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ABSTRACT

Despite the acknowledged merits of precision oncology (PO) and its increasing global
implementation, its full potential for advancing care and prevention remains unrealized. The
benefits are currently accessible to only limited patient segments because of multifaceted
barriers. Successful implementation hinges on various factors—scientific complexities not
limited to technical, clinical, regulatory, economic, administrative, and health care policy–
related challenges. Frombuilding infrastructure to the associated costs, including research and
development, testing, processing, and trained personnel, a lack of alignment persists. Ad-
ministrative alignmentwith regulatory and payor acceptance is crucial. Health care policymust
adapt to the ongoing shift from a one-size-fits-all treatment to a personalized approach.
Without official endorsement of long-term gains over short-term costs and the health es-
tablishment’s readiness for innovation, PO prospects, even in prosperous economies, may
stagnate. Lower-income countries face exacerbated challenges, intensifying barriers to
adoption. Nevertheless, growing awareness and utilization, driven by recognized potential for
patients and public health, along with successful examples and advocacy, are progressively
influencing policy for a more inclusive and beneficial approach to PO adoption.

INTRODUCTION

The overarching goal of precision oncology (PO) is to tailor
medical care to the specific characteristics of each patient’s
cancer, allowing for more efficacious and less toxic treat-
ments. Currently, PO optimizes treatment outcomes by
leveraging comprehensive genomic profiling, matching this
to genomically targeted therapies or immunotherapies.
Beyond this, PO encompasses the continuum of trans-
forming cancer care not only by offering treatments on the
basis of molecular diagnostics or biomarkers but also
through early detection and precision prevention.1,2 Rec-
ognizing the importance of tackling cancer at its early stages
via precision prevention, the scope of the discussion below
primarily emphasizes the implementation of PO in the
recurrent/metastatic setting in solid tumors.

The merits and challenges of PO are well-documented in the
literature, demonstrating not only its huge abilities to im-
prove care but also the wide disparities that exist in access
and the uneven take-up of this potential across the world.3-6

On a global scale, the adoption and formulation of policies
related to PO exhibit significant diversity. More affluent
nations showcase notable progress in implementing PO

practices, whereas in other regions, the uptake has been
comparatively sluggish, except for some noteworthy excep-
tions. The pace of policy discourse is following distinct tra-
jectories, influenced by the unique circumstances prevailing
in individual countries or regions. The harmonization of di-
agnostic precision, targeted treatment, and the requisites of
funding, infrastructure, and expertise remains an ongoing
and evolving endeavor worldwide.7 Nevertheless, even within
wealthier regions, advancements in PO often encounter im-
pediments. The scope of progress is confined by the feasibility
of actionable and druggable conditions. In addition, chal-
lenges arise from the fragmented nature of regulatory and
health systems, characterized by siloed thinking. The uptake
of innovation is also hindered by hesitancy, contributing to
the complexities faced in the advancement of POwithin these
more affluent areas.8,9 However, the assessment of its merits
cannot be precisely determined by gauging the average
benefit across all patients. Its success canbe remarkableunder
specific conditions, even when it is not universally accessible
for all types of cancers and patients. The extraordinary out-
comes in certain scenarios defy a simplistic evaluation on the
basis of overall averages. Better information, dissemination of
practices, standardization, and use of algorithmic approaches
could improve the delivery of PO, with positive implications
both for implementation and for policy.10,11
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In this perspective, we present an overview of the current
status of PO in various regions. We delineate the essential
prerequisites for the successful integration of PO into health
systems in the global landscape in local setting section and
highlight the key challenges and barriers, including clinical,
societal, and patient aspects. Finally, we provide a list of
priorities for the broader success of PO, emphasizing the
need for customization to local ecosystems. This involves
adapting to local maturity levels in crucial domains—
particularly governance, infrastructure, and financial as-
pects related to reimbursement, regulatory issues, health
technology assessment (HTA), and value recognition.12

BARRIERS, ROADBLOCKS, AND CHALLENGES
TO IMPLEMENTATION

The standard flow envisaged is that an oncologist seeking
useful patient data requests a genomic test of a recurrent or
metastatic tumor. The request for a genetic test is sent to a
certified laboratory either locally or centrally, which conducts
the test using standardized procedures and returns a report
with identified variants which can be added to the patient’s
electronic health record, besides actionable driver alterations
like BRAF V600E or NTRK fusions and variants of unknown
significance. On the basis of this profile, the physician seeks to
find a matched therapy for the biomarker alteration in the
tumor. Overcoming the major barrier in progress at the clinic
level is dependent on helping physicians to order a test, to
interpret molecular test results, and to recommend conse-
quent care, as well as ensuring access to the relevant targeted
agents. Below, we discuss the wide variation across different
countries in terms of implementation of PO.

There are overarching challenges, but there are also specific
barriers, summarized in Table 1, that include clinical chal-
lenges, infrastructure and resources, regulatory/ethical
issues/data privacy and security, technological challenges,
integration with health care systems/collaboration, data
sharing, and—most importantly—financial and economic
barriers.13

Clinical

Lack of relevant health care provider education and patient
awareness can be a major barrier, even leading to patients
wanting to start treatment as soon as possible, rather than
waiting for test results. Physicians need primary education in
oncogenomics and other emerging omics technologies, so
that they know the indications to test and treat as appro-
priate. A comprehensive approach that increases patient
awareness, including of ongoing innovation, is crucial to
overcome these barriers and advance the implementation of
PO in routine clinical practice.14

Infrastructure and Resources

Implementing PO, particularly within the context of Mo-
lecular Tumor Boards (MTBs) and Clinical Decision Support

Systems (CDSS) for genotype-matched clinical trials, en-
counters multifaceted challenges related to infrastructure
and resources. The complexities of data integration and
interoperability are evident as molecular data, clinical
records, and pertinent information arrive from diverse
sources in varying formats, necessitating the integration
and harmonization of heterogeneous data for effective
decision making. Infrastructure requirements, including
the need for high-performance computing and substantial
storage capacity for genomic data, pose financial and lo-
gistical challenges. Expertise and training issues arise with
the necessity of building and sustaining a skilled team
incorporating molecular biologists, bioinformaticians, and
clinical geneticists, demanding significant time and re-
sources.15 Interdisciplinary collaboration among oncolo-
gists, geneticists, pathologists, and data scientists is
essential but presents a notable challenge in establishing
effective communication and workflows in many geogra-
phies. Standardization and quality control are critical,
encompassing the need for accurate molecular data and
standardized interpretation to prevent confusion among
health care providers.

Regulatory/Ethical Issues

Regulatory and ethical considerations, such as ensuring
data privacy, security, and obtaining approvals for new
technologies, add further layers of complexity. The fi-
nancial aspects of PO, involving costly molecular profiling
and therapies, require health care institutions to allocate
substantial resources. Integrating MTBs and CDSS
seamlessly into existing clinical workflows is pivotal, yet
resistance to change and disruptions to established
workflows can impede successful integration. Ensuring
patient access and diversity in genotype-matched clinical
trials is a significant challenge, involving overcoming
barriers related to geography, socioeconomic factors, and
cultural considerations. Addressing these challenges de-
mands a concerted effort involving health care providers,
researchers, technology developers, policymakers, and
regulatory bodies, emphasizing the continuous assess-
ment and updating of strategies to keep abreast of ad-
vancements in genomics and technology.

Financial and Economic Barriers

Developing reliable novel tests and reproducibly demon-
strating value to patients and health care systems are
intrinsically difficult. Even when developed, tests linked to
a specific treatment may not be used if the associated
therapy is not widely authorized or reimbursed. A study by
European Alliance for Personalised Medicine (EAPM)16

noted barriers at the level of health systems in terms of
uncertain, selective, and slow reimbursement; inadequate
infrastructure for data, biobanks, and research and de-
velopment; and limited awareness of how precision med-
icine can be accessed and used. This issue is even more
pronounced in low and middle income countries (LMICs)
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where infrastructure for cancer care, research, and data
collection is lacking. Payers hesitate to accept and pay for
novel tests—and it is consequently difficult for wide-scale
use to emerge that can generate an evidence base to
demonstrate the longer-term value of PO. In addition
to lack of data showing clinical utility, technical issues
of quality control, and an often-inadequate regulatory
framework, there is no standalone business model for
demonstrating value without also having companion
therapy in development, a predicament compounded by a
generalized risk aversion mindset among payers.

Data Infrastructure/Data Privacy/Security

Implementing PO introduces numerous challenges in data
privacy and security because of the sensitive nature of
genomic and health-related information. Genomic data’s
inherent identifiability poses a significant concern as it has
the potential to reveal sensitive details about an individ-
ual’s unique genetic makeup, necessitating protection
against unauthorized reidentification. The collaboration
required between health care institutions, research centers,
and pharmaceutical companies for advancing PO intro-
duces complexities in securely sharing genomic data while
safeguarding patient privacy. Obtaining informed consent
for the collection, storage, and sharing of genomic data is
crucial, requiring efforts to ensure that patients fully
comprehend the implications, given the complexity of
genetic concepts. Cybersecurity threats, including the
risk of data breaches, are heightened by the attractiveness
of genomic data to cybercriminals, necessitating robust

measures to prevent unauthorized access and data theft.
The challenge of long-term data storage involves estab-
lishing secure solutions with appropriate retention policies.
Interdisciplinary collaboration in PO mandates secure
communication channels among clinicians, researchers,
and bioinformaticians to maintain privacy. Regulatory
compliance with health data protection regulations such as
Health Insurance Portability and Accountability Act and
General Data Protection Regulation is critical, demanding
careful navigation in advancing research and clinical ap-
plications. The ethical use of genomic data, especially for
secondary purposes like research or drug development,
requires alignment with patients’ original consent and
ethical considerations. It is essential to ensure that health
care professionals involved in PO are well-trained in data
privacy and security practices, encompassing an under-
standing of risks, implementation of secure procedures,
and patient education on data privacy. Addressing these
challenges necessitates a comprehensive approach in-
volving technology solutions, policy development, and
ongoing education. Collaborative efforts among health care
institutions, regulatory bodies, and cybersecurity experts
are imperative to establish a robust and secure environment
for the successful implementation of PO. This, in turn,
demands infrastructure in terms of data storage; organi-
zational, physical, digital, and research capacity; and
biobanks, and it also demands sufficient oncology work-
force and physician/cancer team knowledge. A framework
providing this complex array of favorable factors against a
background of chronically under-resourced health services
is not easy to create and maintain. So, the potential for

TABLE 1. Barriers to Clinical Implementation of PO in the Real-World Setting

Challengesa Issues

Clinical challenges Physician/clinician training: Training health care professionals to interpret and apply genomic information in clinical
settings. For example, What test to order? No treatment pathway, No trials

Clinical decision support: Developing and integrating effective Clinical Decision Support Systems

Infrastructure and resources Laboratory infrastructure: Establishing and maintaining advanced molecular diagnostic laboratories
Data storage and management: Managing the vast amount of genomic and clinical data generated

Regulatory/ethical issues/data
privacy and security

Regulatory approval: Navigating regulatory pathways for approval of precision therapies
Ethical considerations: Addressing ethical concerns related to patient consent, data privacy, and potential misuse of genetic

information
Genomic data security and patient confidentiality: Implementing robust security measures to protect sensitive genomic

information. Ensuring patient confidentiality

Technological challenges/
integration with health care
systems/collaboration and
data sharing

Data integration: Difficulty in integrating diverse and large-scale genomic data into clinical workflows
Analytical complexity: Dealing with the complexity of analyzing genomic, proteomic, and other omics data for individualized

treatment decisions
Interoperability: Facilitating interoperability between different health care systems and institutions
International collaboration: Overcoming challenges related to data sharing and collaboration across borders
EHR integration: Integrating genomic data into EHRs for seamless patient care
Standardization: Establishing standards for data formats and interoperability

Financial and economic barriers High costs: Covering the costs associated with genetic testing, personalized therapies, and data management
Reimbursement models: Developing sustainable reimbursement models for PO

Patient-related challenges Informed consent: Ensuring that patients understand the implications of genetic testing and personalized treatments
Health literacy: Addressing disparities in health literacy that may affect patient understanding and participation

Awareness and education Public awareness: Increasing awareness among the general public about the benefits and limitations of PO
Clinician awareness: Ensuring that clinicians are informed and up-to-date on the latest developments

Abbreviations: EHR, electronic health record; PO, precision oncology.
aSome of these challenges are overlapping across areas such as informed consent which is both patient-related and an ethical issue.
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prevention, diagnosis, and treatment is not universally
shared and exploited.

Addressing all these challenges requires collaboration
among multistakeholder groups, including health care
professionals, researchers, policymakers, health care in-
dustry, academic medical institutions, community centers,
hospitals, regulatory authorities, governments, and patient
advocacy groups.17 The lack of universal health coverage
affects the feasibility of implementing PO in LMICs. The
current paradigm in these settings may necessitate radically
different approaches (Fig 1).

STRATEGIES TO ENHANCE IMPLEMENTATION

The pursuit of scientific innovations loses its purpose when
it fails to translate into tangible benefits for patients in the
real world. The successful introduction of precisionmedicine
informed by advanced genomic testing depends on efforts
from stakeholders across the health care ecosystem. Certain
principal axes of action suggest themselves immediately.
Two glaring examples that highlight this issue are the
bottom-down approach used in Italy and the K-master
program implemented in South Korea. In both instances,
the gap between innovation and practical application un-
derscores the challenges of ensuring that ground-breaking
discoveries actually make a meaningful impact on patient
care and outcomes. Shown in Table 2 are PO implementation
steps in the bottom-up approach used in Italy and the
K-Master PO program in South Korea.18

We will discuss strategies to improve PO implementation in
three major realms: stakeholder engagement, health system
(re)organization, and finally generating an evidence base
(Fig 2).

STAKEHOLDER ENGAGEMENT (PUBLIC-PRIVATE
PARTNERSHIPS, PATIENT GROUPS, AND
MEDICAL ORGANIZATIONS)

Multistakeholder engagement, incorporating public-private
partnerships, patient advocacy groups, and medical orga-
nizations, plays a pivotal role in advancing the global
implementation of PO. Public-private partnerships are es-
sential components of this collaborative effort, bringing
together the resources, expertise, and innovation capabil-
ities of both sectors. By fostering collaborations between
government bodies, private companies, and research in-
stitutions, these partnerships facilitate the development and
dissemination of cutting-edge technologies and treatments
in PO. Patient advocacy groups bring a crucial perspective to
the table, representing the interests and needs of individuals
affected by cancer. Their involvement ensures that the
implementation of PO aligns with patient values, prefer-
ences, and experiences. This inclusivity contributes to the
development of patient-centered approaches, enhancing the
overall effectiveness and acceptance of PO solutions.

Medical organizations, including academic research insti-
tutions, hospitals, and professional societies, play a role in
driving the adoption of PO at a global scale. They contribute
by conducting research, disseminating best practices, and
providing training and education to health care profes-
sionals. The collective expertise of these organizations helps
establish standardized guidelines and protocols, fostering a
consistent and high-quality implementation of PO across
diverse health care settings.

In summary, multistakeholder engagement is a synergistic
force that combines the strengths of public-private part-
nerships, the patient perspective from advocacy groups, and

SocietalClinical

Financial Regulatory

Patient level

Infrastructure

Technological 

FIG 1. Barriers to globalizing precision oncology.
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TABLE 2. Examples of National PO Initiatives in South Korea and a Model for Strategy Development for PO Implementation From Italy

K-MASTER South Korean initiative overview and findings

What is the K-MASTER? The K-MASTER enterprise embarked on a pioneering mission to compile and characterize the intricate genomic profiles of Korean patients grappling with advanced solid tumors.
Leveraging well-established clinical NGS panels, the initiative meticulously captured a spectrum ofmajor genomic aberrations, ranging from SNVs to CNAs and selected structural variations in genes pertinent to
cancer

How? Since its inception in June 2017, K-MASTER has undertaken prospective clinical sequencing endeavors on a scale encompassing 4,028 Korean patients confronting advanced solid tumors. This concerted
effort not only underscored the clinical utility of systematic prospective sequencing but also highlighted its significance in guiding patients toward ideally matched clinical trials for optimized therapeutic
outcomes spanning various cancer types. Moreover, this nationwide, multi-institutional collaboration demonstrated the feasibility of such an approach in the real-world clinical setting, involving 55 cancer-
treating hospitals and centers

Key outcomes and lessons learned: Through an integrated analytical framework, K-MASTER unraveled pivotal driver alterations and etiologies across 24 major cancer lineages among East Asian pan-cancer
patients. This endeavor extended its scope beyond regional boundaries, probing the impact of ethnic ancestry on genomic diversity and clinical applicability using large-scale pan-cancer genomic cohorts.
Notably, disparities emerged between Eastern andWestern populations at both individual genomic event and pathway levels, underscoring the imperative of tailored approaches in PO initiatives. Moving forward,
K-MASTER aims to delve deeper into the dynamic interplay between genomic aberrations and therapeutic responses across a diverse array of clinical trials, further amplifying the scope and efficacy of PO in the
pursuit of improved patient care

Implementation of PO: A statement proposal endorsed by Italian Scientific Societies

Italian PO project: In Italy, the implementation of PO has historically followed an autonomous and top-down approach, resulting in inefficiencies and disparities in patient access across the country, mirroring
challenges encountered in other Western nations. To address these issues, a collaborative method was tested, involving professionals, scientific societies, and government institutions, aiming to deliver PO
innovations to patients through a bottom-up approach. This organizational research project scrutinized PO activities within five HCAs in one Italian region and compared observed challenges with three additional
HCAs in other regions of Italy

Key outcome: Using validated multiple-step consensus methods, the project yielded 14 statements unanimously approved by the main scientific societies of oncology and pathology at the national level. These
statements targeted critical issues hindering PO implementation in clinical practice. The strong professional consensus underlines the urgent need for prompt adoption of these statements within the national
health care system, emphasizing the importance of synergistic collaboration among professionals, scientific societies, and health care institutions. It underscores the imperative of establishing uniform solutions
for the implementation of innovation within the health care system, fostering equitable access and efficient delivery of PO services to patients nationwide

Abbreviations: CNAs, copy number alterations; HCAs, health care authorities; NGS, next-generation sequencing; PO, precision oncology; SNVs, single-nucleotide variations.
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the expertise of medical organizations to enhance global PO
implementation. This collaborative approach not only ac-
celerates scientific advancements but also ensures that PO
benefits reach a broad spectrum of patients while respecting
individual values and preferences.

HEALTH SYSTEM (RE)ORGANIZATION (GUIDELINES,
WORKFLOWS, AND PHYSICIAN TRAINING
AND RETAINMENT)

To effectively implement PO within a health system, a
strategic (re)organization is imperative, involving the de-
velopment of comprehensive guidelines, streamlined
workflows, and targeted physician training and retainment
initiatives. Robust guidelines should be established to
standardize protocols, encourage interdisciplinary collabo-
ration, and ensure regular updates to incorporate the latest
PO advancements. Workflows need to be carefully designed
to seamlessly integrate PO into existing clinical pathways,
focusing on key decision points and efficient data man-
agement. Patient engagement should be prioritized within
workflows, fostering informed decision making through
effective communication and consent processes.

Physician training plays a pivotal role, necessitating spe-
cialized PO-focused programs. Continuous education,
practical training through simulations and case studies, and
the incorporation of the latest genomic advancements into

training curricula are essential components. Simultaneously,
physician retainment efforts should recognize and reward
professionals actively engaged in PO, providing avenues for
career advancement and maintaining a supportive work
environment.

In addition, technology integration is crucial, requiring in-
vestments in robust information technology infrastructure
to support the storage, retrieval, and analysis of large-scale
genomic data. Decision support systems should be imple-
mented to assist health care providers in interpreting
complex genomic information and making evidence-based
treatment decisions.

By addressing these facets comprehensively, a health system
can create an environment conducive to successful PO
implementation. This approach not only enhances patient
outcomes but also contributes to the advancement of per-
sonalized oncology, consolidating the health system’s po-
sition at the forefront of cutting-edge health care practices.

Realizing the full potential of PO necessitates comprehensive
efforts, including specialized personnel training; the es-
tablishment of robust infrastructure in molecular biology,
clinical research, computational biology, and bio-
informatics; and the validation of biomarkers in diverse
populations and the creation of regional biobanks. To ad-
dress the dynamic challenges faced by next-generation

Stakeholder

engagement
Public-private
partnerships, patient
groups, medical
organizations

Health

system
(re)organization 

Guidelines, workflows,
physician training, and
retainment

Generating

an evidence
base

Research that supports
policy decisions and
enhances
efficiency/sustainability

FIG 2. Strategies to improve precision oncology implementation via stakeholder engagement, health
system (re)organization, and generating an evidence base.
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sequencing (NGS)—such as the lack of standardized pro-
cedures, issues in quality management, sequencing work-
flows, data handling, and analysis, alongside affordability
and accessibility concerns—a more agile regulatory
framework adapted to local conditions is crucial. This
framework should also provide intellectual property pro-
tections to ensure quality and streamlined oversight.

Currently, the field of NGS faces disparities in reimburse-
ment for tests, hindering uniform adoption. Encouraging the
integration of NGS into health care systems, a key driver for
global accessibility to personalized medicine, relies on
health care professionals and decisionmakers evaluating the
maturity of NGS practices in their respective countries.

Efforts should extend to educating health care professionals,
decision makers, and the general public about precision
diagnostics and therapies, emphasizing theirmerits, current
limitations, and future potential. Advocating for a globally
acceptable list ofminimal clinically actionable alterations for
NGS testing in specific diseases, followed by a tiered ap-
proach for potential alterations, akin to OncoKB actionable
tiers, would standardizeNGS testingworldwide and facilitate
universal public funding.

GENERATING AN EVIDENCE BASE (RESEARCH THAT
SUPPORTS POLICY DECISIONS AND
ENHANCES EFFICIENCY/SUSTAINABILITY)

Demonstration of Value

To counter the indifference—even antipathy—of payers to
PO, greater efforts are urgently needed to show the imme-
diate utility of its correctly conducted use. The key is to show
that it can be—and is—effective for patients in the short
term and to develop more compelling studies of how over
time, the capabilities of PO in prevention and early detection
can reduce long-term health care expenditure, permit better
treatment choices, and thus avoid waste of resources.

Every year, Europe spends more than one trillion euros on
health care. Roughly one fifth of this amount is being spent
on drugs, and half or more in treating patients who will not
respond to the drug they receive, at a cost of V100 billion or
more per year. Available estimates suggest that only between
one quarter (oncology) and one half (many other areas of
medicine) of patients respond positively to prescribed
drugs.19 Despite the potential of PO for radical improvements
in health and care, governments, shackled by the constant
fight to meet ever-growing demands on public resources,
have largely overlooked the longer-term advantages of re-
duced or delayed morbidity and mortality and the elimina-
tion ofwasteful or inappropriate therapy. Health care and life
expectancy continue to differ widely across countries and
regions, a situation that will not change unless motivated
governance is brought to bear. It is important to first ac-
knowledge the complexity of estimating the proportion
of patients with advanced cancer who benefit from PO

applications. One approach to estimating the benefit of PO
applications is to examine specific tumor types where such
treatments have demonstrated efficacy. For instance, in
certain subtypes of non–small cell lung cancer, breast
cancer, or melanoma, targeted therapies have shown sig-
nificant improvements in outcomes for a subset of patients
with specific genetic mutations or biomarkers. While ob-
jective numbers may not be readily available for all tumor
types, efforts to extrapolate from available data can provide
valuable insights into the impact of PO on patient outcomes.

Enhanced evidence holds the potential to guide health care
authorities in critical funding decisions. Molecular tumor
boards emerge as valuable tools, offering insights into
molecular reports and facilitating the implementation of
tailored therapies. The EAPM asserts that successful preci-
sion medicine implementation hinges on comprehensive
national plans, alignment across HTA and regulatory realms,
and robust infrastructure encompassing data storage, digital
health, research, and biobanks. Furthermore, sustaining a
proficient workforce, spanning clinicians, laboratory med-
icine experts, and scientists, is imperative. Collaboration
among health professionals and patient advocates;
strengthened connections between regulators, payers, and
public health authorities; and secure data sharing adhering
to robust patient privacy laws and ethical guidelines are
indispensable. Standard operating procedures ensure quality
control. In the United States, proposed solutions involve
potential federal-level funding models independent of
pharmaceutical companies, coupled with more streamlined
data sharing. ASCO recommends software applications to
link patient data systematically, facilitating queries on ge-
nomic knowledge bases.20

According to the study byHorgan et al,21 sharing information
on the response to targeted drugs among patients with rare
mutations or complex mutational patterns is crucial for
advancing PO. Fragmented health informatics systems pose
challenges to comprehensive real-world analysis of new
treatments and accurate estimates of the impact of evolving
cancer technologies on health systems. The European
Commission emphasizes that a digital health agenda, in-
tegral to advancing cancer research and real-world appli-
cations, necessitates proficient bioinformatic, statistical,
and advanced data analytics skills and frameworks.22

BRIDGING THE DIVIDE BETWEEN HIGH-INCOME
COUNTRIES AND LMICs FOR PO

As has been discussed, the landscape of cancer research and
PO is markedly imbalanced, heavily favoring high-income
countries while neglecting the unique challenges faced by
LMICs. This disparity underscores the urgent need to
recalibrate the PO focus of cancer research to be more in-
clusive and relevant to LMICs.

Addressing the gaps in cancer research within LMICs is
imperative to foster region-specific advancements. It
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demands a fundamental re-evaluation of existing ap-
proaches to confront the pressing issues in cancer care
within these regions. This shift in perspective is essential for
achieving meaningful progress and improving outcomes for
individuals affected by cancer in LMICs.23

To bridge the divide between high-income and lower-
middle–income countries in PO, several potential solu-
tions can be explored. These solutions aim to improve access
to anticancer drugs, enhance coordination of cancer care,
and increase the availability of specialized cancer centers.

One key step is to ensure that essential oncology drugs are
included in the national essential medicine lists of lower-
middle–income countries. This inclusion would prioritize
these drugs and facilitate their availability and affordability.
In addition, improving price transparency in the pharma-
ceutical industry can help lower-middle–income countries
negotiate fair prices for oncology drugs, reducing the fi-
nancial burden on patients and health care systems.
Implementing a pooled drug procurement system, where
countries collectively negotiate drug prices and purchase
medications in bulk, can further drive down costs and im-
prove access to oncology drugs. This approach allows for
greater purchasing power and can benefit LMICs by ensuring
a stable supply of affordable medications. Increasing the
availability of dedicated cancer centers in lower-middle–
income countries is another crucial step. These centers
should be equipped with state-of-the-art technologies and
staffed by trained health care professionals. By centralizing
cancer care, patients can benefit from comprehensive ser-
vices, including molecular profiling, genetic testing, and
targeted therapies. Simplifying the drug reimbursement
process can also facilitate access to PO. Streamlining ad-
ministrative procedures and reducing bureaucratic hurdles
can expedite the approval and reimbursement of oncology
drugs, allowing patients to receive timely and appropriate
treatment. Furthermore, increasing the number of clinical
trials in lower-middle–income countries can provide pa-
tients with access to innovative treatments and contribute to
the advancement of PO. Collaborations between high-
income and lower-middle–income countries and interna-
tional research partnerships can help expand clinical trial
opportunities and ensure that the benefits of PO are ac-
cessible to all. Improving the coordination of cancer care is
vital to optimize treatment outcomes. This involves estab-
lishing effective referral systems, enhancing communication
between health care providers, and promoting multidisci-
plinary approaches to cancer management. By fostering
collaboration and knowledge exchange among health care
professionals, lower-middle–income countries can improve
the quality and efficiency of cancer care delivery. In con-
clusion, bridging the divide between high-income and

lower-middle–income countries in terms of access to PO
requires comprehensive solutions. These solutions include
adding anticancer drugs to national essential medicine lists,
improving price transparency, implementing pooled drug
procurement systems, and increasing the availability of
dedicated cancer centers. Simplifying the drug reimburse-
ment process, increasing the number of clinical trials, and
improving the coordination of cancer care are also crucial
steps. By implementing these measures, we can strive for
more equitable access to PO and reduce the disparities in
cancer outcomes between countries.

The overarchingmilestone for initiating POprograms should
include establishing basic diagnostic and treatment infra-
structure, ensuring availability and affordability of standard
cancer care, training health care professionals in genomics
and precision medicine, and finally developing or adopting
guidelines for the implementation of PO. It is important to
prioritize basic health care needs before embarking on PO
initiatives, particularly in low-income settings. It is very
important that PO programs use value frameworks such as
the ASCO Value Framework and the European Society for
Medical Oncology Magnitude of Clinical Benefit Scale for
evaluating and incorporating PO interventions. These
frameworks can help countries assess the cost-effectiveness
and clinical benefits of PO interventions.

DISCUSSION

In conclusion, unlocking the full potential of PO requires a
paradigm-shifting journey. This transformative process
involves not only a profound restructuring of clinical
research and clinical care infrastructure but also the es-
tablishment of a dynamic and adaptable system capable of
navigating the rapid advancements in cancer research.
Recognizing that innovation does not journey seamlessly to
the patient’s bedside within an ideal timeframe, it becomes
crucial for the oncology community to take proactive
measures. This involves not only cultivating fresh capabil-
ities in technology, medicine, and diagnostics but also
fostering innovative and unconventional approaches to
thinking and delivering care to patients. This comprehensive
overhaul is essential to integrate PO effectively, bridging the
gap from laboratory breakthroughs to clinical application.
The overarching objective is to transcend the limitations
inherent in specialized academic domains, predominantly
concentrated in affluent nations. We need to think globally
and act locally.1 This ensures amore inclusive, equitable, and
accessible future for patients with cancer globally. The as-
piration is to shape a global landscape where the benefits of
precision medicine extend to all, painting a brighter outlook
for individuals grappling with the challenges of cancer on a
global scale.
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