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OVERVIEW

Global cancer incidence is projected to rise dramatically, with over 35 million new cases an-
ticipated by 2050, disproportionately affecting low- and middle-income countries (LMICs)
where up to 70% of cancer deaths are expected to occur. This manuscript provides an in-depth
assessment of the structural, economic, and sociocultural barriers that drive cancer care dis-
parities in LMICs, including limited access to prevention, diagnosis, treatment, and palliative
care services. Key challenges include shortages in oncology workforce, diagnostic infrastructure,
radiotherapy access, and participation in clinical trials. Socioeconomic inequities, stigma, and
high out-of-pocket costs further exacerbate delayed care and poor outcomes. Some innovative
interventions have improved access and quality of cancer care in resource constrained settings.
These include task-shifting models, digital health tools, community-based awareness and
screening programs, and South-South collaborations that foster local drug innovation and
manufacturing. It also explores emerging strategies in precision medicine, Al-assisted decision
making, and tele-oncology tailored to LMICs. The role of public-private partnerships, sus-
tainable financing, and international collaborations in advancing cancer control is critically
examined. The future of global oncology hinges on a shift from fragmented, reactive responses to
coordinated, data-driven, and sustainable strategies. By strengthening health systems and
embracing context-sensitive innovation, the global community can address the widening cancer
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care gap and improve outcomes for vulnerable populations worldwide.

INTRODUCTION

Global cancer incidence and mortality are projected to rise
sharply in the coming decades because of population growth,
aging, and ongoing exposure to risk factors. Over 35 million
new cancer cases are predicted in 2050, representing a 77%
increase from 2022.* Up to 70% of these deaths are expected to
be in low- and middle-income countries (LMICs), under-
scoring a disproportionate impact on regions with limited
access to resources.* Global oncology is a dynamic field that
addresses the worldwide cancer burden through research,
clinical care, and capacity-building initiatives. It collabora-
tively addresses disparities in cancer prevention, innovation,
clinical trials, education, and the social and human impact of
the disease globally.> This field encompasses a broad range of
activities, from epidemiology to implementation science to
public health policy. Considering the rising incidence and
mortality in LMICs, the global oncology community must
urgently create equitable partnerships to share knowledge,
resources, and expertise. Bridging this gap is essential to
ensure that advancements in cancer treatment are accessible
and adaptable to the worldwide needs.

This manuscript provides a comprehensive assessment of
the current landscape of cancer care in LMICs, underscoring
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persistent disparities in access to prevention, diagnosis, and
treatment when compared with high-income countries
(HICs). It examines innovative approaches that have been
used to adapt advanced oncology technologies to resource-
constrained settings, including digital health tools, work-
force development initiatives, and cost-effective treatment
strategies. Figure 1 summarizes the key domains for
implementing targeted interventions to strengthen oncol-
ogy care in LMICs.

ADJUSTING GLOBAL ONCOLOGY: MAPPING CANCER CARE
IN LMICs

The global cancer burden is rising at an alarming rate, driven
by population growth and aging, as well as lifestyle factors.
Data indicate that around three quarters of all cancer deaths
occur in LMICs.? This pattern illustrates a change in disease
trends as LMICs make strides in combating infectious dis-
eases, cancers, and other noncommunicable diseases that
have surfaced as significant contributors to illness and death.
Unfortunately, many health systems in these countries are
ill-prepared for the growing cancer caseload.* The disparity
is evident in specific cancers. In recent years, over 90% and
over 80% of deaths from cervical and penile cancers, re-
spectively, which are two types of neoplasia frequently
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PRACTICAL APPLICATIONS

+ Strengthening oncology health systems in low- and
middle-income countries through task-shifting, digital
health tools, and South-South collaborations can
immediately expand access to diagnosis, treatment,
and palliative care in underserved populations.

« Training and deploying mid-level providers and
leveraging tele-oncology can help mitigate workforce
shortages, allowing for timely cancer care delivery
even in remote or low-resource settings.

« Community-based screening and navigation pro-
grams have demonstrated improved early-detection
rates and reduced diagnostic delays, offering scalable
models for broader implementation.

* Public-private partnerships and local manufacturing
of essential medications and radiotherapy equipment
can significantly improve affordability and access to
life-saving treatments.

linked to human papillomavirus (HPV) infection, occurred in
LMICs.»5 Similarly, childhood cancers show considerable
differences in survival.® Moreover, preventable mortality
continues to be a significant concern, with nearly 4.3 million
cancer deaths annually avoidable through better early

diagnosis and treatment methods. Between 70% and 80% of
these preventable deaths occur in LMICs.” Several factors
contribute to the global disparities in cancer outcomes. Late
diagnoses are common in LMICs becase of limited pop-
ulation awareness and access to cancer screening programs.
Although early detection initiatives have greatly enhanced
the outcomes of breast and cervical cancers in wealthier
nations, many LMICs lack organized screening programs.®
Other preventive measures, such as HPV vaccination, which
can virtually eliminate cervical cancer risk, have low cov-
erage in many LMICs, contributing to persistently high
cancer incidence.?

A significant obstacle to enhancing cancer outcomes in
LMICs are human resource constraints.'® A lack of awareness
among primary care providers further exacerbates diag-
nostic delays, as cancer symptoms are often misattributed to
infections or other common ailments.* Globally, fewer than
25% of individuals have access to essential cancer services,
including surgery, radiation, pathology, and palliative care.*?
In lower-income settings, the oncology workforce is also
critically scarce. Studies have shown that in low-income
countries (LICs), there may be as few as 0.09 oncologists
per 100,000, compared with a median of 1.6 medical on-
cologists per 100,000 inhabitants in HICs.”® Furthermore, in
many African countries, each clinical oncologist may be
responsible for over 1,000 new cancer cases annually, a
workload far beyond optimal levels, contrasting with several
western European countries and the United States where a
clinical oncologist would provide care for <150 patients with
a new diagnosis of cancer.'4>

Promoting tobacco cessation
Expanding access to viral vaccinations
Scaling up cancer screening programs

Diagnosis
Community based participatory programs
Digital-based solutions
Centralized comprehensive genomic profiling

Education
Implementing grassroots education campaigns
Establishing twinning and mentorship programs
Training and retaining human capital in oncology

Screening and referrals
Implementing community-based participatory programs
Expanding patient navigation programs
Strengthening screening and referral pathways

Health systems
Developing and upgrading infrastructure
Expanding and training the oncology workforce
Securing a reliable supply of medicines and equipment

Treatment
Advancing indigenous technology and local innovation
Implementing shortened radiotherapy schedules
Expanding access to essential cancer medications and palliative care services
Improving access to clinical trials through international partnerships and
infrastructure development

FIG 1. Overview of essential domains for implementing comprehensive global oncology strategies with human impact.
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Delays in cancer diagnosis and treatment are leading
drivers of the high mortality in LMICs."® These delays are
exacerbated by critical shortages of specialized cancer
professionals, notably demonstrated by imbalances in
pathologist-to-population ratios. For instance, Latin
America has 17 pathologists per million people, significantly
lower than North America, which has 50-65 per million.
Brazil, the largest country in the region, has only 3,824
pathologists, representing just 0.8% of specialized doctors,
or approximately 0.18 pathologists per million residents."”
Such disparities contribute to inadequate pathology and
diagnostic imaging services, leading to delayed or incorrect
diagnoses. The WHO has identified three primary issues
hindering early diagnosis in LMICs: the inability of primary
care providers to recognize symptoms, challenges with re-
ferral systems, and limited availability of pathology and
diagnostic imaging.'® Fragmented health care systems
lacking universal health coverage force patients to pay out of
pocket for diagnostics and treatments, leading to financial
burdens that often result in patients foregoing necessary
therapy altogether. Moreover, oncology supply chains fre-
quently experience shortages of essential chemotherapy
drugs and morphine for pain management, making them
inaccessible or prohibitively expensive.’ Financial barriers
also play a significant role in limiting access to care. The high
cost of new cancer drugs makes them unaffordable even in
HICs. Moreover, there is no direct correlation between the
price of cancer therapies and their clinical benefit, raising
concerns about equitable access.>® Similarly, radiotherapy
remains largely inaccessible to many patients in LMICs as
only 10% of the world’s teletherapy machines are
available.??? Severe shortages in both radiotherapy infra-
structure and specialized workforce exacerbate disparities in
access to treatment; approximately 36 countries completely
lack radiotherapy availability, with a projected deficit of over
10,000 teletherapy machines by 2030.2* Significant geo-
graphic clustering of existing resources leaves rural pop-
ulations particularly underserved. The absence of
radiotherapy services in over 20 countries in sub-Saharan
Africa is a critical gap in cancer treatment.?* For example,
South Africa and Egypt host about 60% of Africa’s radio-
therapy machines, yet 29 of 54 African countries have no
radiotherapy capacity. As a result, many patients are unable
to receive timely and potentially life-saving radiation
therapy, adversely affecting survival rates and quality of
life.>>?3 To address these critical gaps, substantial invest-
ments are urgently needed in radiotherapy infrastructure,
specialized workforce training, and strategies for equitable
resource distribution. Investing in equitable and inclusive
access to radiation therapy over the next decade would
prevent thousands of deaths.?>?¢ Surgical oncology also
plays a vital role in cancer management, yet access to safe
and timely surgery remains highly constrained in LMICs. By
2030, fewer than 25% of patients in LMICs will have access to
necessary surgical care.?’ This shortfall is exacerbated by a
lack of advanced surgical technology, such as robotic-
assisted procedures and telemedicine-enabled surgery,
which remain largely unavailable in these regions.

ASCO Educational Book

Addressing these barriers requires targeted investments in
health care infrastructure, workforce training, and financial
protections to ensure equitable and sustainable cancer care
access.

Another pressing issue is the inequity in clinical trial rep-
resentation. Despite hosting 75% of the world’s population,
LMICs account for only 32% of randomized controlled trials.
South Asia and sub-Saharan Africa are particularly under-
represented, comprising just 5% and 2% of patients in
randomized controlled trials, respectively.>® Several barriers
hinder clinical trial participation in LMICs, including limited
local funding, a shortage of trained research personnel,
complex regulatory landscapes, and insufficient research
infrastructure. Furthermore, the US Food and Drug Ad-
ministration regulations prioritize enrolling patients re-
flective of the American population, inadvertently limiting
LMIC representation. Patient representation within trials is
also a concern. African American and Hispanic patients re-
main underrepresented by 80% and 61%, respectively,
relative to their cancer incidence.?® Additionally, many trials
conducted in LMICs test novel therapies that remain un-
available to local populations, raising ethical concerns re-
garding research parasitism.?® Moreover, early-phase trials
are notably scarce, further limiting access to innovative
treatments. Expanding clinical trial infrastructure and in-
creasing participation of LMICs is crucial to ensuring that
emerging therapies are effective across diverse populations.
Additionally, research in global oncology encounters several
hurdles, including limited funding, complex regulatory
environments, ethical considerations, logistical challenges
with drug supply, biospecimen collection, and trial coordi-
nation. Research priorities in HICs, which primarily drive
funding, often do not align with the most urgent needs of
LMICs, leading to insufficient investment in cancers dis-
proportionately affecting impoverished populations, such as
Burkitt lymphoma in Africa or gallbladder cancer in certain
Asian and South American regions (Table 1).

Beyond the health care system, broader sociocultural and
economic factors significantly influence cancer outcomes. In
many communities, cancer stigma remains prevalent, often
associated with fatalism or social isolation. This can delay
individuals from seeking care or lead families to conceal a
diagnosis.3* Cultural beliefs about illness and medicine
further affect treatment adherence as some patients may
first consult traditional healers before or instead of visiting a
medical clinic.3> Even when treatment is ostensibly free or
subsidized, indirect costs such as travel, lodging, and lost
income from time off work can be financially devastating.>?
Programs to provide patient navigation, psychosocial sup-
port, and financial assistance are only beginning to be de-
veloped in many LMICs. Supportive care services,
particularly palliative care, remain critically underdevel-
oped.>* Approximately 50% of the global population
receives <1% of the world’s morphine supply, leaving mil-
lions of patients with cancer to suffer unnecessarily. The
disparity is stark as only 0.1 metric ton of opioids are
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TABLE 1. Main Challenges in Global Oncology and How They are Being Addressed Over Time

Challenge Past Solutions

Current Strategies

Future Directions

Poverty and financial toxicity Reliance on out-of-pocket
payments—Ilimited health in-

surance coverage

Targeted subsidies and patient
assistance programs—pilots of
universal health coverage

National financial protection
policies—regional pooled pro-
curement and financing
mechanisms

Workforce shortages Training generalists to provide
cancer care—few oncology

training programs

Task-shifting to mid-level
providers—virtual training and
international fellowships

National cancer workforce
plans—expansion of regional
training hubs

Donations of outdated
medications—stockouts be-
cause of weak supply chains

Limited access to essential
medicines

Essential medicines lists—public-
private partnerships (eg, ATOM
Coalition)

Local drug manufacturing—tiered
pricing and patent pooling
mechanisms

Minimal infrastructure—limited
international donation
programs

Inadequate radiotherapy and
surgery

WHO/IAEA Rays of Hope
initiative—public-private radio-
therapy investments

Regionally coordinated infra-
structure investment—scalable
surgical training and mainte-
nance programs

Delayed diagnosis Opportunistic diagnosis only—

lack of screening

Community-based screening
pilots—navigation programs

National early detection
policies—integrated referral
and diagnostic networks

Lack of data and registries Sporadic, paper-based cancer

records

Population-based cancer regis-
tries in selected LMICs

Universal adoption of digital
registries—integration with
health information systems

Low research representation and
capacity

Dependence on HIC-led trials—
limited funding or
infrastructure

Capacity-building workshops (eg,
CReDO, ASH CRTI)—some
LMIC-led trials

LMIC-driven research agendas—
global inclusion policies for
clinical trial participation

Stigma and cultural barriers Lack of public awareness—social
exclusion of patients with

cancer

Education through community
health workers—culturally
adapted messaging

National destigmatization
campaigns—patient
advocacy—led policy design

Palliative care gaps Virtually absent in many LICs—

opioid access highly restricted

WHO Essential Package for Pal-
liative Care—pain relief
partnerships

Integration into universal health
coverage—training and legal
reform for opioid access

Abbreviations: ASH CRTI, American Society of Hematology Clinical Research Training Institute; ATOM, Access to Oncology Medicines; CReDO,
International Collaboration for Research Methods Development in Oncology; HICs, high-income countries; LMICs, low- and middle-income
countries; LICs, low-income countries; WHO/IAEA, World Health Organization/International Atomic Energy Agency.

distributed annually in LICs, compared with 298.5 metric
tons worldwide.>> This inadequate pain management in-
frastructure results in widespread suffering among patients
with advanced cancer because of the limited availability of
opioids or a lack of trained palliative care professionals.
Additionally, in some regions, the concept of palliative care
and hospice remains underdeveloped, further exacerbating
disparities in supportive care.?®

The growing cancer burden in LMICs presents a multifaceted
challenge requiring coordinated global efforts. Addressing
disparities in cancer diagnosis, treatment, and supportive
care is essential to improving patient outcomes in these
regions. Expanding access to radiotherapy, surgical oncol-
ogy, clinical trials, and palliative care while also fostering
bidirectional collaborations can help bridge the gap in global
cancer care. The oncology community must advocate for
sustainable investments in health care infrastructure, reg-
ulatory harmonization, and workforce development to
achieve equitable cancer care worldwide. Overcoming these
socioeconomic barriers requires community engagement
and culturally sensitive approaches. For instance, successful
cervical cancer screening campaigns in parts of India and
Africa have effectively used community health workers and
women’s groups to educate and encourage participation,
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adapting outreach to local languages and customs. Similarly,
efforts to improve palliative care access must address both
structural and cultural barriers, including restrictive opioid
regulations and societal attitudes toward pain management
and end-of-life care. Crucial steps include expanding opioid
availability policies, training more health care professionals
in palliative care, and integrating culturally appropriate
patient support services.

INNOVATIONS IN GLOBAL ONCOLOGY: WHAT
IS WORKING?

Innovations in global oncology have emerged across mul-
tiple domains, ranging from community-based initiatives to
technological breakthroughs. The following sections de-
scribe past interventions that laid the groundwork for
progress, current strategies with demonstrated effective-
ness, and forward-looking approaches with the potential to
transform global cancer control.

Early Innovations: Foundational Strategies in
Global Oncology

Community-based awareness programs play a crucial role in
dispelling misconceptions about cancer, promoting early
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detection, and improving patient outcomes. One of the most
impactful areas of progress in addressing cancer disparities
has been community-based programs that promote cancer
screening uptake.3” Programs such as the Delaware Cancer
Consortium cancer control program have successfully uti-
lized nurse navigators and care coordinators to significantly
improve screening rates for colorectal carcinoma among
insured and uninsured populations.3® Grassroots education
campaigns, coupled with the active involvement of com-
munity health workers, have been crucial in dispelling
myths, reducing stigma, and encouraging earlier health-
seeking behavior. Evidence consistently demonstrates that
education and navigation services delivered by community
health care workers or patient navigators can enhance cancer
prevention knowledge, significantly increase screening
uptake, and facilitate early detection, particularly in low-
resource or underserved settings.?® A systematic review has
confirmed that community-based participatory research
programs employing community health care workers ef-
fectively reach disadvantaged populations, improving
screening rates and cancer awareness. Such programs have
resulted in more cancers being diagnosed at earlier, more
treatable stages, ultimately improving patient outcomes.*°

Another approach that has proven to decrease cancer-
related mortality is the identification of at-risk pop-
ulations. Interventions such as single-round screening for
HPV in several rural communities in India significantly re-
duced the incidence of advanced cervical cancer and asso-
ciated mortality.** In a cluster-randomized trial, screening
by HPV testing detected fewer advanced-stage cancers and
decreased cervical cancer compared with standard care.
However, similar benefits were not observed with cytologic
testing or visual inspection and acetic acid screening,
highlighting the superiority of HPV-based screening. De-
spite these encouraging findings, challenges remain in
scalability and in achieving consistent, population-level
reductions in cancer disparities, underscoring the impor-
tance of continued investment and evaluation in these
community-driven approaches.

Current Interventions: Scaling Evidence-
Based Practices

As mentioned before, the availability of highly specialized
health care workers in LMICs is limited, and general health
care workers often may not be trained to recognize early
signs of cancer, leading to delays in diagnosis and referral.
Acknowledging these gaps, professional organizations such
as ASCO through the Global Oncology Task Force have
highlighted the importance of including comprehensive
oncology training in global health initiatives to strengthen
local expertise.*> Additionally, programs such as twinning
initiatives have emerged, pairing cancer centers in HICs with
those in lower-resource settings to facilitate mentorship,
education, and the exchange of best practices. For instance,

ASCO Educational Book

St Jude Children’s Research Hospital has successfully used
this model by sharing clinical protocols and training health
care teams, leading in Central American partner hospitals,
and improving childhood cancer survival rates comparable
with those in HICs.**** Another crucial innovation is
addressing the severe oncology workforce shortages in many
LMICs through task-shifting, which refers to training mid-
level providers such as nurses, clinical officers, and general
practitioners to perform tasks that specialists typically do. In
oncology, this approach has been modeled after similar
strategies in HIV/AIDS care, where nurses have been
empowered to administer therapies and monitor patients.
Many countries have implemented nurse-led chemotherapy
administration and follow-up, which expands treatment
capacity despite the scarcity of oncologists. A systematic
review showed that shifting specific cancer care tasks such as
patient education, symptom screening, and even some di-
agnostic procedures to nonphysician health workers can
deliver a quality of care comparable with that by physicians,
with outcomes in some cases as good as standard care.*
However, task-shifting is not a universal solution as its
feasibility depends on the presence of an adequately edu-
cated cadre of mid-level providers. In settings where spe-
cialized nursing or advanced practitioner training is lacking,
additional investment in workforce development is needed
before task-shifting can be safely implemented.

Effective cancer control relies on data derived from accurate
cancer registries and robust local research to inform tailored,
evidence-based solutions.*® Unfortunately, many LMICs lack
comprehensive cancer registries, meaning the true inci-
dence, mortality rates, and outcomes of cancers are inade-
quately captured.*” Without accurate data, policymakers face
challenges in allocating resources effectively and measuring
progress. Financial pressures in health care systems are a
major source of inequities, particularly in the adoption of
new diagnostic and therapeutic strategies. Financial
schemes such as discounts, rebates, and price-volume
agreements are commonly used to initiate negotiations,
yet the lack of transparency in these processes often affects
technology incorporation and long-term sustainability.*®

Several models have been developed to address the com-
plexities of drug incorporation, particularly when pricing
and reimbursement decisions are not solely determined
by manufacturers and payers because of uncertainties in
clinical evidence and cost-effectiveness. Performance-based
schemes have been introduced in some countries, linking
reimbursement to patient outcomes. Other strategies involve
the local development of affordable and generic medications.
India’s recent success in launching its first home-grown
chimeric antigen receptor (CAR)-T cell therapy exem-
plifies a successful industry-academia collaboration.4® The
infusion cost was reduced tenfold through rigorous research
and development, improving affordability and accessibility
for patients with cancer in LMICs. India has established a
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robust pipeline of domestically developed drugs, exemplified
by industry-academia collaborations that have accelerated
innovation and improved affordability. Additionally, a more
favorable regulatory environment has accelerated clinical
trials by mandating that Indian authorities respond within
30 working days to applications for investigational drug
trials, with automatic approval granted if no response is
received within this time frame.>°

Access to radiotherapy continues to be challenging in LMICs,
yet hypofractionated regimens have made treatment more
affordable and lessened its costs burden. Shortened courses
have successfully decreased the duration of radiotherapy
from 6 to 3 weeks for breast cancer and from 9 to 4 weeks for
prostate cancer, allowing more patients to complete their
treatment. Public-private partnerships and pharmaceutical
industry initiatives have also played a critical role in
expanding access to oncology innovation in LMICs. Despite
potential conflicts of interest, these collaborations have
facilitated significant medical advances, particularly in ac-
quiring and maintaining radiotherapy equipment, over-
coming government funding limitations, and ensuring
broader access to essential treatments.>!

Technology-enabled solutions have had a significant
impact on expanding access to cancer care. The growing
availability of digital pathology has improved histopath-
ologic diagnostics in LMICs, ensuring timely and accurate
cancer diagnoses. Telepathology has helped laboratories
manage complex or inconclusive cases in Africa, signifi-
cantly enhancing diagnostic accuracy and turnaround
times.>> However, digital innovations alone cannot resolve
issues arising from weak referral pathways and dysfunc-
tional health care systems. To harness the full potential of
technological advancements, nuanced evaluations of their
applicability in resource-limited settings are necessary.>?
In parallel, digital health and telemedicine innovations are
helping to overcome geographical barriers to cancer care
expertise. Tele-oncology initiatives enable specialists to
provide remote support to local clinicians, enhancing the
quality of cancer care in rural and underserved areas.
However, their integration should be guided by evidence-
based frameworks and implemented in carefully defined
clinical contexts.>* Multidisciplinary tumor board meet-
ings conducted via teleconference have enabled physicians
in remote hospitals to discuss cases with oncology experts,
leading to better-informed treatment decisions. These
have demonstrated significant benefits, including im-
proved collaboration across geographical barriers, in-
creased adherence to evidence-based guidelines, easier
access to clinical trial opportunities, and enhanced fa-
miliarity with current clinical trial data and treatment
standards.>>5¢ Beyond clinical decision making, these
virtual meetings are educational, empowering clinicians
through regular exposure to updated guidelines and expert
consensus. Another innovative model, the Kilimanjaro
method, uses smartphone-based cervical cancer screening
with visual inspection and acetic acid with off-site expert
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mentorship. Nurses in rural clinics capture cervical images
via mobile phones and transmit them to specialists for
real-time guidance on diagnosis and management. This
approach dramatically improved the accuracy of cervical
lesion identification after a brief training period with
telementorship.>” Such examples illustrate how telemed-
icine can enhance both the capacity and the quality of
oncology services in LMICs by connecting frontline health
workers with specialist support and continuing education.

Future Directions: Advancing Sustainable and Equitable
Cancer Care

Clinical research must also reflect the genetic, environ-
mental, and population-specific risk factors in LMICs to
ensure equitable treatment outcomes. Greater inclusion of
patients from LMICs in clinical trials is essential, and
building local research capacity requires sustained in-
vestment in training programs and infrastructure as well
as knowledge of the region’s potential barriers and limi-
tations.? The National Institutes of Health have expanded
global oncology training, with more than half of its cancer
centers providing didactic education.’® The Clinical
Research Training Institute in Latin America offers hands-
on training specifically designed for regional oncology
professionals.5® Furthermore, the International Collabo-
ration for Research Methods Development in Oncology
workshop enhances expertise in conducting clinical trials
in LMICs.%° LMIC-led clinical trials have demonstrated the
potential of reverse innovation, providing globally relevant
insights. India’s National Cancer Grid has pioneered cost-
effective strategies, including using low-dose nivolumab
combined with metronomic chemotherapy for head
and neck cancer and topical diclofenac for hand-foot
syndrome.®"%2 These examples highlight how resource-
efficient research in LMICs can lead to impactful discov-
eries applicable worldwide.

While historically, most cancer drugs and advanced treat-
ments have been developed in HICs, many LMICs are now
building domestic capacity to innovate and manufacture
treatments at lower costs.®3 India, for example, has recently
achieved a milestone in homegrown cancer therapy. Re-
cently, India approved its first indigenously developed CAR
T-cell therapy, known as actalycabtagene autoleucel. This
achievement was the result of a successful industry-academia
partnership between scientists at the Indian Institute of
Technology Bombay and clinicians at Tata Memorial Hospital,
who collaborated with a local start-up to create a CAR T-cell
product suited to the regional context. The achievement is
particularly noteworthy from a cost perspective. CAR T-cell
treatments in the United States can cost around $400,000 US
dollars (USD) per patient for a one-time infusion, which is
untenable in low-resource settings. By contrast, India’s
home-grown CAR-T, produced domestically, is expected to be
available for roughly $50,000 USD.% This eight-fold cost
reduction was accomplished through frugal innovation and
technology transfer, dramatically improving affordability for
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advanced cancer care. Similar collaborative efforts are un-
derway in other emerging economies; for instance, a part-
nership between biotechnology firms in India and South
Africa has offered gene therapies at around one tenth the price
of comparable Western products.®> These cases exemplify how
South-South collaborations and local innovation can revo-
lutionize cancer care by making expensive treatments more
accessible.

Expanding access to precision oncology is another critical
goal, particularly as its implementation remains highly
unequal across regions. Although precision oncology has the
potential to transform cancer care by enabling more targeted
and effective treatments, many countries, especially LMICs,
face persistent challenges related to infrastructure, regu-
lation, financial constraints, and limited workforce capacity.
A global perspective on precision oncology underscores the
need for coordinated efforts across clinical, technological,
and policy domains. These include investment in molecular
diagnostics, development of data integration systems, and
training programs for health care professionals. National
strategies in countries such as South Korea and Italy illus-
trate how structured implementation and public-private
partnerships can improve access. In LMICs, tailored
frameworks that incorporate value-based tools, including
the ASCO Value Framework and the European Society for
Medical Oncology (ESMO) Magnitude of Clinical Benefit
Scale, may support cost-effective integration into clinical
practice.®® Notably, the Lung Mapping Consortium in Brazil
illustrates how industry-sponsored patient support pro-
grams have helped bridge the gap in next-generation se-
quencing access.®” Launched in 2020, this initiative covered
the costs of centralized comprehensive genomic profiling for
metastatic lung adenocarcinoma. However, logistical chal-
lenges arose when tumor samples sent abroad failed due to
preanalytical factors such as inadequate fixation and
storage. To address these issues, the program transitioned to
local genomic laboratories, optimizing assays for paraffin-
embedded samples, reducing turnaround times, and
improving collaboration with pathologists. Despite these
improvements, many tumor samples remained unsuitable
for next-generation sequencing, necessitating alternative
molecular tests, including polymerase chain reaction for
EGFR, immunohistochemistry for anaplastic lymphoma ki-
nase, and fluorescence in situ hybridization for ROS1. A
targeted liquid biopsy panel was subsequently introduced as
a rescue strategy to detect driver mutations in cases where
tissue-based sequencing was not feasible. These advance-
ments were made possible by the Lung Mapping Consortium,
which continues to operate in 2025 with financial backing
from industry partners.

Artificial intelligence (AI) offers significant potential to im-
prove oncology care worldwide, especially by aiding clinical
decision making and possibly alleviating workforce shortages
in the field.®® Al-based clinical decision support systems have
demonstrated high concordance with multidisciplinary tumor
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board recommendations for various cancer types in coun-
tries such as Thailand, Mongolia, India, and China.®® Nev-
ertheless, significant variability exists in concordance
depending on cancer subtype and regional practices, as seen
in the notably lower agreement rates for gastric cancer. Such
variability underscores the necessity of adapting AI tools to
local health care contexts, especially given the substantial
limitations and challenges that accompany their use in
global oncology.”® Watson for Oncology, for example, relied
on data inputs curated primarily by oncology experts from
high-resource settings, thus inherently limiting its appli-
cability in LMICs, where treatment guidelines and resource
availability can differ markedly.”>7* Similarly, the recent use
of large language models, such as ChatGPT, for clinical care
and patient education has raised additional concerns, in-
cluding ethical and data privacy issues, the risk of misin-
formation or outdated content, and the pressing need for
robust regulatory oversight.”>

In summary, tackling financial and health care disparities in
LMICs requires a comprehensive strategy that combines
suitable resource interventions, innovative funding models,
and strategic public-private partnerships. Sustainable
treatment approaches can improve cancer care by focusing
on high-impact therapies and hypofractionated radiother-
apy. Initiatives aimed at capacity-building will promote
long-term development, such as global oncology training
and increased government engagement in research infra-
structure. The thoughtful application of technology must be
carefully evaluated for local relevance and sustainability. The
successful integration of oncology innovations in LMICs
depends on context-aware strategies, ethical collaborations
between public and private sectors, and continuous educa-
tion, ultimately enabling health care systems to deliver
equitable and high-quality cancer care globally.

THE FUTURE OF GLOBAL ONCOLOGY: WHAT LIES AHEAD?

The future of Global Oncology requires a multifaceted ap-
proach that includes financial support, infrastructure en-
hancement, and workforce training. To bridge the gap in
cancer care between HICs and LMICs, it is crucial to develop
sustainable solutions that improve cancer care delivery
globally. Expanding oncology education, broadening access
to essential medications, enhancing palliative care services,
and investing in cancer data systems are priorities that will
influence the future of global oncology.

Education

Education plays a pivotal role in achieving sustainable
cancer care. One of the most pressing challenges in LMICs is
the shortage of trained oncology specialists. Oncologists
based in LMICs tended to manage all types of cancer, which
increased their workloads and elevated the risk of burnout.
Additionally, they indicated lower job satisfaction when
compared with global averages.”> Addressing these disparities
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requires implementing incentive programs such as scholar-
ships, loan forgiveness, and improved working conditions.
Expanding oncology training programs and investing in
mentorship initiatives can support career development and
increase the number of qualified oncology specialists.”* In-
ternational partnerships, such as those supported by the
American Society of Oncology and Healthcare Volunteers
Overseas, play a vital role in providing education and training
to clinical staff in resource-limited settings, ultimately en-
hancing the sustainability of cancer care services. However,
local ownership is key to sustainability of these efforts.”s7¢

Early Diagnosis

Although improving treatment is crucial, an equally im-
portant pillar of global oncology’s future is a stronger em-
phasis on prevention and early detection. Scaling up
prevention could drastically reduce the cancer burden before
it reaches the clinic. Tobacco control remains the single most
effective strategy to prevent cancer deaths worldwide. In-
tegrating strict tobacco control policies is a high-yield policy
for all countries. Similarly, infection-related cancers such as
cervical, liver, and stomach cancers can be addressed
through vaccines and screenings. The widespread rollout of
HPV vaccination for children can virtually eliminate cervical
cancer in the long term, yet coverage in many high-burden
countries remains low. The WHO Cervical Cancer Elimination
Initiative provides a roadmap for countries to introduce HPV
vaccines, scale up HPV-based screening for adult women,
and treat precancerous lesions.”” Implementing these
measures could avert thousands of cervical cancer deaths,
which disproportionately affect African and South Asian
nations.

Another key aspect is ensuring that once an abnormality is
found in a screening test, the system can navigate the patient
to diagnosis and treatment promptly. Pilot interventions in
LMICs using patient navigation have demonstrated effec-
tiveness. The Alerta Rosa program in Nuevo Leon, Mexico,
implemented a triage system to prioritize patients on the
basis of breast symptoms and abnormal imaging findings.
This approach significantly reduced delays in diagnosis and
treatment initiation, with most breast cancer diagnoses
made at early stages. Such navigation programs offer a
promising strategy to improve timely care and outcomes in
settings with limited resources.”® These findings are con-
sistent with recommendations from the Lancet Breast
Cancer Commission, which emphasizes that reducing sur-
vival gaps in LMICs requires scalable early-detection
strategies beyond mammography, strengthened data sys-
tems for advanced and metastatic disease, and greater in-
vestment in supportive, communication-centered care.”® In
the coming years, international support and knowledge-
sharing can help more countries establish organized
screening where appropriate and build cancer registries to
target interventions effectively.

8 | © 2025 by American Society of Clinical Oncology

Health Systems Improvement

Strengthening health systems by building facilities,
expanding the oncology workforce, and ensuring a reliable
supply of medicines and equipment is paramount. Initiatives
by international agencies and partnerships are beginning to
tackle these needs. The International Atomic Energy Agency
and WHO have launched joint programs such as the Rays of
Hope initiative to expand access to radiotherapy in countries
with the greatest need.®° Such efforts focus on providing
radiotherapy machines, training staff, and establishing
sustainable cancer treatment centers in underserved regions.
Likewise, surgical capacity for cancer and the availability of
anesthesia and blood products must be scaled up in parallel,
as surgery remains a primary curative modality for many
solid tumors. The Lancet Oncology Commission on Global
Cancer Surgery underscores that cancer surgery continues to
be undervalued, underfunded, and underprioritized across
LMICs, despite its cost-effectiveness and central role in
cancer control. Their updated roadmap calls for stepwise,
domain-based improvements tailored to local infrastruc-
ture, policy context, and regional needs. Moreover, the
Commission argues that overemphasis on high-cost tech-
nologies in some settings has diverted resources from
building sustainable systems for safe, timely, and affordable
surgical care.®* Access to essential cancer medications re-
mains a major challenge in LMICs because of cost barriers
and regulatory limitations. The Access to Oncology Medi-
cines Coalition aims to improve access to essential generic
and patented cancer medications, particularly those needed
to treat high-priority cancers.®>#3 Ensuring the availability
of these medications is a crucial step in expanding treatment
access and improving patient outcomes in resource-limited
settings. Policymakers are encouraged to adopt multi-
pronged strategies to improve medicine availability and
affordability.®+ These strategies involve creating national
essential medicines lists, consolidating procurement for
improved pricing, promoting local or generic drug
manufacturing, and establishing patient financial protection
programs.

Expanding Access to Precision Oncology

Precision oncology offers the potential to personalize cancer
care, yet its implementation remains limited in many LMICs
because of barriers such as inadequate infrastructure,
workforce shortages, fragmented regulation, and lack of
reimbursement mechanisms. The successful adoption of
precision oncology within the different settings requires
alignment across clinical, technological, and policy domains,
tailored to local health system capacity. Although a few
countries have developed structured national initiatives,
including public-private partnerships and standardized
guidelines, most LMICs still lack access to the foundational
infrastructure needed for precision oncology, such as mo-
lecular diagnostics and biobanks. Advancing precision
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oncology in these settings will require investment in next-
generation sequencing, local data interpretation capacity,
integration into clinical workflows, and use of value-based
tools such as the ASCO Value Framework or ESMO-MCBS to
ensure cost-effectiveness. Addressing these gaps demands
coordinated efforts in policy, education, and health system
strengthening to ensure equitable access to precision cancer
care globally.

Equitable Partnerships

There are ongoing international efforts, exemplified by the
WHO-led Global Initiative for Childhood Cancer, to enhance
access to affordable and effective pediatric cancer medica-
tions in LMICs and comparable consortia focused on adult
cancers.®> In the future, it will be crucial to fortify supply
chains and ensure affordable pricing, potentially through
differential pricing strategies or patent agreements, to
prevent the emergence of a two-tiered cancer treatment
system wherein advanced therapies are exclusively available
to affluent individuals. The trajectory of global oncology will
hinge on the establishment of resilient health systems ca-
pable of delivering a comprehensive array of cancer care
services integrated within the universal health coverage
framework.®¢ A foundational package of palliative care
services has been formulated, including essential medica-
tions, basic medical equipment, and adequately trained
health care professionals.®” The estimated cost associated
with implementation is comparatively modest, yet its in-
fluence on enhancing patient quality of life is significant.

The International Cancer Institute in Kenya exemplifies
equitable global partnerships by ensuring local decision
making and aligning collaborations with national priorities.
Through its partnership with Kabarak University, the in-
stitute developed a master’s program in oncology pharmacy
that has trained 20 pharmacists since 2021, directly
addressing Kenya’s workforce needs.®® Similarly, a program
led by Rutgers Cancer Institute of New Jersey in Botswana
has strengthened pathology capacity through digital tools,
training 15 local staff while also exposing trainees from HICs
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