer prevention strategies can dramatically alter outcomes, providing blue-
prints for continental improvement. For example, Finland’s organised colorectal cancer screening program, utilising fecal immunochemi-
cal tests, has achieved measurable reductions in mortality rates. This systematic approach proves that even relatively simple screening 
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technologies can save lives when implemented comprehensively across populations. Sweden's national breast cancer screening program 
exemplifies how sustained investment in early detection translates directly into improved survival outcomes. The program's success in identi-
fying cancers before they become symptomatic has contributed significantly to declining breast cancer mortality rates. Both the Netherlands 
and the United Kingdom have established gold-standard colorectal cancer screening programs that have led to declining mortality rates, 
demonstrating how systematic screening can bend the cancer mortality curve when properly implemented and funded.

However, despite overwhelming evidence supporting cancer screening effectiveness, Europe's implementation remains fragmented. The dis-
parities are particularly stark when examining specific programs. For example, while most Western and Northern European countries main-
tain organised programs, participation rates are dramatically lower in Eastern European regions due to financial barriers, lack of awareness 
and insufficient healthcare resources. Countries like the Netherlands, UK and France have established comprehensive nationwide programs, 
whereas many Eastern European nations still lack systematic implementation. The cumulative impact of these screening gaps creates a two-
tiered system where geographic location determines cancer survival prospects.

Africa: systemic challenges and preventable solutions

Africa confronts perhaps the most tragic manifestation of the global cancer crisis—a continent where the disease burden far exceeds the 
healthcare capacity to address it, transforming manageable conditions into death sentences. The region faces a devastating epidemiologic 
transition, shifting from infectious diseases toward noncommunicable diseases while simultaneously experiencing a projected doubling of 
cancer incidence. This transition occurs against a backdrop of inadequate healthcare infrastructure, creating a perfect storm where approxi-
mately one-third of cancers remain attributable to infectious agents that could be prevented or treated with proper resources.

Africa's cancer crisis manifests most starkly through a fundamental disparity: the continent bears a disproportionately high cancer mortality 
burden relative to its reported incidence rates. While cancer cases are widely acknowledged to be underreported across Africa—due partly 
to incomplete surveillance systems and limited diagnostic capacity—the available data reveals that African cancer patients face dramatically 
higher death rates compared to patients in other regions. This striking mortality-to-incidence gap exposes critical systemic failures in early 
detection, treatment access and healthcare infrastructure that systematically transform potentially curable diseases into fatal diagnoses. 
The pattern suggests that not only are many cancers going undiagnosed, but those that are identified often receive inadequate or delayed 
care, creating a devastating cycle where Africa simultaneously underdiagnoses cancer while experiencing some of the world's worst cancer 
outcomes.

Cervical cancer represents the most devastating example of Africa's preventable cancer crisis. Sub-Saharan Africa bears the highest cervical 
cancer rates globally, with the disease ranking as the most frequent cancer type in Eastern Africa and the leading cause of cancer deaths in 
Eastern and Middle Africa. In 29 of the 48 sub-Saharan African countries, cervical cancer stands as the most common cause of cancer death 
among women—a statistic that should shock the global health community.

Africa's cancer profile remains uniquely shaped by infectious agents, with approximately one-third of cancers attributable to preventable 
infections. Cancers of the cervix, stomach and nasopharynx rank among the most common, reflecting the persistent impact of HPV, H. pylori 
and Epstein-Barr virus, respectively. The preventable nature of this crisis amplifies its tragedy. Close to 100% of cervical cancer cases are 
attributable to HPV, making every death theoretically preventable through vaccination and screening programs. However, fewer than 10% 
of women aged 30–49 years have ever received cancer screening in sub-Saharan Africa, compared to over 80% in most Western countries. 
This screening gap represents one of the most profound healthcare equity failures of our time.

Breast cancer in Africa illustrates how inadequate surveillance systems can mask true disease burdens. Sub-Saharan Africa experienced a 
staggering 247% increase in breast cancer incidence from 1990 to 2019, with deaths increasing by 184% over the same period. Nigeria 
recorded the highest regional incidence, while central sub-Saharan Africa shows the fastest-growing breast cancer rates on the continent.

Esophageal cancer presents a particularly striking challenge in Kenya, ranking as the second most common cancer diagnosed in men 
and the third most common in women. Kenya reports one of the world's highest esophageal cancer incidence rates, likely linked to the 
consumption of extremely hot foods and beverages combined with alcohol use. This pattern suggests that relatively simple behavioural 
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interventions—avoiding very hot food and beverage consumption and reducing alcohol intake—could significantly reduce esophageal squa-
mous cell carcinoma (SCC) rates across East Africa.

Cancer registry data from four major African population centres—Nairobi (Kenya), Eastern Cape Province (South Africa), Kyadondo County 
(Uganda) and Harare (Zimbabwe)—reveal distinct patterns that reflect both infectious disease legacies and emerging lifestyle-related cancers. 
Among older men, prostate and esophageal cancers dominate the disease landscape, while older women primarily face breast, cervical and 
esophageal cancers. These patterns reflect Africa's unique position in the global cancer transition, where traditional infectious agent-related 
cancers persist alongside emerging lifestyle-associated and non-viral related malignancies.

The Middle East and North Africa region confronts an escalating cancer crisis, with breast and colorectal cancers showing some of the steep-
est projected increases worldwide. This mounting burden carries substantial economic implications that continue to expand. Urinary bladder 
cancer (UBC) presents a particularly distinctive epidemiological profile in the region. Several Arab countries exhibit disproportionately high 
UBC incidence rates driven by region-specific risk factors, notably schistosomiasis and elevated smoking prevalence. In Egyptian males, UBC 
ranks among the most prevalent malignancies—historically linked to schistosomiasis, a primary driver of SCC. However, recent epidemiologi-
cal data reveal a significant shift: transitional cell carcinoma incidence is rising due to increased smoking rates, while SCC cases are declining 
as schistosomiasis prevention efforts take effect.

Australia: global melanoma capital and prevention pioneers

Australia and New Zealand occupy a unique position in the global cancer landscape, simultaneously facing the world's highest melanoma 
burden while pioneering innovative prevention strategies that have become international models. The region's cancer profile reflects both 
the challenges posed by geographic and demographic factors beyond immediate control and the successes possible through sustained public 
health commitment.

Cancer affects approximately 250,000 people annually across Australia and New Zealand, with distinct patterns emerging between men 
and women. The overall cancer profile shows breast cancer leading at 10.3% of all diagnosed cases, followed by prostate (8.8%), colorectal 
(8.4%), melanoma (7.8%) and lung cancer (6.5%). It is estimated that approximately 2 in 5 people (41%) will be diagnosed with cancer by age 
75. However, these statistics tell only part of the story—when non-melanoma skin cancers are included, skin cancer becomes by far the most 
common malignancy affecting both men and women across the region.

Gender-specific patterns reveal important differences in cancer risk. Among women, breast cancer dominates at 22.7% of diagnosed cases, 
followed by colorectal (8.8%), lung (6.3%) and melanoma (6.3%). Men face a different hierarchy, with prostate cancer representing 16.1% of 
cases, melanoma (9.1%), colorectal (8.2%) and lung cancers (6.6%). The mortality picture shifts dramatically from incidence patterns, with 
lung cancer claiming the predominating all cancer deaths, followed by colorectal, prostate, pancreatic and breast cancers. This mortality pro-
file underscores lung cancer's particularly lethal nature despite advances in treatment.

In 2022, cutaneous melanoma accounted for approximately 331,700 cancer cases worldwide, with ultraviolet radiation identified as the 
major risk factor. In Australia, New Zealand, Northern Europe and North America more than 95% of melanoma cases are attributable to UV 
radiation exposure, with the highest attributable age-standardised rates occurring in regions with lighter-skinned populations. Australia and 
New Zealand hold the unfortunate distinction of reporting among the world's highest melanoma incidence rates at approximately 37 and 30 
cases per 100,000 people, respectively—making melanoma responsible for 8% of all cancer cases in the region. This rate dramatically exceeds 
other high-incidence countries, with the United States, and the UK reporting roughly half the incidence at 16.5 and 15.3 per 100,000. The 
region's extreme melanoma burden results from a perfect storm of environmental and demographic factors: geographic latitude that receives 
intense UV radiation, combined with a predominantly fair-skinned population of largely Celtic origin. 

Australia has pioneered comprehensive skin cancer prevention strategies that offer valuable lessons for global cancer control. Government-
sponsored education campaigns focused on preventing sunburn and reducing skin cancer risk, combined with widespread screening programs 
implemented since the 1980s, have been associated with reduced melanoma incidence and death rates across most population segments. 
These sustained efforts have successfully reduced both melanoma incidence and death rates across most population groups, though men 
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over 70 continue to show increasing rates. Australia's approach to artificial UV exposure represents the most aggressive regulatory response 
globally. Research revealed that sunbeds caused 16% of all melanomas in the 18–29 age group, with 76% of young melanoma patients having 
used sunbeds previously. Australia is the only country that has implemented a complete ban on tanning beds for individuals of all ages, while 
other nations have limited restrictions to minors only. Australia's pioneering legislation banning tanning beds demonstrates how bold policy 
interventions can address emerging cancer risks before they become entrenched public health problems. As the global community grapples 
with rising cancer burdens, the Australia-New Zealand model provides a blueprint for how sustained commitment to evidence-based preven-
tion can transform population health outcomes, even in the face of seemingly insurmountable environmental challenges.

Transforming cancer from tragedy to a preventable crisis

Cancer prevention represents one of modern medicine's most powerful yet underutilised weapons, offering extraordinary potential to slash 
human suffering while generating massive healthcare savings. The case for prevention rests on a fundamental and sobering reality: at least 
half of all cancers could be prevented or diagnosed at an early, potentially curable stage using knowledge we already possess today. This 
evidence transforms our entire concept of cancer—from an inevitable tragedy that strikes without warning to a largely preventable crisis 
demanding coordinated global messaging leading to action.

The numbers tell a compelling story. According to new data in The Cancer Atlas, Fourth Edition (2025), an estimated 50% of cancer deaths 
worldwide stem from modifiable risk factors that we can control: tobacco and alcohol use, infections, excess body weight, poor diet, physical 
inactivity, ultraviolet radiation, environmental pollutants and workplace exposures. The tobacco epidemic alone accounts for over 20% of all 
cancer deaths globally, while infections drive 12% of new diagnoses. Excess body weight has been definitively linked to at least 13 cancer 
types and is associated with 40% of uterine cancer deaths and 20% of kidney cancer fatalities. These are not abstract statistics—they repre-
sent millions of lives that could be saved through targeted prevention strategies that we know how to implement.

Preventing cancer: evidence-based strategies for global implementation

The case for cancer prevention spans from powerful individual interventions to transformative population health programs. Cessation of 
tobacco smoking stands out as the single greatest opportunity for cancer prevention worldwide, capable of preventing millions of deaths 
annually. The impact is both dramatic and measurable: quitting smoking achieves a 62% reduction in lung cancer deaths, while tobacco use 
remains the leading preventable cause of cancer across all demographics. This single intervention represents the clearest pathway to massive 
cancer burden reduction available to global health systems.

Several cancers can be virtually eliminated through existing medical interventions that achieve extraordinary effectiveness. Cervical cancer 
exemplifies this potential most powerfully. While the disease continues to devastate women across the developing world, screening pro-
grams alone can reduce mortality by 95%. HPV vaccination offers the potential to eliminate cervical cancer deaths entirely—a complete pre-
vention success against a disease that is nearly 100% preventable. The tragedy lies in the thousands of women who continue to die annually 
from a condition that medical science has rendered almost entirely avoidable.

For those with genetic predispositions, medical interventions offer risk reductions that seemed impossible just decades ago. Women with 
high-risk genetic inheritance can achieve over 95% breast cancer risk reduction through prophylactic mastectomy, while endocrine chemo-
prevention cuts breast cancer incidence by 50% in appropriate candidates. BRCA1 and BRAC2 pathogenic variant carriers can reduce ovarian 
cancer risk by over 90% through prophylactic surgery and achieve similar breast cancer protection. These represent precision prevention at 
its most powerful—near-complete protection for those who need it most.

Liver cancer, the world's sixth most common cancer and third-leading cause of cancer death with 870,000 new cases annually, offers another 
prevention triumph. Since hepatitis B infection drives over half of all liver cancer cases worldwide, hepatitis B vaccination achieves a remark-
able 90% mortality reduction. Combined with H. pylori treatment for stomach cancer prevention, these interventions demonstrate how 
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targeting infectious causes can eliminate major cancer burdens. Even colorectal cancer shows extraordinary prevention potential, with colo-
noscopy screening reducing mortality by 53% through early polyp detection and removal.

Lifestyle-based prevention opportunities are equally compelling, particularly in confronting the obesity pandemic. Severe obesity now affects 
43% of adults globally—more than 2.5 billion people—directly increasing risk for over a dozen cancer types, including breast, gastrointestinal, 
gynecological and thyroid cancers. In the United States alone, excess body weight drives more than 20% of all cancers. This crisis creates sub-
stantial prevention opportunities through diet, physical activity and comprehensive lifestyle programs. Emerging research on GLP-1 receptor 
agonists suggests these weight-loss medications may offer additional cancer prevention benefits.

The global cancer surge increasingly links to dietary shifts, particularly widespread consumption of processed and ultra-processed foods. 
High intake of processed meats, fried foods, sweets and heavily salted products independently increases risk for multiple cancers, includ-
ing stomach cancer. These findings underscore nutrition's critical role as a modifiable cancer prevention factor and demand stronger public 
health strategies to reduce exposure to dietary carcinogens.

The economic imperative for prevention interventions

The economic case for cancer prevention rivals the health benefits, representing one of modern healthcare's most cost-effective interven-
tions. Cancer screening and early detection deliver extraordinary investment returns through multiple economic mechanisms extending far 
beyond immediate treatment savings. Early-stage cancer patients face treatment costs 2–4 times lower than late-stage diagnoses, while 
Medicare beneficiaries diagnosed at advanced stages encounter up to 7 times higher costs—a reality demonstrated across 500,000 benefi-
ciaries studied.

These dramatic cost differentials reflect early-stage cancers' reduced intervention intensity, shorter treatment duration and fewer com-
plications compared to advanced disease. The economic benefits ripple throughout society, reducing productivity losses through fewer 
work absences and disability claims while lowering indirect costs, including uncovered personal expenses. Patients diagnosed early achieve 
improved outcomes enabling fast return to normal activities, creating beneficial economic effects extending far beyond healthcare systems. 
Screening asymptomatic individuals maximises both health outcomes and cost-effectiveness by detecting disease before symptoms develop 
and treatment becomes complex and expensive.

The European cancer screening index: a benchmark for progress

Current estimates suggest that at least 40% of European cancers could be prevented through effective implementation of existing knowl-
edge about risk and protective factors. When combined with screening, early detection and medical prevention strategies, Europe could 
additionally avoid over one-third of cancer deaths by 2050—a potential reduction that would save hundreds of thousands of lives and billions 
of euros.

The launch of the European Cancer Screening Policy Index represents a watershed moment in Europe's systematic approach to cancer pre-
vention. As the cornerstone of the ‘Time to Accelerate for Cancer Screening’ campaign, this evidence-based tool provides unprecedented 
insight into the state of cancer screening policies across EU Member States, creating accountability through transparent benchmarking and 
highlighting critical disparities that demand immediate attention.

Presently, only a select few European countries have fully implemented all recommended cancer screening programs covering breast, cervi-
cal, colorectal, prostate and lung cancers. Slovenia, Portugal, and Norway have emerged as continental leaders, demonstrating exemplary 
alignment with EU recommendations and serving as models for other nations to emulate. All EU member states except Bulgaria, Greece and 
the Slovak Republic have established breast cancer screening programs. The Nordic countries demonstrate exceptional performance, with 
Denmark achieving 83.0% participation, Finland 82.2% and Sweden 80.0%. Malta (77.8%) and Slovenia (77.2%) round out the top perform-
ers, illustrating that excellence is not limited to large, wealthy nations.
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Twenty-two EU member states maintain cervical cancer screening programs using traditional Pap tests, while a progressive cohort including 
Denmark, Finland, Italy, Sweden, Romania and Portugal has pioneered the integration of HPV testing. In Bulgaria, Romania and some Baltic 
states, rising persistent HPV infection rates coincide with absent or inadequate HPV vaccination programs, creating conditions for increas-
ing preventable cervical cancer. France presents a particularly concerning case, with HPV vaccination rates among young girls reaching only 
25%—a public health failure in one of Europe's most developed nations.

The European Cancer Screening Policy Index provides the framework for accountability and progress measurement. Now Europe must dem-
onstrate the political will to transform its cancer prevention potential into reality, ensuring that geographic location no longer determines 
cancer survival prospects across the continent.

Universal genetic testing and pharmacogenomics in cancer care

Cancer care stands at a pivotal moment in medical history. After decades of fighting disease after it strikes, we now possess the genetic 
tools to predict, prevent and precisely treat many cancers before it claims lives. The convergence of rapidly advancing genetic science 
with decreasing costs has created an unprecedented opportunity: universal genetic testing and pharmacogenomics could fundamentally 
transform cancer care from reactive treatment to proactive prevention. While this technology currently flourishes primarily in resource-rich 
nations, the benefits are so compelling that global adoption appears inevitable as costs plummet and accessibility expands.

The genetic reality of cancer has fundamentally dismantled our previous assumptions about hereditary risk. Among patients already battling 
cancer, the prevalence of inherited predisposition is staggering: 25% of ovarian cancer patients carry hereditary variants, as do 10% of those 
with breast, colorectal, prostate and pancreatic cancers. These are not merely statistics—they represent millions of families whose medical 
destinies could be rewritten through early genetic identification and intervention.

Consider the life-altering implications for unaffected family members. Women carrying BRCA1 mutations face a devastating 30%–40% 
lifetime risk of developing ovarian cancer, while BRCA2 carriers confront a 20% risk. These numbers represent a ticking genetic time bomb 
that precision medicine can defuse. When hereditary risk is identified before cancer develops, prophylactic surgeries, enhanced screening 
protocols and targeted lifestyle modifications can dramatically reduce cancer incidence, transforming genetic knowledge from abstract infor-
mation into concrete life-saving action.

In addition to known pathogenic variants, the current era of genetic testing now incorporates polygenic risk scores (PRS), which can identify 
individuals at very high genetic risk through the combined effects of hundreds of low-risk genes acting in concert. The future of genetic test-
ing will inevitably shift toward adopting PRS as a standard method for stratifying risk in the general population. When this genomic informa-
tion is combined with family history, lifestyle factors (including smoking, obesity and exercise), age and gender, it can provide personalised 
and highly specific cancer risk assessments for individuals. This comprehensive risk profiling enables people to engage in tailored prevention 
strategies and screening protocols that may extend beyond standard guidelines for their age-matched peers.

However, our current approach to genetic testing exposes a dangerous blind spot that may be costing lives. Traditional clinical criteria for 
determining who are recommended to receive genetic evaluation are proving woefully inadequate. A groundbreaking study of 361 colorectal 
cancer patients revealed that while 15.5% carried pathogenic mutations, our standard clinical guidelines would have missed 25% of these 
carriers entirely. This finding illuminates a critical shortfall in our medical system: we are systematically overlooking one in four hereditary 
cancer cases simply because they do not conform to our conventional risk assessment models.

The true scope of hereditary cancer emerges when we examine broader cancer populations rather than relying on selective testing. Among 
17,523 cancer patients who received comprehensive genetic testing, a remarkable 16.7% carried hereditary cancer pathogenic variants—a 
proportion that fundamentally challenges the medical community's long-held assumption that hereditary cancer represents a rare phenom-
enon. More critically, these data expose a troubling gap: many individuals with actionable genetic variants would never have qualified for 
testing under traditional guidelines, remaining unaware of their hereditary risk until after cancer struck.

This mounting evidence is reshaping medical practice at the highest levels. In 2024, the American Society of Clinical Oncology and the 
Society of Surgical Oncology made a landmark policy shift, recommending genetic testing for nearly all breast cancer patients—a dramatic 
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departure from the restrictive, criteria-based approaches that have dominated for decades. This evolution reflects a growing recognition that 
comprehensive testing identifies significantly more at-risk individuals and their families, ultimately preventing more cancers than selective 
strategies ever could. International data support this transformation: in Singapore, one-third of 1,154 cancer patients carried pathogenic 
germline variants that not only informed family risk but enabled many with advanced cancer to access targeted, germline-directed therapies.

The implications extend far beyond cancer patients to the broader healthy population. In a groundbreaking genomics study of 354,957 par-
ticipants from a single U.S. health system, 1 in 30 individuals (3.3%) harbored potentially actionable genetic findings. However, nearly 90% 
remained completely unaware of their elevated risk prior to screening—a stunning revelation about hidden genetic vulnerabilities throughout 
the population. Another large-scale U.S. screening study found that whole genome sequencing identified clinically significant inherited vari-
ants in 7.8% of participants: 3% carried cancer predisposition genes, 3.5% had reproductive condition variants and 1.3% possessed cardio-
vascular disease genes. Some individuals carried multiple high-risk variants, compounding their genetic vulnerability.

This shift toward universal testing represents more than diagnostic expansion—it transforms genetic assessment from a reactive tool 
deployed after cancer diagnosis into a proactive prevention strategy capable of intercepting disease before it develops. Multi-gene panel 
testing identifies actionable pathogenic variants that enable clinicians to implement risk-reduction strategies for new primary cancers, fun-
damentally altering the trajectory from treatment to prevention.

Perhaps most compelling is genetic testing's power to motivate the behavioural changes that traditional health education has struggled 
to achieve. When women learn about their genetic risk for breast and ovarian cancer, 72% report they ‘would try harder to have a healthy 
lifestyle.’ This statistic reveals precision medicine's untapped potential as a behaviour change catalyst, suggesting that personalised genetic 
risk information may prove to be among the most powerful tools available for motivating the lifestyle modifications essential to cancer 
prevention. In an era where population-wide health messaging often falls on deaf ears, individual genetic insights may finally provide the 
personalised motivation needed to transform prevention from concept into action.

Pharmacogenomics: optimising treatment while minimising harm

While genetic testing addresses cancer prevention, pharmacogenomics confronts an equally critical challenge: ensuring that life-saving treat-
ments do not become life-threatening. The fundamental flaw in modern prescribing should surprise no one—humans do not metabolise drugs 
at the same rate. However, standard drug dosing persists with a traditional ‘one size fits all’ approach, creates a medical lottery where some 
patients metabolise medications too rapidly to receive any benefit, while others process them so slowly that standard doses become toxic. 

Pharmacogenomics transforms drug prescribing—for both everyday medications and cancer therapies—from educated guesswork into a 
more precision science. While this genetic testing approach has not yet reached widespread clinical application, it represents an important 
emerging technology. By integrating genetic profiles with clinical, social and administrative data, pharmacogenomics maximises therapeutic 
benefits while preventing the devastating side effects that have long been accepted as inevitable collateral damage of treatment. In a health-
care system where the right drug at the wrong dose can mean the difference between cure and catastrophe, pharmacogenomics offers a path 
from crude population averages to individualised precision, ensuring that each patient receives exactly what their genetic makeup demands 
for optimal metabolism of their prescribed drug.

The urgency for this transformation becomes starkly apparent when examining medication-related harm across America. Adverse drug reac-
tions rank as the fourth leading cause of death nationwide, while suboptimal medication therapy drains an estimated $528 billion annually 
from the healthcare system. In oncology, where therapeutic windows are razor-thin and toxicities can prove fatal, the stakes of precision 
prescribing reach their absolute peak.

Recent population screening studies reveal pharmacogenomics' transformative potential hiding in plain sight. In a comprehensive U.S. health-
care system study involving whole genome sequencing, 2,017 individuals received management recommendations related to pharmacoge-
nomics. The results were striking: every patient carried at least one genetic variant that could affect their current or future medication 
response, with 14.6% harboring variants requiring immediate dose adjustments for optimal safety and efficacy.
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Parallel findings from the United Kingdom amplify this global pattern. Among 76,805 participants, 5.2% carried clinically relevant pharma-
cogenetic variants associated with drug-induced toxicity across just four key genes. The implications are profound: approximately 14,540 
cancer patients annually could benefit from reduced doses of antimetabolite chemotherapy drugs or alternative medications, potentially 
preventing thousands of severe adverse reactions.

The China National Genomics Pilot provides the most compelling real-world validation of pharmacogenomics in cancer care. This landmark 
implementation study enrolled over 6,000 adult oncology patients across 11 tertiary cancer hospitals, focusing on DPYD-guided dosing for 
fluoropyrimidine-based chemotherapy. Patients with DPYD variants metabolise these drugs differently, making standard dosing potentially 
toxic or even lethal. The results were nothing short of revolutionary: genetic-guided prescribing reduced toxicity-related hospitalisations by 
45%, with each patient saving approximately $1,450 in avoided hospitalisation, laboratory and testing costs.

These outcomes demonstrate that pharmacogenomics has evolved beyond theoretical promise into near-term future reality. The dramatic 
reduction in toxicity-related hospitalisations can potentially translate into fewer treatment delays, dramatically improved quality of life and 
more efficient healthcare resource utilisation. Perhaps most compelling, the economic analysis reveals that pharmacogenomic testing essen-
tially pays for itself through prevented complications and reduced healthcare consumption.

This emerging technology has the potential to transform drug prescribing—for both conventional medications and cancer therapeutics—from 
empirical trial-and-error approaches into precision science. By integrating genetic, clinical, social and administrative data, pharmacogenom-
ics can maximise therapeutic benefits while minimising devastating side effects for the patients and saving substantial costs from toxicity 
management. This represents a fundamental paradigm shift in cancer treatment: moving from accepting toxic side effects as inevitable col-
lateral damage to preventing toxicity through genetic foresight. As precision medicine continues to evolve, pharmacogenomics and ‘precision 
prescribing’ stand as compelling evidence that the future of cancer care lies not just in developing more powerful cancer treatments, but in 
deploying existing therapies more intelligently and safely.

A moral imperative for precision cancer medicine

The transition to precision medicine requires a fundamental cultural shift in oncology practice. As technological and scientific advances 
become increasingly integrated into clinical care, genetic information—both the inherited germline profile and the somatic molecular profile 
of the tumour—will evolve from a specialised tool to an essential component of cancer treatment—as routine and indispensable as tumour 
staging or performance status assessment. This transformation demands comprehensive, ongoing education and training programs to ensure 
healthcare providers can confidently interpret genetic results, understand their clinical implications and translate complex genomic data into 
actionable treatment decisions that improve patient outcomes.

Patient education represents another critical component of successful implementation. Individuals must understand the value of genetic 
testing, not only for their own care but also for their families' future health. This education should address concerns about genetic discrimina-
tion while emphasising the preventive and therapeutic benefits of genetic knowledge.

The convergence of evidence supporting universal genetic testing and pharmacogenomics in cancer care creates a compelling case for 
fundamental changes in oncology practice. We now possess the tools to identify individuals at high risk for cancer before disease develops, 
enabling preventive interventions that can save lives. Simultaneously, we can optimise cancer treatments based on individual genetic profiles, 
improving outcomes while reducing toxicity and healthcare costs.

The question is no longer whether we should implement universal genetic testing and pharmacogenomics, but how quickly we can overcome 
the barriers to widespread adoption. Every day we delay comprehensive implementation, we miss opportunities to prevent cancers in high-
risk individuals and to optimise treatments for those already diagnosed. The technology exists, the evidence is clear and the benefits are 
substantial—both for individual patients and for healthcare systems.

The transformation of cancer prevention from theory to practice requires recognition that prevention represents not just a health opportu-
nity but an economic imperative. With treatment costs escalating and cancer incidence projected to increase dramatically over the coming 
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decades, prevention strategies offer the possibility of bending the cost curve while saving lives. However, these advances bring potential 
challenges, including risks of genetic discrimination, insurance complications, strained familial relationships and clinical uncertainty in risk 
assessment.

To realise prevention's full potential, policymakers and insurance companies must establish robust legal frameworks and policies that protect 
the confidentiality of genetic information and ensure that risk profiles are not used in discriminatory ways. When properly implemented with 
appropriate safeguards, the evidence demonstrates that investing in prevention yields extraordinary returns—both in human lives saved and 
healthcare costs avoided. This makes comprehensive cancer prevention programs among the most critical and cost-effective investments 
any healthcare system can make.

A call to action

Looking toward the future, these projections reveal a world facing a cancer crisis of unprecedented scale of death, suffering and economic 
burden—where incidence nearly doubles within 25 years while half of all cancers remain preventable or curable if detected early. Without 
decisive intervention, this burden could devastate those communities least equipped to respond, driving millions of families into financial 
ruin and deepening global health inequities and economies in nations least equipped to afford it. The data demand urgent action from poli-
cymakers, healthcare systems and the international community to prevent cancer from becoming an even greater driver of global inequality.

However, this crisis is not inevitable. In fact, millions of lives could be saved using the knowledge and interventions we already possess. 
The barrier is not scientific understanding but implementation at scale. Reducing the burden of chronic diseases and cancer requires mov-
ing upstream to tackle root causes. We must address shared risk factors and social determinants of health, ensure equitable prevention 
and screening across all life stages, and build partnerships that span sectors. This comprehensive approach is essential to confronting these 
closely linked health challenges. To accomplish these ambitious and long-term goals, we need coordinated global action: governments invest-
ing in prevention funding and infrastructure, healthcare systems prioritising early detection, insurance systems covering proven interventions 
and communities mobilising around evidence-based strategies that work.

While our passion for reducing the global cancer burden drives important progress, significant challenges remain. Targeted initiatives have 
enhanced cancer care delivery in high-resource countries, but fundamental barriers remain in low-resource countries: insufficient public 
awareness, deeply rooted societal stigma, fragmented healthcare infrastructure and critical shortages of oncology and surgical specialists. 
We urgently need more research to develop effective interventions and cost-effective prevention strategies for general populations, along-
side better management approaches for cancer patients, regardless of where they live. Our understanding of communities bearing the heavi-
est disease burden remains inadequate. 

This crisis, while daunting in scope, is not inevitable. The patterns revealed in these projections represent a call to action—an opportunity to 
reshape cancer's future impact through coordinated global effort, strategic investment in prevention and early detection and a commitment 
to ensuring that geography and economic status no longer determine whether a cancer diagnosis becomes a death sentence or a manageable 
medical condition.

Conflicts of interest

None known.

Funding

None.

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2071


Re
vi

ew

ecancer 2026, 20:2071; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2026.2071� 16

References

Global statistics on cancer:

	 1.	 Bray F, Laversanne M, and Sung H, et al (2024) Global cancer statistics 2022: gLOBOCAN estimates of incidence and mortality world-
wide for 36 cancers in 185 countries A Cancer J Clin 74 229–263 

	 2.	 Adalberto M Filho, Laversanne M, and Ferlay J, et al (2025) GLOBOCAN 2022 cancer estimates: data sources, methods, and a snapshot 
of the cancer burden worldwide Int J Cancer 156 1336–1346 

	 3.	 Yan W, Liu M, and Jing W, et al (2025) Disparities in the incidence, mortality and disability-adjusted life years of 33 early-onset cancer 
groups globally, 2012-2021: a systematic analysis JExp Hematol Oncol 14(1) 38 https://doi.org/10.1186/s40164-025-00634-7

	 4.	 Li Y, Song W, and Gao P, et al (2025) Global, regional, and national burden of breast, cervical, uterine, and ovarian cancer and their risk 
factors among women from 1990 to 2021, and projections to 2050: findings from the global burden of disease study 2021 BMC Cancer 
25 330 

	 5.	 Amy Lastuka A, Michael R, and Breshock MR, et al (2025) Global, regional, and national health-care inefficiency and associated factors 
in 201 countries, 1995–2022: a stochastic frontier meta-analysis for the Global Burden of Disease Study 2023 Lancer Glob Healrth 13 

	 6.	 Cao W, Qin K, and Li F, et al (2024) Comparative study of cancer profiles between 2020 and 2022 using global cancer statistics (GLO-
BOCAN) J Natl Cancer Cent 4(2) 128–134 https://doi.org/10.1016/j.jncc.2024.05.001

	 7.	 Wu Z, Xia F, and Lin R (2024) Global burden of cancer and associated risk factors in 204 countries and territories, 1980-2021: a sys-
tematic analysis for the GBD 2021 J Hematol Oncol 17(1) 119 https://doi.org/10.1186/s13045-024-01640-8

	 8.	 Sung H, Ferlay J, and Siegel RL, et al (2021) Global Cancer Statistics 2020: gLOBOCAN Estimates of Incidence and Mortality Worldwide 
for 36 Cancers in 185 Countries Cancer J For Clinicians 71(3) 209–249 https://doi.org/10.3322/caac.21660

	 9.	 Allemani C, Matsuda T, and Di Carlo V, et al (2018) Global surveillance of trends in cancer survival 2000-14 (CONCORD-3): analysis 
of individual records for 37 513 025 patients diagnosed with one of 18 cancers from 322 population-based registries in 71 countries 
Lancet 391(10125) 1023–75 https://doi.org/ 10.1016/S0140-6736(17)33326-3

10.	 De Martel C, Plummer M, and Vignat J, et al (2017) Worldwide burden of cancer attributable to HPV by site, country and HPV type Int 
J Cancer 141(4) 664–670 https://doi.org/10.1002/ijc.30716

Cancer by region or countries:

	11.	 Elmadani M, Mokaya PO, and Omer AAA, et al (2025) Cancer burden in Europe: a systematic analysis of the GLOBOCAN database 
(2022) BMC Cancer 25(1) 447 https://doi.org/10.1186/s12885-025-13862-1

	12.	 Wang XM, Borsky K, and Proctor DW, et al (2025) Trends in cutaneous melanoma mortality and incidence in European Union 15+ 
countries between 1990 and 2019 J Eur Acad Dermatol Venereol 39(7) 1285–1296 https://doi.org/10.1111/jdv.20524 

	13.	 Dyba T, Randi G, and Bray F, et al (2021) The European cancer burden in 2020: incidence and mortality estimates for 40 countries and 
25 major cancers Eur J Cancer 157 308–347 https://doi.org/10.1016/j.ejca.2021.07.039 

	14.	 Christopher P Wild, Espina C, and Bauld L, et al (2019) Cancer Prevention in Europe Mol Oncol 13(3) 528–534 https://doi.
org/10.1002/1878-0261.12455.Epub 

	15.	 Mignozzi S, Santucci C, and Levi F, et al (2026) Cancer mortality predictions for 2025 in Latin America with focus on prostate cancer Eur 
J Cancer Prev 35(2) 97-107 https://doi.org/10.1097/CEJ.0000000000000959

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2071
https://doi.org/10.1186/s40164-025-00634-7
https://doi.org/10.1016/j.jncc.2024.05.001
https://doi.org/10.1186/s13045-024-01640-8
https://doi.org/10.3322/caac.21660
https://doi.org/ 10.1016/S0140-6736(17)33326-3
https://doi.org/10.1002/ijc.30716
https://doi.org/10.1186/s12885-025-13862-1
https://doi.org/10.1111/jdv.20524
https://doi.org/10.1016/j.ejca.2021.07.039
https://doi.org/10.1002/1878-0261.12455.Epub
https://doi.org/10.1002/1878-0261.12455.Epub
https://doi.org/10.1097/CEJ.0000000000000959


Re
vi

ew

ecancer 2026, 20:2071; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2026.2071� 17

	16.	 Alfaro T, Martinez-Folgar K, and Stern D, et al (2025) Variability and social patterning of cancer mortality in 343 Latin American cities: 
an ecological study Lancet Glob Health 13(2) e268–e276 https://doi.org/10.1016/S2214-109X 

	17.	 Villarreal-Garza C, Aranda-Gutierrez A, and Gonzalez-Sanchez DG (2025) National cancer control plans in Latin America and the Carib-
bean: challenges and future directions Lancet Oncol 26(6) e320–e330 

	18.	 Werutsky G, Gössling G, and Pellegrini RA, et al (2022) Socioeconomic Impact of Cancer in Latin America and The Caribbean Arch Med 
Res 53(8) 818–825 https://doi.org/10.1016/j.arcmed.2022.11.013 

	19.	 Brito ABC, Felismino TC, and Silva DRME, et al (2024) Survival trends in gastric cancer in Brazil: real-life data from a large cancer center 
Ecancermedicalscience 18 1706 https://doi.org/10.3332/ecancer.2024.1706 

20.	 Silva ARC, Alicandro G, and Guandalini VR, et al (2024) Exploring the link between dietary patterns and gastric adenocarcinoma in 
Brazil: a mediation analysis BMC Med 22(1) 562 https://doi.org/10.1186/s12916-024-03785-2 

21.	 Peres SV, Silva DRM, and Coimbra FJF, et al (2022) Consumption of processed and ultra-processed foods by patients with stomach 
adenocarcinoma: a multicentric case-control study in the Amazon and southeast regions of Brazil Cancer Causes Control 33(6) 889–898 
https://doi.org/10.1007/s10552-022-01567-w 

22.	 Dee EC, Laversanne M, and Bhoo-Pathy N, et al (2025) Cancer incidence and mortality estimates in 2022 in southeast Asia: a compara-
tive analysis Lancet Oncol 26(4) 516–528 https://doi.org/10.1016/S1470-2045(25)00017-8 

23.	 Ding J, Guo W, and Xue Q, et al (2025) Global and East Asia tracheal, bronchus, and lung cancer trend analysis from 1990 to 2021 and 
forecast trend from 2021 to 2035 Front Oncol 15 1542067 https://doi.org/10.3389/fonc.2025.1542067 

24.	 Fu M, Peng Z, and Wu M, et al (2025) Current and future burden of breast cancer in Asia: a GLOBOCAN data analysis for 2022 and 
2050 Breast 79 103835 https://doi.org/10.1016/j.breast.2024.103835 

25.	 Xia C, Liu Y, and Qing X (1990) Burden of gastrointestinal cancers in Asia, 1990-2019 BMC Gastroenterol 25(1) 232 https://doi.
org/10.1186/s12876-025-03824-z 

26.	 Wang F, Liu S, and Li J, et al (2025) Burdens of Breast Cancer and Projections for 2030 Among Women in Asia: findings from the 2021 
Global Burden of Disease Study J Curr Oncol 32(5) 267 https://doi.org/10.3390/curroncol32050267 

27.	 Yang S, Deng Y, and Zheng Y, et al (2025) Burden, trends, and predictions of liver cancer in China, Japan, and South Korea: analysis 
based on the Global Burden of Disease Study 2021 Hepatol Int 19(2) 441–459 https://doi.org/10.1007/s12072-024-10763-6 

28.	 Diao X, Guo C, and Jin Y, et al (2025) Cancer situation in China: an analysis based on the global epidemiological data released in 2024 
Cancer Commun (Lond) 45(2) 178–197 https://doi.org/10.1002/cac2.12627 

29.	 Wu Z, Yu Y, and Xie F, et al (2024) Economic burden of patients with leading cancers in China: a cost-of-illness study BMC Health Serv 
Res 24(1) 1135 https://doi.org/10.1186/s12913-024-11514-x 

30.	 Zhan Z, Zeng Y, and Xu S, et al (2025) Long-term trends in the burden of cancer attributable to high body mass index in China from 1990 
to 2021 Front Nutr 12 1606747 https://doi.org/10.3389/fnut.2025.1606747 

31.	 Long Z, Qiu Y, and Long Z, et al (2025) Epidemiology of breast cancer in Chinese women from 1990 to 2021: a systematic analysis and 
comparison with the global burden BMC Cancer 25(1) 3 https://doi.org/10.1186/s12885-024-13336-w 

32.	 Tan N, Wu Y, and Li B, et al (2024) Burden of female breast and five gynecological cancers in China and worldwide Chin Med J (Engl) 
137(18) 2190–2201 https://doi.org/10.1097/CM9.0000000000003293 

33.	 Ren W, Guo X, and Liu Z, et al (2025) Burden of female-specific cancers in China from 1990 to 2021: a systematic analysis for the Global 
Burden of Disease Study 2021 JCancer 131(2) e35712 https://doi.org/10.1002/cncr.35712 

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2071
https://doi.org/10.1016/S2214-109X
https://doi.org/10.1016/j.arcmed.2022.11.013
https://doi.org/10.3332/ecancer.2024.1706
https://doi.org/10.1186/s12916-024-03785-2
https://doi.org/10.1007/s10552-022-01567-w
https://doi.org/10.1016/S1470-2045(25)00017-8
https://doi.org/10.3389/fonc.2025.1542067
https://doi.org/10.1016/j.breast.2024.103835
https://doi.org/10.1186/s12876-025-03824-z
https://doi.org/10.1186/s12876-025-03824-z
https://doi.org/10.3390/curroncol32050267
https://doi.org/10.1007/s12072-024-10763-6
https://doi.org/10.1002/cac2.12627
https://doi.org/10.1186/s12913-024-11514-x
https://doi.org/10.3389/fnut.2025.1606747
https://doi.org/10.1186/s12885-024-13336-w
https://doi.org/10.1097/CM9.0000000000003293
https://doi.org/10.1002/cncr.35712


Re
vi

ew

ecancer 2026, 20:2071; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2026.2071� 18

34.	 Qiu H, Cao S, and Xu R (2021) Cancer incidence, mortality, and burden in China: a time-trend analysis and comparison with the United 
States and United Kingdom based on the global epidemiological data released in 2020 Cancer Commun (Lond) 41(10) 1037–1048 
https://doi.org/10.1002/cac2.12197 

35.	 Rahmat SA and He Y (2024) Cancer Burden and Attributable Risk Factors of Cancers in China: epidemiological Insights and Compari-
sons with India Cancer Control 31 10732748241276674 https://doi.org/10.1177/10732748241276674 

36.	 Census and Statistics Department, The Government of Hong Kong SAR (2024) Thematic Household Survey Report No. 79 - Pattern of 
Smoking https://www.censtatd.gov.hk/en/wbr.html?ecode=B11302012024XX01&scode=453

37.	 Department of Health, The Government of Hong Kong SAR (2025) Report of Health Behaviour Survey 2023 https://www.chp.gov.hk/en/
static/101105.html

38.	 Singh K, Grover A, and Dhanasekaran K (2025) Unveiling the cancer epidemic in India. A glimpse into GLOBOCAN 2022 and past pat-
terns Lancet Regional Health - Southeast Asia 34 100546 

39.	 Jena D, Padhi BK, and Quazi Syed Zahiruddin QS, et al (2024) Estimation of burden of cancer incidence and mortality in India: based on 
global burden of disease study 1990–202 BMC Cancer 24 1278 https://doi.org/10.1186/s12885-024-13035-6 

40.	 Mangayarkarasi V, Durairaj E, and Ramanathan V (2025) Enhancing Cancer Screening and Early Diagnosis in India: overcoming Chal-
lenges and Leveraging Emerging Technologies Cureus 17(2) e78808 https://doi.org/10.7759/cureus.78808 

41.	 Rao S, Wu H, and Zhang G, et al (2025) A comparative analysis of the burden, trends and inequalities of tracheal, bronchus, and lung 
cancer in India from 2000 to 2021: a systematic analysis for the Global Burden of Disease study 2021 PLoS One 20(5) 322646 https://
doi.org/10.1371/journal.pone.0322646 

42.	 Li K, Lu S, and Zhao J, et al (1990) Analysis of the distribution of malignant tumor burden across eight systems in Africa: an epi-
demiological analysis based on the global burden of disease study 1990-2021 Int J Surg 2025 5852-5867 https://doi.org/10.1097/
JS9.0000000000002710

43.	 Cheng ML, Zhang L, and Borok M, et al (2015) The incidence of esophageal cancer in Eastern Africa: identification of a new geographic 
hot spot? Cancer Epidemiology 39(2) 143–149 https://doi.org/10.1016/j.canep.2015.01.001 

44.	 Manirakiza AVC, Mutesa L, and Mathew CG, et al (2025) Breast Cancer: genetic Risk Assessment, Diagnostics, and Therapeutics in 
African Populations Annu Rev Genomics Hum Genet 26(1) 245-259 https://doi.org/10.1146/annurev-genom-111522-013953 

45.	 Fu M, Peng Z, and Wu M, et al (2025) Assessing the African burden of breast cancer: a demographic analysis using Global Cancer 
Observatory 2022 Eur J Surg Oncol 51(5) 109627 https://doi.org/10.1016/j.ejso.2025.109627 

46.	 Gift AB, Otorkpa MJ, and Oluwatobi O, et al (2025) Long-term outcome of surgery for lung cancer in Africa: a systematic review and 
meta-analysis Ecancer 19 1951 https://doi.org/ 10.3332/ecancer.2025.1951

47.	 Hofmarcher T, Manzano García A, and Wilking N, et al (2023) The Disease Burden and Economic Burden of Cancer in 9 Countries in the 
Middle East and Africa Value Health Reg Issues 37 81–87 

48.	 Batran RA, Tahoun S, and Helmy L, et al (2025) Breast Cancer in the Middle East and North Africa: economic Burden, Market Trends, 
and Care Challenges JCO Oncol Pract 16 

49.	 Haghighatdoost F, Mehrabani-Zeinabad K, and Hajihashemi P, et al (2024) Burden of colorectal cancer and its risk factors in the North 
Africa and Middle East (NAME) region, 1990–2019: a systematic analysis of the global burden of disease study BMC Public Health 24 
557 https://doi.org/10.1186/s12889-024-18027-6

50.	 Al Saidi I, Mohamedabugroon A, and Sawalha A, et al (2022) Epidemiology of bladder cancer in the Arab World: 2019 global burden of 
disease data Asian Pac J Cancer Prev 23(9) 2907–2919 

51.	 He S, Xia C, and Li H, et al (2024) Cancer profiles in China and comparisons with the USA: a comprehensive analysis in the incidence, 
mortality, survival, staging, and attribution to risk factors Sci China Life Sci 67(1) 122–131 https://doi.org/10.1007/s11427-023-2423-1 

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2071
https://doi.org/10.1002/cac2.12197
https://doi.org/10.1177/10732748241276674
https://www.censtatd.gov.hk/en/wbr.html?ecode=B11302012024XX01&scode=453
https://www.chp.gov.hk/en/static/101105.html
https://www.chp.gov.hk/en/static/101105.html
https://doi.org/10.1186/s12885-024-13035-6
https://doi.org/10.7759/cureus.78808
https://doi.org/10.1371/journal.pone.0322646
https://doi.org/10.1371/journal.pone.0322646
https://doi.org/10.1097/JS9.0000000000002710
https://doi.org/10.1097/JS9.0000000000002710
https://doi.org/10.1016/j.canep.2015.01.001
https://doi.org/10.1146/annurev-genom-111522-013953
https://doi.org/10.1016/j.ejso.2025.109627
https://doi.org/ 10.3332/ecancer.2025.1951
https://doi.org/10.1186/s12889-024-18027-6
https://doi.org/10.1007/s11427-023-2423-1


Re
vi

ew

ecancer 2026, 20:2071; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2026.2071� 19

52.	 Xia C, Dong X, and Li H, et al (2022) Cancer statistics in China and United States, 2022: profiles, trends, and determinants Chin Med J 
(Engl) 135(5) 584–590 https://doi.org/10.1097/CM9.0000000000002108 

53.	 Wu Y, He S, and Cao M, et al (2024) Comparative analysis of cancer statistics in China and the United States in 2024 Chin Med J (Engl) 
137(24) 3093–3100 https://doi.org/10.1097/CM9.0000000000003442 

54.	 GBD 2021 US Burden of Disease Collaborators (2024) The burden of diseases, injuries, and risk factors by state in the USA, 1990–
2021: a systematic analysis for the Global Burden of Disease Study 2021 Lancet 404(10469) 2314–2340 https://doi.org/10.1016/
S0140-6736(24)01446-6 

55.	 Huang Y, Huang H, and Wei T, et al (2024) Disparities, trends, and predictions to 2040 in gastrointestinal cancer incidence, mortality in 
the United States Am J Gastroenterol 120(6) 1367–1380 https://doi.org/10.14309/ajg.0000000000003198 

56.	 Zhan C, Qiu B, and Wang J, et al (2024) Temporal and spatial trends in gastric cancer burden in the USA from 1990 to 2021: findings 
from the global burden of disease study 2021 Front Oncol 14 1499384 https://doi.org/10.3389/fonc.2024.1499384 

57.	 Han B, Zheng R, Zeng H, et al (2024) Cancer incidence and mortality in China, 2022 J Natl Cancer Cent 4(1) 47–53

58.	 Zeng H, Ran X, An L, et al (2021) Disparities in stage at diagnosis for five common cancers in China: a multicentre, hospital-based, 
observational study Lancet Public Health 6(12) e877

59.	 Zeng H, Zheng R, Sun K, et al (2024) Cancer survival statistics in China 2019-2021: a multicenter, population-based study J Natl Cancer 
Cent 4(3) 203–213

60.	 Zeng H, Chen W, Zheng R, et al (2018) Changing cancer survival in China during 2003-15: a pooled analysis of 17 population-based 
cancer registries Lancet Glob Health 6(5) e555–e567.

Specific cancer types:

	61.	 George JE, George PS, and Krishna JKM, et al (2025) Global trends in lung cancer incidence and mortality by age, gender and morphol-
ogy and forecast: a bootstrap-based analysis Lung Cancer 205 108626 [https://doi.org/10.1016/j.lungcan.2025.108626] 

	62.	 Lu DN, Jiang Y, and Zhang WC, et al (2025) Lung Cancer incidence in both sexes across global areas: data from 1978 to 2017 and pre-
dictions up to 2035 BMC Pulm Med 25(1) 281 https://doi.org/10.1186/s12890-025-03748-0 

	63.	 Xiang Y, Chen Y, and Lan L, et al (2025) Global burden of lung cancer attributable to metabolic and dietary risk factors: an overview of 
3 decades and forecasted trends to 2036 Front Nutr 12 1534106 https://doi.org/10.3389/fnut.2025.1534106 

	64.	 Jani CT, Kareff SA, and Morgenstern-Kaplan D, et al (2025) Evolving trends in lung cancer risk factors in the ten most populous coun-
tries: an analysis of data from the 2019 Global Burden of Disease Study EClinicalMedicine 79 103033 https://doi.org/10.1016/j.
eclinm.2024.103033 

	65.	 Zhou J, Xu Y, and Liu J, et al (2024) Global burden of lung cancer in 2022 and projections to 2050: incidence and mortality estimates 
from GLOBOCAN Cancer Epidemiology 93 102693 https://doi.org/10.1016/j.canep.2024.102693 

	66.	 Kuang Z, Wang J, and Liu K, et al (2024) Global, regional, and national burden of tracheal, bronchus, and lung cancer and its risk fac-
tors from 1990 to 2021: findings from the global burden of disease study 2021 E Clin Med 75 102804 https://doi.org/10.1016/j.
eclinm.2024.102804 

	67.	 Zhang Y, Vaccarella S, and Morgan E, et al (2023) Global variations in lung cancer incidence by histological subtype in 2020: a popula-
tion-based study Lancet Oncol 24(11) 1206–1218 https://doi.org/10.1016/S1470-2045(23)00444-8 

	68.	 Leiter A, Veluswamy RR, and Wisnivesky JP (2023) The global burden of lung cancer: current status and future trends Nat Rev Clin Oncol 
20(9) 624–639 https://doi.org/10.1038/s41571-023-00798-3 

	69.	 Lam DCL, Liam CK, and Andarini S, et al (2023) Lung cancer screening in Asia: an expert consensus report J Thorac Oncol 18(10) 1303–
1322 

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2071
https://doi.org/10.1097/CM9.0000000000002108
https://doi.org/10.1097/CM9.0000000000003442
https://doi.org/10.1016/S0140-6736(24)01446-6
https://doi.org/10.1016/S0140-6736(24)01446-6
https://doi.org/10.14309/ajg.0000000000003198
https://doi.org/10.3389/fonc.2024.1499384
https://doi.org/10.1016/j.lungcan.2025.108626
https://doi.org/10.1186/s12890-025-03748-0
https://doi.org/10.3389/fnut.2025.1534106
https://doi.org/10.1016/j.eclinm.2024.103033
https://doi.org/10.1016/j.eclinm.2024.103033
https://doi.org/10.1016/j.canep.2024.102693
https://doi.org/10.1016/j.eclinm.2024.102804
https://doi.org/10.1016/j.eclinm.2024.102804
https://doi.org/10.1016/S1470-2045(23)00444-8
https://doi.org/10.1038/s41571-023-00798-3


Re
vi

ew

ecancer 2026, 20:2071; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2026.2071� 20

70.	 Ding R, Xiao Y, and Mo M, et al (2022) Breast cancer screening and early diagnosis in Chinese women Cancer Biol Med 19(4) 450–467 
https://doi.org/10.20892/j.issn.2095-3941.2021.0676

71.	 Li Y, Song W, and Gao P, et al (2025) Global, regional, and national burden of breast, cervical, uterine, and ovarian cancer and their risk 
factors among women from 1990 to 2021, and projections to 2050: findings from the global burden of disease study 2021 BMC Cancer 
25 330

72.	 Deng T, Zi H, and Guo XP, et al (2025) Global, regional, and national burden of breast cancer, 1990-2021, and projections to 2050: a 
systematic analysis of the global burden of disease study 2021 Thorac Cancer 16(9) e70052 https://doi.org/10.1111/1759-7714.70052 

73.	 Cai Y, Dai F, and Ye Y, et al (2025) The global burden of breast cancer among women of reproductive age: a comprehensive analysis Sci 
Rep 15(1) 9347 https://doi.org/10.1038/s41598-025-93883-9 

74.	 Kim J, Harper A, and Mccormack V, et al (2025) Global patterns and trends in breast cancer incidence and mortality across 185 coun-
tries Nat Med 31(4) 1154–1162 https://doi.org/10.1038/s41591-025-03502-3 

75.	 Sha R, Kong XM, and Li XY, et al (2024) Global burden of breast cancer and attributable risk factors in 204 countries and territories, from 1990 
to 2021: results from the Global Burden of Disease Study 2021 Biomark Res 12(1) 87 https://doi.org/10.1186/s40364-024-00631-8 

76.	 Gao M, Wik SL, and Yu Q, et al (2024) Disease burden, risk factors, and temporal trends in breast cancer in low- and middle-income 
countries: a global study Public Health Challenges 3(3) e223 https://doi.org/10.1002/puh2.223 

77.	 Weiss A, Agnese DM, and Al-Hilli Z, et al (2025) An overview of the importance of neoadjuvant systemic therapy for breast cancer 
patients Ann Surg Oncolol 32 5453–5466 

78.	 Matsuda T, Fujimoto A, and Igarashi Y (2025) Colorectal cancer: epidemiology, risk factors, and public health strategies Digestion 106(2) 
91–99 https://doi.org/10.1159/000543921 

79.	 Li X, Xiao X, and Wu Z, et al (2025) Global, regional, and national burden of early-onset colorectal cancer and projection to 2050: an 
analysis based on the Global Burden of Disease Study 2021 Public Health 238 245–253 https://doi.org/10.1016/j.puhe.2024.12.011 

80.	 Zhang J, Ou D, and Xie A, et al (2024) Global burden and cross-country health inequalities of early-onset colorectal cancer and its risk 
factors from 1990 to 2021 and its projection until 2036 BMC Public Health 24(1) 3124 https://doi.org/10.1186/s12889-024-20624-4 

81.	 Su J, Liang Y, and He X (2024) The global burden and trends analysis of early-onset colorectal cancer attributable to dietary risk factors 
in 204 countries and territories, 1990-2019: a secondary analysis for the global burden of disease study 2019 Front Nutr 11 1384352 
https://doi.org/10.3389/fnut.2024.1384352 

82.	 Liang Y, Zhang N, and Wang M, et al (2023) Distributions and trends of the global burden of colorectal cancer attributable to dietary 
risk factors over the past 30 years Nutrients 16(1) 132 https://doi.org/10.3390/nu16010132 

83.	 Morgan E, Arnold M, and Gini A, et al (2023) Global burden of colorectal cancer in 2020 and 2040: incidence and mortality estimate 
from GLOBOCAN Gut 72(2) 338–344 https://doi.org/10.1136/gutjnl-2022-327736 

84.	 Li Q, Yu M, and Lv H, et al (2023) Burden of early-onset colorectal cancer along with attributable risk factors from 1990 to 2019: a 
comparative study between China and other G20 countries BMC Public Health 23(1) 1463 https://doi.org/10.1186/s128 

85.	 Arnold M, Abnet CC, and Neale RE, et al (2020) Global burden of 5 major types of gastrointestinal cancer Gastroenterology 159(1) 
335–349 https://doi.org/10.1053/j.gastro.2020.02.06 

86.	 Yin Y and Zhang XF (2025) The burden and trends of gastric cancer from 1990 to 2021 in China and globally: a cross-sectional study 
Front Med (Lausanne) 12 1533544 https://doi.org/10.3389/fmed.2025.1533544 

87.	 Sharma R (2024) Burden of stomach cancer incidence, mortality, disability adjusted life years, and risk factors in 204 countries, 1990–
2019: an examination of global burden of disease J Gastrointestinal Cancer 55 787–799 

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2071
https://doi.org/10.20892/j.issn.2095-3941.2021.0676
https://doi.org/10.1111/1759-7714.70052
https://doi.org/10.1038/s41598-025-93883-9
https://doi.org/10.1038/s41591-025-03502-3
https://doi.org/10.1186/s40364-024-00631-8
https://doi.org/10.1002/puh2.223
https://doi.org/10.1159/000543921
https://doi.org/10.1016/j.puhe.2024.12.011
https://doi.org/10.1186/s12889-024-20624-4
https://doi.org/10.3389/fnut.2024.1384352
https://doi.org/10.3390/nu16010132
https://doi.org/10.1136/gutjnl-2022-327736
https://doi.org/10.1186/s128
https://doi.org/10.1053/j.gastro.2020.02.06
https://doi.org/10.3389/fmed.2025.1533544


Re
vi

ew

ecancer 2026, 20:2071; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2026.2071� 21

88.	 López MJ, Carbajal J, and Alfaro AL, et al (2023) Characteristics of gastric cancer around the world Crit Rev Oncol Hematol 103841 
https://doi.org/10.1016/j.critrevonc.2022.103841

89.	 Brooks PJ, Enoch MA, and Goldman D, et al (2009) The alcohol flushing response: an unrecognized risk factor for esophageal cancer 
from alcohol consumption PLoS Med 6(3) 50 https://doi.org/10.1371/journal.pmed.1000050 

90.	 Langselius O, Rumgay H, and De Vries E, et al (2022) Global burden of cutaneous melanoma incidence attributable to ultraviolet radia-
tion in 2022 Int J Cancer

91.	 Arbyn M, Weiderpass E, and Bruni L, et al (2020) Estimates of incidence and mortality of cervical cancer in 2018: a worldwide analysis 
Lancet Glob Health 8(2) e191–e203 https://doi.org/10.1016/S2214-109X(19)30482-6 

92.	 Zhang Y, Fan Z, and Wang J, et al (2025) HPV vaccination, screening disparities, and the shifting landscape of cervical cancer burden: a global 
analysis of trends, inequalities, and policy implications BMC Women’s Health 25(1) 285 https://doi.org/10.1186/s12905-025-03841-w 

93.	 Zhu B, Gu H, and Mao Z, et al (2024) Global burden of gynecological cancers in 2022 and projections to 2050 J Glob Health 14 4155 

94.	 Li C, Kuang X, and Zou S, et al (2025) Rising incidence and clinical impact of kidney cancer in China and worldwide: a call for targeted 
prevention, early diagnosis, and equitable treatment Transl Androl Urol 14(5) 1391–1407 https://doi.org/10.21037/tau-2024-750 

Cancer prevention:

	95.	 Coll PP, Korc-Grodzicki B, and Ristau BT, et al (2020) Cancer prevention and screening for older adults: part 2. Interventions to prevent 
and screen for breast, prostate, cervical, ovarian, and endometrial cancer J Am Geriatr Soc 68(11) 2684–2691 [https://doi.org/10.1111/
jgs.16794] 

	96.	 Beaglehole R, Bonita R, and Magnusson R (2011) Global cancer prevention: an important pathway to global health and development 
Public Health 125(12) 821–831 https://doi.org/10.1016/j.puhe.2011.09.029 

	97.	 Karen ME and Colditz GA (2017) Realizing the potential of cancer prevention New Eng J Med 376 986–990 

	98.	 Bandini L, Schatz A, and Hood V, et al (2023) NCCN policy summit: reducing the cancer burden through prevention and early detection 
J Natl Compr Canc Netw 21(9) 910–914 https://doi.org/10.6004/jnccn.2023.7040 

	99.	 Weitzel JN and Mccahill LE (2001) The power of genetics to target surgical prevention N Engl J Med 344(25) 1942–1944 https://doi.
org/10.1056/NEJM200106213442511 

	100.	Conti CB, Agnesi S, and Scaravaglio M, et al (2023) Early gastric cancer: update on prevention, diagnosis and treatment Int J Environ Res 
Public Health 20(3) 2149 https://doi.org/10.3390/ijerph20032149 

	101.	Feng X, Li R, and Yi H, et al (1990) Global cancer burden attributable to excess body weight, 1990 to 2021, decomposed by population 
size, aging, and epidemiological change Obesity (Silver Spring) 33(3) 567–577 https://doi.org/10.1002/oby.24219 

	102.	Wang L, Xu R, and Kaelber DC, et al (2024) Glucagon-like peptide 1 receptor agonists and 13 obesity-associated cancers in patients 
with type 2 diabetes JAMA Netw Open 7(7) e2421305 10.1001/jamanetworkopen.2024.21305 

	103.	Carbonell C, Mathew Stephen M, and Ruan Y, et al (2024) Next generation weight loss drugs for the prevention of cancer? Cancer Con-
trol 31 10732748241241158 10.1177/10732748241241158 

104.	Lei J, Ploner A, and Elfström KM, et al (2020) HPV Vaccination and the Risk of Invasive Cervical Cancer N Engl J Med 383(14) 1340–1348 
https://doi.org/10.1056/NEJMoa1917338 

105.	Enokida T, Moreira A, and Bhardwaj N (2021) Vaccines for immunoprevention of cancer J Clin Invest 131(9) e146956 https://doi.
org/10.1172/JCI146956 

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2071
https://doi.org/10.1016/j.critrevonc.2022.103841
https://doi.org/10.1371/journal.pmed.1000050
https://doi.org/10.1016/S2214-109X(19)30482-6
https://doi.org/10.1186/s12905-025-03841-w
https://doi.org/10.21037/tau-2024-750
https://doi.org/10.1111/jgs.16794
https://doi.org/10.1111/jgs.16794
https://doi.org/10.1016/j.puhe.2011.09.029
https://doi.org/10.6004/jnccn.2023.7040
https://doi.org/10.1056/NEJM200106213442511
https://doi.org/10.1056/NEJM200106213442511
https://doi.org/10.3390/ijerph20032149
https://doi.org/10.1002/oby.24219
https://doi.org/10.1056/NEJMoa1917338
https://doi.org/10.1172/JCI146956
https://doi.org/10.1172/JCI146956


Re
vi

ew

ecancer 2026, 20:2071; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2026.2071� 22

106.	Bencina G, Ugrekhelidze D, and Shoel H, et al (2024) The indirect costs of vaccine-preventable cancer mortality in the middle east and 
North Africa (MENA) J Med Econ 27 41–50 

107.	Choi IJ, Kook MC, and Kim YI, et al (2018) Helicobacter pylori therapy for the prevention of metachronous gastric cancer N Engl J Med 
378(12) 1085–1095 https://doi.org/10.1056/NEJMoa1708423 

108.	Zauber AG, Winawer SJ, and O'Brien MJ, et al (2012) Colonoscopic polypectomy and long-term prevention of colorectal-cancer deaths 
N Engl J Med 366(8) 687–696 https://doi.org/10.1056/NEJMoa1100370 

109.	Diao X, Ling Y, and Zeng Y, et al (2023) Physical activity and cancer risk: a dose-response analysis for the Global Burden of Disease 
Study 2019 Cancer Commun (Lond) 43(11) 1229–1243 https://doi.org/10.1002/cac2.12488 

110.	Chavarri-Guerra Y, Ferrigno-Guajardo A, and Villarreal-Garza C, et al (2024) Uptake of risk-reducing surgeries in an international real-
world cohort of hispanic women JCO Glob Oncol 10 e2400097 https://doi.org/10.1200/GO.24.00097 

111.	Carbine NE, Lostumbo L, and Wallace J, et al (2018) Risk-reducing mastectomy for the prevention of primary breast cancer Cochrane 
Database Syst Rev 4(4) CD002748 https://doi.org/10.1002/14651858.CD002748.pub4 

112.	Xiao YL, Wang K, and Liu Q, et al (2019) Risk reduction and survival benefit of risk-reducing salpingo-oophorectomy in hereditary 
breast cancer: meta-analysis and systematic review Clin Breast Cancer 19(1) e48–e65 https://doi.org/10.1016/j.clbc.2018.09.011 

113.	Hassan H, I. Allen, T. Rahman and S., et al (2025) Long-term health outcomes of bilateral salpingo-oophorectomy in BRCA1 and BRCA2 
pathogenic variant carriers with personal history of breast cancer Lancet Oncol 26(6) 771–780

114.	Singh P, Agnese DM, and Amin M, et al (2025) Society of surgical oncology breast disease site working group statement on bilateral risk-
reducing mastectomy: indications, outcomes, and risks Ann Surg Oncol 32(2) 899–911 https://doi.org/10.1245/s10434-024-16484-2 

Molecular testing and pharacogenomics:

	115.	Lucas-Beckett IA, Emery KR, and Wagner JT, et al (2025) Geno4ME Study: implementation of whole genome sequencing for population 
screening in a large healthcare system Genomic Med 10 50 [https://doi.org/10.1038/s41525-025-00508-1] 

	116.	Kurian AW, Abrahamse P, and Furgal A, et al (2023) Germline genetic testing after cancer diagnosis JAMA 330 43–51 

	117.	Bedrosian I, Somerfield MR, and Achatz MI, et al Germline testing in patients with breast cancer: ASCO–society of surgical oncology 
guideline J Clin Oncol 42(5) 584-604 https://doi.org/10.1200/JCO.23.02225

	118.	Al Amri WS, Al Jabri M, and Al Abri A, et al (2025) Cancer Genetics in the Arab World Technol Cancer Res Treat 24 153303382513369219

	119.	Cheo SW, Ong PY, and Ow SGW, et al (2024) Therapeutic applications of germline testing for cancer predisposition genes in Asia in the 
real world ESMO Open 9(6) o1–o8 

120.	Cupertino SES, Gonçalves ACA, and Gusmão Lopes CV, et al (2025) The current state of breast cancer genetics in populations of African 
ancestry Genes (Basel) 16(2) 199 https://doi.org/10.3390/genes16020199 

	121.	Lambertini M, Blondeaux E, and Tomasello LM, et al (2025) Clinical behavior of breast cancer in young BRCA carriers and prediagnostic 
awareness of germline BRCA status J Clin Oncol 43(14) 1706–1719 https://doi.org/10.1200/JCO-24-01334 

	122.	Green HD, El-Asmar ML, and Rous B, et al (2025) Clinical and genetic factors associated with neuroendocrine neoplasms: a UK biobank 
study Neuroendocrinology 13 1 https://doi.org/10.1159/000545114 

	123.	Garber JE and Offit K (2005) Hereditary cancer predisposition syndromes J Clin Oncol 23(2) 276–292 https://doi.org/10.1200/
JCO.2005.10.042 

124.	Finch A, Bacopulos S, and Rosen B, et al (2014) Preventing ovarian cancer through genetic testing: a population-based study Clin Genet 
86(5) 496–499 https://doi.org/10.1111/cge.12313 

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2071
https://doi.org/10.1056/NEJMoa1708423
https://doi.org/10.1056/NEJMoa1100370
https://doi.org/10.1002/cac2.12488
https://doi.org/10.1200/GO.24.00097
https://doi.org/10.1002/14651858.CD002748.pub4
https://doi.org/10.1016/j.clbc.2018.09.011
https://doi.org/10.1245/s10434-024-16484-2
https://doi.org/10.1038/s41525-025-00508-1
https://doi.org/10.1200/JCO.23.02225
https://doi.org/10.3390/genes16020199
https://doi.org/10.1200/JCO-24-01334
https://doi.org/10.1159/000545114
https://doi.org/10.1200/JCO.2005.10.042
https://doi.org/10.1200/JCO.2005.10.042
https://doi.org/10.1111/cge.12313


Re
vi

ew

ecancer 2026, 20:2071; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2026.2071� 23

125.	Manchanda R, Lieberman S, and Gaba F, et al (2020) Population Screening for Inherited Predisposition to Breast and Ovarian Cancer 
Annu Rev Genomics Hum Genet 21 373–412 https://doi.org/10.1146/annurev-genom-083118 

126.	Chavarri-Guerra Y, Slavin TP, and Longoria-Lozano O, et al (2020) Genetic cancer predisposition syndromes among older adults J Geriatr 
Oncol 11(7) 1054–1060 https://doi.org/10.1016/j.jgo.2020.01.001 

127.	Van De Haar J, Roepman P, and Andre F, et al (2024) ESMO Recommendations on clinical reporting of genomic test results for solid 
cancers Ann Oncol 35(11) 954–967 https://doi.org/10.1016/j.annonc.2024.06.018 

128.	Zeng C, Bastarache LA, and Tao R, et al (2022) Association of pathogenic variants in hereditary cancer genes with multiple diseases 
JAMA Oncol 8(6) 835–844 https://doi.org/10.1001/jamaoncol.2022.0373 

129.	Guzauskas GF, Garbett S, and Zhou Z, et al (2020) Cost-effectiveness of population-wide genomic screening for hereditary breast and 
ovarian cancer in the United States JAMA Netw Open 3(10) e2022874 https://doi.org/10.1001/jamanetworkopen.2020.22874 

130.	Savatt JM, Kelly MA, and Sturm AC, et al (2025) Genomic Screening at a Single Health System JAMA Netw Open 8(3) e250917 https://
doi.org/10.1001/jamanetworkopen.2025.0917 

131.	Buchanan AH, Lester Kirchner H, and Schwartz MLB, et al (2020) Clinical outcomes of a genomic screening program for actionable 
genetic conditions Genet Med 22(11) 1874–1882 https://doi.org/10.1038/s41436-020-0876-4 

132.	Hu C, Hart SN, and Gnanaolivu R, et al (2021) A population-based study of genes previously implicated in breast cancer N Engl J Med 
384(5) 440–451 https://doi.org/10.1056/NEJMoa2005936 

133.	Kurian AW and Katz SJ (2020) Emerging opportunity of cascade genetic testing for population wide cancer prevention and control J 
Clin Oncol 38(13) 1371–1374 https://doi.org/10.1200/JCO.20.00140 

134.	Yadav S, Boddicker NJ, and Na J, et al (2023) Contralateral breast cancer risk among carriers of germline pathogenic variants in ATM, 
BRCA1, BRCA2, CHEK2, and PALB2 J Clin Oncol 41(9) 1703–1713 https://doi.org/10.1200/JCO.22.01239 

135.	Kratz CP, Freycon C, and Maxwell KN, et al (2021) Analysis of the Li-Fraumeni spectrum based on an international germline TP53 
variant data set: an international agency for research on cancer TP53 database analysis JAMA Oncol 7(12) 1800–1805 https://doi.
org/10.1001/jamaoncol.2021.4398 

136.	Slavin TP, Weitzel JN, and Neuhausen SL, et al (2019) Genetics of gastric cancer: what do we know about the genetic risks? Transl Gas-
troenterol Hepatol 4 55 https://doi.org/10.21037/tgh.2019.07.02 

137.	Chavarri-Guerra Y, Blazer KR, and Weitzel JN (2017) Genetic cancer risk assessment for breast cancer in Latin America Rev Invest Clin 
69(2) 94–102 https://doi.org/10.24875/ric.17002195 

138.	Daly MB, Pal T, and Berry MP, et al (2021) Genetic/Familial High-Risk Assessment: breast, Ovarian, and Pancreatic, Version 2.2021 
NCCN Clin Pract Guidelines Oncol 19(1) 77–102 https://doi.org/10.6004/jnccn.2021.0001 

139.	Leong IUS, Cabrera CP, and Cipriani V, et al (2024) Large-scale pharmacogenomics analysis of patients with cancer within the 100,000 
genomes project combining whole-genome sequencing and medical records to inform clinical practice J Clin Oncol 43(6) 682-693 
https://doi.org/10.1200/JCO.23.02761 

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2071
https://doi.org/10.1146/annurev-genom-083118
https://doi.org/10.1016/j.jgo.2020.01.001
https://doi.org/10.1016/j.annonc.2024.06.018
https://doi.org/10.1001/jamaoncol.2022.0373
https://doi.org/10.1001/jamanetworkopen.2020.22874
https://doi.org/10.1001/jamanetworkopen.2025.0917
https://doi.org/10.1001/jamanetworkopen.2025.0917
https://doi.org/10.1038/s41436-020-0876-4
https://doi.org/10.1056/NEJMoa2005936
https://doi.org/10.1200/JCO.20.00140
https://doi.org/10.1200/JCO.22.01239
https://doi.org/10.1001/jamaoncol.2021.4398
https://doi.org/10.1001/jamaoncol.2021.4398
https://doi.org/10.21037/tgh.2019.07.02
https://doi.org/10.24875/ric.17002195
https://doi.org/10.6004/jnccn.2021.0001
https://doi.org/10.1200/JCO.23.02761

