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Introduction

Precision medicine, also known as personalized medicine,
is an innovative approach to public health. According to the
World Health Organization (WHO), precision medicine is an
evolving strategy that uses an individual’s genetic information,
environmental factors, and lifestyle choices to guide tailored
decisions regarding disease prevention, diagnosis, and treatment

[1]. As with any innovative approach in healthcare, precision
medicine offers the potential to transform medical practices
in various ways. Considering genetic profiles, along with
environmental and lifestyle factors, allows for the customization
of treatments to achieve the most effective outcomes for each
patient [2-4]. Precision medicine contributes to scientific
advances by improving the understanding of disease mechanisms
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and represents a transition from empirical to patient-targeted
medicine and patient entered care. It has the potential to optimize
the accuracy of diagnosis and treatments while minimizing
adverse effects [5-7]. This article examines the critical role of
establishing a comprehensive policy frame-work to support the
successful implementation of precisionmedicine in Latin America.
It explores the current landscape, identifies key challenges, and
highlights opportunities for advancing precision medicine in the
region. Additionally, the brief analyses case studies from other
countries to draw insights from their experiences. Based on this
analysis, a set of actionable recommendations is presented to
promote effective policy solutions that can facilitate the progress
of precision medicine in Latin America.

Background

The Value of Precision Medicine in Oncology

One of the sectors with the highest potential for precision
medicine is oncology. Given the complexity of cancer, which
involves intricate interactions at multiple levels genomic,
transcriptional, proteomic, and metabolic precision medicine can
provide critical insights into cancer care [8,9]. Pharmacogenomics
is vital in identifying patients at risk of adverse drug reactions
or those most likely to benefit rom specific therapies [10].
Additionally, biomarkers used to assess disease risk, prognosis,
and treatment response represent a positive impact by
informing prevention strategies, updating treatment guidelines,
strengthening healthcare systems, and guiding reimbursement
models [11]. Ongoing research already demonstrates that
innovations in precision medicine have the potential to improve
healthoutcomesandcost-effectiveness in cancer care, highlighting
their transformative impact on oncology [12].

Nevertheless, it is crucial to recognize that cancer is influenced
not only by genetic factors but also by lifestyle, social behaviour,
and environmental factors. The Centres for Disease Control and
Prevention (CDC)emphasizes the importanceof integrating social-
behavioural and genomic sciences to enhance the effectiveness of
precision medicine in oncology. Precision medicine has become
a standard approach for managing certain cancers in countries
such as the United States, Australia, Israel, and some regions o
Europe, where treatment is guided by molecular profiling based
on tumour genomics [13,14]. In countries with less advanced
systems for precisionmedicine, which is the case of Latin America,
the application of biomarkers is constrained by challenges such as
high costs, inadequate laboratory infrastructure, limited access
to advanced therapies (including targeted therapies), and gaps in
patient and biomedical education [15,16].

The Role of Policy to Advance Precision Medicine

Policy plays a crucial role in advancing precision medicine
to optimize public health, with governments being key actors in

funding foundational research, setting standards, and establishing
regulations on data privacy, interoperability, and integration with
health surveillancesystems [17].Effectivepolicyandprioritization
ensure that the benefits o precision medicine, such as targeted
treatments and early disease detection, are equitably distributed
and implemented effectively. Agile governance is essential to
address the technological and ethical challenges associated with
precision medicine, including data management and regulatory
eficiency,while enabling innovation andprotecting publicwelare
[18]. Additionally, collaboration between governments, non-profit
organizations, and the private sector is vital for maximizing the
potential of precision medicine. The convergence of advanced
technologies, such as genome editing and artificial intelligence,
presents both opportunities and challenges [18]. Governments
should adopt flexible and responsive governance rameworks
to tackle these challenges and support the equitable integration
of precision medicine into healthcare systems. By drawing on
global case studies and best practices, policymakers can develop
strategies that enhance the delivery of precision medicine,
ultimately improving health outcomes at both individual and
population levels [17-19].

Oncology Policy Landscape in Latin America

Latin America’s cancer burden is significant, and cancer
is one o the leading causes o mortality in the region. In 2022,
there were 1.5 million new cancer cases and nearly 749,000
cancer-related deaths [20]. Policymakers in the region recognize
that timely diagnosis and fast access to treatment with the best
available interventions are crucial for enhancing patient quality
o lie and optimizing health outcomes [21,22]. In 2023, the
International Agency or Research on Cancer (IARC) and the
Pan American Health Organization (PAHO) gathered experts
from Latin America and the Caribbean (LAC) to develop a set of
evidence-based cancer prevention measures, resulting in a code
with 17 preventive actions and public policy recommendations
for effective implementation [22]. Oncology is prioritized in most
countries; however, challenges remain in defining pathways and
ensuring that resources are effectively translated into effective
access to cancer care [21]. At the regional level, PAHO has a
Strategic Plan for 2020-2025 that prioritizes non-communicable
diseases, including cancer. Despite this, the plan has limitations in
specifying routes for effective cancer care access [23].

At the national level, most Latin American countries have
established oncology-related plans and programs and include
cancer as a priority in their health strategies. Nevertheless, there
is variability in policy comprehensiveness and the countries’
capacity to make operable and effective cancer strategies [24-
29]. The main challenges are delays that hinder timely diagnosis,
treatment, and care, which are caused by financial constraints, the
geographic distribution of healthcare services, and fragmented
healthcare systems, among other factors [30–34].
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Policy Landscape for Precision Medicine and Cancer Care
in Latin America

The policy landscape for integrating precision medicine into
cancer care across Latin America is evolving, showing progress
andopportunities for furtherdevelopment. Countries in the region
increasingly recognize the importance of precision medicine and
genetic diagnostic testing, with several innovative initiatives
and legislative eorts reflecting this growing commitment.
Latin American countries have introduced several innovative
programs and legislative measures to support precisionmedicine.
For example, Brazil’s National Program for Genomics and
Precision Health- Genomas Brazil leverages genomic sequencing
for diagnosing and treating diseases, including cancer [35].
Complementing this national initiative, various state governments
in Brazil have implemented programs to enhance access to genetic
testing for breast and ovarian cancers [35]. Similarly, in Argentina,
the recent consensus on precision medicine, presented in the
Protocol on the Role of Genetic Oncology Counselling [36], and the
establishment of the Reference Program and Genomic Biobank
of the Argentine Population (Polar), highlight the country’s
commitment to creating a genetic data repository and developing
specific oncology guidelines [34,37]. However, given the recent
publication of the guidelines, there is no clear evidence of the
operationalization of the protocol and how it will be translated
into effective access for the population.

In Mexico and Colombia, progress in precision medicine
remains limited because current oncology-related policies
and programs do not adequately address access to innovative
therapies, genetic diagnostic testing, or precision medicine on a
large scale. InMexico, initiatives such as theTRASLADAprogramat
the Mexican Institute o Social Security (IMSS) and collaborations
between the National Institute o Genomic Medicine (INMEGEN)
and the National Institute o Cancerology (INCAN) oer genetic
diagnostic testing and precision medicine on a smaller scale [38-
40]. Likewise, in Colombia, the 10-Year Public Health Plan (2022-
2031) [41] and the National Development Plan (2022-2026)
highlight the importance of health technology assessments and
prioritize early cancer detection and prevention [42]. However,
there is no specific policy addressing genetic diagnostic testing or
precision medicine within these frameworks [29].

While Latin American countries are making progress in
integrating precision medicine into cancer care, with notable
initiatives inBrazil,Argentina,Colombia,andMexico, there isa long
road ahead. Each nation is at a different stage in operationalizing
these advancements, from comprehensive national programs to
emerging regulatory frameworks and pilot projects. The evolving
policy landscape presents both opportunities and obstacles,
highlighting the need for continued commitment, strategic
implementation, and collaborative efforts to ensure equitable
access to precision medicine across the region.

Challenges for Policy in Precision Medicine in Latin
America

As an innovation in the healthcare sector, precision medicine
presents several policy related challenges that must be addressed
toensureitseffectiveimplementation.Keyissuesincludemanaging
complex data, developing the necessary infrastructure, enhancing
the capacity of healthcare professionals, and allocating resources
for innovative treatments. To overcome these challenges, it is
essential to develop and implement initiatives that address the
regulatory and policy rameworks, enabling themost eficient and
effective operationalization of precision medicine strategies. The
World Economic Forum (WEF) discusses a range of challenges
facing precision medicine, including technological, ethical, and
regulatory issues, which constrain its effectiveness [43]. The
WEF, mentions that precision medicine has been affected by a
“pacing problem” which in technology refers to the issue where
technological advancements are advancing faster than the ability
of laws and regulations to keep up [43,44]. Addressing this pacing
problem from a policy perspective is crucial to ensure sustainable
and lasting changes, even in unstable political scenarios. Even
though the regulatory and policy frameworks demonstrate that
precision medicine for cancer care is starting to appear in the
public health agenda of countries in Latin America, challenges and
barriers remain. Some identified include:

Limited Legislative Frameworks

Effective legislative frameworks are crucial for the
advancement and equitable distribution of precision medicine.
These frameworks establish the legal and regulatory groundwork
necessary for integrating genomic information into healthcare
systems, ensuring both ethical practices and broad access to
cutting-edge treatments. While there is growing interest in
genomic regulation across Latin America, significant challenges
remain in developing comprehensive legislative frameworks for
precision medicine. Mexico has demonstrated interest in genomic
regulation through the General Health Law, which addresses
genomic testing and emphasizes genome ownership and related
rights. However, this law is focused on protecting ownership but
is not specifically intended to ensure equitable access to precision
medicine. Two proposed amendments are currently under
consideration to broaden access [45,46]. Similarly, in Brazil, a
federal bill is under review to further enhance access to genetic
diagnostics, reflecting a growing commitment to integrating
precision medicine into healthcare [47,48]. Finally, in Colombia,
the recently enacted Law 2360 of 2024 updates cancer care
regulations, presenting an opportunity to incorporate precision
medicine and innovative therapies into the regulatory framework
[29]. However, translating this legislative update into tangible
improvements in precision medicine access will require careful
implementation and sustained political will. Overall, the challenge
across Latin America lies not only in creating and updating
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legislative frameworks but also in ensuring that these frameworks
effectively address the practical and equitable integration of
precision medicine.

Barriers in Healthcare Infrastructure and Integration

Effective healthcare infrastructure and integration are
essential for the successful implementation of precisionmedicine.
A well-coordinated infrastructure ensures that advanced
diagnostic and treatment options, such as those offered by
precision medicine, are accessible across diverse geographic
and socioeconomic settings. Without a robust and equitable
inrastructure, the benefits o precision medicine may be
unevenly distributed, limiting its impact and eficacy. Across the
region, there are significant barriers in healthcare inrastructure
that impede the equitable integration o precision medicine. In
Brazil, despite a well-established cancer care network, services
are concentrated in specific geographic areas, particularly in
afluent regions, leaving vast parts o the country underserved,
restricting access to advanced care and precision medicine for
many patients [31,49]. Colombia similarly experiences disparities
in the distribution o oncological services, with a significant
concentration in the capital city despite nationwide coverage
[50]. This centralization can limit access to precision medicine
and other advanced treatments for individuals living outside
the capital. Also, Argentina faces challenges with fragmented
provincial management, further complicating the equitable
distribution of services. This fragmentation can create barriers
to accessing the latest diagnostic and therapeutic innovations,
further exacerbating disparities in healthcare delivery [34].

Delays in Technology and Treatment Access affecting the
patient journey

Timely access to new technologies and treatments is crucial
for effectively delivering precision medicine. Delays in integrating
advanced therapies can significantly impact patient outcomes, as
precision medicine often relies on rapidly adopting cutting-edge
technologies and treatments. Eficient processes or evaluating
and approving new interventions are essential to ensure
that patients benefit rom the latest advancements without
unnecessary delays. In Latin America, the slow integration o new
technologies is a widespread issue. One major issue is the lack
of standardized and transparent Health Technology Assessment
(HTA) processes. A significant challenge in this region is that the
unclear process and criteria of the HTA agencies complicate the
application and submission process. This confusion leads to more
burdensome and expensive application processes for sponsors,
resulting in slower approval and adoption of new technologies.

This is the case in countries like Brazil and Mexico, where
dedicated HTA agencies exist, their criteria and decision-
making processes are often unclear, undermining the fairness
and effectiveness of reimbursement decisions. The absence
o specific HTA processes or oncology drugs and precision
medicine exacerbates these issues, creating gaps in the structured

evaluation of advanced therapies [51-55]. For example, in Brazil,
oncology treatments can take up to 1,100 days to become fully
available in the public sector, even after regulatory approvals
[52,53]. Mexico experiences similar delays, with uneven access
to innovative treatments concentrated in major urban centres.
Colombia also struggles with delays in receiving confirmed
diagnosis and treatment, exacerbated by a perception of long
waiting periods and instances of denied care [50].

Funding and Financial Barriers

Adequate funding is essential for the successful
implementation of precision medicine, as it enables the
development, approval, and distribution of advanced therapies.
Without suficient financial resources, the adoption o innovative
treatments and technologies is severely constrained, impacting
patient access and outcomes. Financial barriers, including budget
constraints and reimbursement limits, can create significant
obstacles to integrating precision medicine into healthcare
systems. In Latin America, insuficient unding or cancer care
and advanced treatments is a critical issue. The lack of clarity
on the approval process, combined with budget constraints and
reimbursement limits, poses significant barriers. In Mexico,
public health funding for cancer treatment is diminishing, leading
to disparities in access to advanced treatments like targeted
therapies [33,56]. Colombia also aces financial barriers, with
many patients incurring out-of-pocket costs due to delays and
limited coverage options [32]. Additionally, in Brazil, and Mexico,
financial shortalls in covering innovative cancer treatments, like
precision medicine, lead to substantial judicialization costs, with
Brazil incurring approximately $307 million in such costs in 2017
[57] and Mexico utilizing only 27.4% of its budget for high-cost
medicines in2022[58]. In linewith this, evidence romColombia in
2022, shows that accessing cancer treatments frequently involves
judicial actions, with diagnoses of tumours and neoplasms being
the most common cases invoking the individual´s right to health,
accounting for 13.18% of such cases [59].

Fragmentation within healthcare systems exacerbates
these financial challenges. For instance, in Mexico, the lack o a
unified list o covered medicines and transparency issues result
in inconsistent access to treatments [60]. Similarly, Argentina’s
fragmented health system complicates stakeholder alignment
and policy implementation [34]. Furthermore, regulatory and
procedural delays, along with complex approval processes in
Argentina and the slow integration of new technologies into
public healthcare in Brazil, impede timely access to new therapies
[34,52,53,57,61]. Addressing these issues requires a focus on
improving transparency, eficiency, and overall eectiveness in
healthcare policies across the region.

Data Management and Data Privacy

Effective data management and robust data privacy
protections are essential for the successful implementation of
precision medicine. Secure handling of genomic and health data is
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critical to ensuring accurate diagnoses, personalized treatments,
and maintaining patient trust. Without strong data management
infrastructure and clear privacy regulations, integrating genomic
information into health records can be compromised, leading to
potential risks in data security and patient confidentiality.

In Latin America, disparities in technology access and varying
data protection laws hinder the equitable implementation
of precision medicine. Key challenges include inadequate
infrastructure for secure data handling, as many countries lack
the necessary technology to manage and store sensitive genomic
data safely. Additionally, there is limited standardization in the
management and sharing of genomic data across regions, with
inconsistent data formats and interoperability issues impeding the
seamless integration of genomic data with health records [62-64].
Insuficient regulatory rameworks also contribute to theproblem,
with many countries having underdeveloped regulations for the
protection and use of genomic data. Furthermore, variations in
the availability of advanced datamanagement technologies across
the region exacerbate these challenges. Regions with limited
technological resources may struggle to adopt and maintain
secure and effective data management systems. These issues
complicate the integration of genomic data with health records,
raising concerns about data security and patient confidentiality
[62-64].

Training Deficiencies and Capacity Building

Effective implementation of precision medicine depends on
well-trained healthcare professionals and access to specialized
physicians. Without adequate training and specialization, the
potential benefits o precision medicine cannot be ully realized,
impacting the quality of care and access to advanced treatments.
Across the region, a common problem facing precision medicine
implementation is the inadequate training of healthcare
professionals in precision medicine and limited specialized
physicians [65]. In Brazil, the implementation is hindered by a
shortage of trainedmedical geneticists and an uneven distribution
of genetic services, resulting in only 30% of the population having
access to specialists [66]. Argentina also struggles with limited
training in genomics and precision medicine within healthcare
education, affecting the ability of professionals to effectively
use these tools [34]. Similarly, Colombia’s progress is hindered
by outdated clinical practice guidelines and a general lack of
knowledge among healthcare providers about precision medicine
[65,67]. These issues are compounded by insuficient proessional
societies dedicated to the field.

These challenges highlight the need for systemic reforms
and strategic investments to improve cancer care and integrate
precision medicine across Latin America. Addressing these
barriers will be crucial for enhancing healthcare delivery and
ensuring equitable access to advanced treatments throughout the
region.

Case studies

This article presents a case study to identify effective policy
solutions for advancing precision medicine in Latin America. The
analysis focuses on the best practices from around the world.
Specifically, it examines policies and programs that countries have
designed and implemented to advance precisionmedicine, as well
as initiatives that integrate precision medicine specifically into
cancer care. The case studies were examined to identify strategies
addressingthemainchallengesassociatedwithprecisionmedicine
in cancer care in Latin America. These challenges include a range
of critical issues, including the need for an effective legislative
framework, improvements in data management and privacy,
and the enhancement of health infrastructure. Additionally,
addressing delays in treatment and access, promoting capacity
building, and overcoming financial barriers are essential or
advancing precision medicine.

Table 1 summarizes the best practices identified, outlining
the relevant policies or initiatives and their objectives.

Key Components of Successful Initiatives/Policies in
Precision Medicine

To address the challenges of keeping pacewith advancements,
countries have developed initiatives focused on both research and
clinical applications to integrate precision medicine into their
healthcare practices. The best practices analysed use a holistic
approach to adapting healthcare systems to the innovations in
precision medicine. Many of these practices began as targeted
initiatives funded by governments and, with supporting evidence,
have evolved into national strategies and even legislation.
This process represents the “bottom-up” approach, where
specific initiatives are used to build competence networks and
infrastructure, ultimately enabling equitable access to precision
medicine [19].

When analyzing common elements of the best practices the
following can be highlighted:

Legal Framework and Standardization

One of the latest goals of precision medicine policies is
that they are supported by legislation making them effective
and translatable to facilitate access. Some of the best practices
demonstrate this approach. Genom DE exemplifies this approach
by establishing a legislative framework that mandates insurance
coverage for precision medicine-associated diagnostics and
therapies, particularly for rare and oncological diseases. This
framework, tailored to the German health system, serves as
a valuable model for other countries, including those in Latin
America, by demonstrating how to design and implement similar
initiatives through strategic advocacy and collaboration with
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existing providers and networks [75]. Similarly, the NHS GMS
policy focuses on extending reimbursement to genomically
inormed care and treatment, though specific technologies are
still under evaluation by the National Institute or Health and Care

Excellence (NICE) [69]. Both examples highlight the importance
of developing comprehensive legal and policy frameworks to
ensure the effective integration and reimbursement of precision
medicine technologies.

Table 1: Best Practices on Precision Medicine: Policies/Initiatives and their Objectives.

Country Initiative or Policy Objective Type of Policy

Germany genomDE
The objective of the genomDE strategy is to introduce genome sequencing of
patients into routine care to establish genetically confirmed diagnoses and
enable preventive measures and therapies tailored to the patient. [68]

National strategy sup-
ported by legislation

United King-
dom

NHS Genomic Medicine
Service (GMS)

NHS (GMS) seeks to integrate genomic technology into routine care, includ-
ing whole genome sequencing for children with cancer or serious genetic
disorders. It also seeks to expand access to molecular diagnostics or cancer,
enhance early detection of high-risk conditions, and use genomic data to

improve treatments and patient decision-making. [69]

National strategy

United States
All of Us Research

Program

The primary objective of the All of Us Program is to create a comprehensive
research resource that enables the investigation of biological, clinical, social,
and environmental factors affecting health and disease. The program aims
to gather and organize health-related data and biospecimens from over one
million individuals representing the diverse population of the United States,

which will then be widely accessible for research purposes. [70]

National Research
Program

Asia
(multi-coun-

try)
GenomeAsia 100k

GenomeAsia’s 100k purpose is to accelerate precision medicine applications
for Asian patients and build analytical capabilities for the region. [71]

Research Initiative

Canada Genome Canada

Genome Canada aims to enhance lives, bolster communities, and drive eco-
nomic growth through leadership in genomics research and innovation. By
coordinating national efforts and partnering with regional Genome Centers,
the organization aligns regional strengths with national priorities to address

global challenges and promote equitable access to genomics. [72]

Federally Funded
Initiative

Sweden
Genomic Medicine Swe-

den (GMS)
GMS’s objective is to translate genomic innovations into clinical practice and
establish a sustainable infrastructure for precision medicine in Sweden. [73]

National strategy with
public and private

funding

Brazil Genomas Brazil

Genomas Brazil aims to advance national scientific and technological progress
in genomics and precision health, foster the growth of the domestic genomic
industry, and establish a proof of concept for a genomics and precision health

care model within the SUS framework. [74]

National Government
Program

Healthcare Infrastructure and Integration

The advancement of precision medicine infrastructure is
one o the common elements identified in the best practices.
Genome DE plays a pivotal role in strengthening infrastructure
by funding the design of data systems essential for precision
medicine. Although it does not directly provide funding to service
providers or networks, these entities receive support from other
sources, ensuring the development of a robust data infrastructure
[68]. Meanwhile, the NHS GMS initiative strengthens the clinical
landscape by establishing and expanding laboratory and clinical
networks, including Genomic Laboratory Hubs and national
directories, which are crucial for integrating genomic insights into
routinehealthcareand facilitating thewidespread implementation
of precision medicine [69]. Similarly, Genomic Medicine Sweden
(GMS) has established regional Genomic Medicine Centres at
university hospitals throughout Sweden, promoting the adoption
of genomic based diagnostics developed in collaboration with the

Swedish research infrastructure Science for Life Laboratory [19].

Complementing these efforts, GenomDEAsia100k contributes
by advancing scientific understanding by researching genetic
variants and populations with high homozygosity rates. This
research enhances global resources and underpins the scientific
foundation of precision medicine [76]. Additionally, Genomas
Brazil ocuses on building scientific capacity and bolstering the
national genomic medicine industry, promoting sustainable
developmentwithin the field [74]. The GenomDECanada initiative
further supports infrastructuredevelopment byproviding funding
for essential equipment, aiding the expansion and modernization
of physical facilities [77]. Collectively, these initiatives address
various critical components of precision medicine infrastructure,
rom data systems and clinical networks to scientific research
and equipment, thus enhancing the overall effectiveness and
integration of precision medicine into healthcare systems.
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Optimizing Patient Journey

The best practice examples that are already concentrating
on clinical applications, such as GenomDE and NHS GMS, have
been successful in optimizing the patient journey through the
integration of genomic medicine into healthcare pathways
[69,75]. In the GenomDE initiative, patients can be reerred to the
Model Project by their treating physician or an eligible provider,
whether at the primary or specialized care levels [75]. Similarly,
the NHS GMS initiative allows oncologists, hematologists, and
neurologists, along with clinical genomics services, to refer
patients for genomic testing. Furthermore, the NHS Genomic
Medicine Service (GMS) improves this process by integrating
genomic medicine throughout every stage of patient care, from
initial diagnosis to treatment and follow-up, in collaboration
with seven specialized alliances. These approaches ensure that
genomic insights are seamlessly incorporated into patient care,
thereby improving the precision and effectiveness of treatment
throughout the patient journey [69].

Innovative Funding and Collaboration

Effective funding and collaboration are crucial for advancing
precision medicine, and several successful initiatives highlight
key best practices in both patient-focused and program-focused
strategies. For example, GenomDEexemplifies the implementation
of comprehensive reimbursement models, which ensure that
eligible patients receive full coverage for precision medicine
diagnostics and advanced therapies. This patient-focused
approach removes financial barriers and promotes a broader
adoption of precision medicine at the individual level [78].
Alternatively, program-focused funding initiatives aim to support
the broader development and application of precision medicine.
Genomas Brazil illustrates this with its multifaceted funding
strategy, which includes direct allocations from the Ministry of
Health, parliamentary amendments, and contributions from tax
exemption programs [74]. These diverse funding sources help
advance the field o precision medicine by supporting research
and development on a larger scale. Similarly, GenomDE Canada
supports its initiatives, such as the All for One project, through the
Genomic Ap-plications Partnership Program (GAPP), an owned
initiative that funds projects aiming to apply genomic research to
real-world problems and practical solutions. The purpose of GAPP
is to bridge the gap between research and practical application,
reflecting a commitment to sustaining progress through ongoing
financial support [79,80]. Additionally, GenomicMedicine Sweden
exemplifies program-ocused unding by securing resources
from both public and private sources, further supporting the
advancement o precision medicine through diverse financial
streams [73].

Collaborative eorts also play a significant role. Genome Asia
100k demonstrates the power of public-private partnerships,
involving a wide range of stakeholders including Med Genome,
Nanyang Technological University, and numerous international

partners like Genentech and Illumina [81]. This is also the case o
GenomDEwith the participation of 15 stakeholders that represent
different sectors [82]. This collaborative model pools resources
and expertise to drive innovation and expands the reach of
precisionmedicine. In summary, the integration o comprehensive
reimbursementmodels to enhance patient access, diverse funding
sources to support diverse programmatic goals, and collaborative
partnerships evidenced by initiatives such as GenomDE, Genomas
Brazil, Genome Canada, and Genome Asia 100k-provides a robust
framework for advancing precision medicine and achieving
sustained success.

Advanced-Data Management and Data Privacy

Data privacy is a critical challenge for precision medicine. The
best practices that tackle data privacy concerns were examined.
These strategies include integrating secure data systems,
adhering to legal and ethical standards, and employing techniques
that promote anonymity to safeguard patient information.
Such measures are evident in both research and clinical
practice. Strategies such as genomDE ensure data protection by
collaborating with bioinformatics institutions such as the German
Human Genome Phenome Archive (GHGA) and the Fraunhofer
Institute or Applied Inormation Technology (FIT) [82]. This
collaboration is underpinned by SGB V § 64e, which mandates the
confidentiality and anonymization o data. Thereore, adhering
to international legal standards for data management. Similarly,
the NHS GMS strategy addresses privacy by using the National
Genomic Research Library, which stores patient data in a secure
environment while developing interoperable data infrastructure
and cutting-edge analytical tools [69].

In the All o Us Research Program, privacy is saeguarded
using data systems that meet the Federal Inormation Security
Modernization Act (FISMA) moderate standards and are
authorized by the NIH Ofice o the Chie Inormation Oficer
(OCIO), there by addressing potential data confidentiality risks
[83]. AlthoughGenomeAsia 100k does not provide explicit details,
its adherence to Institutional review board (IRB) standards
suggests it employs confidentiality and anonymity measures to
protect participant data [76]. Finally, Genomas Brazil upholds
data privacy through its commitment to confidentiality and
ethical responsibility, guided by principles that ensure the privacy
of personal information and adherence to legal and social norms
[74]. Although the specific measures to ensure this commitment
are not outlined, the law regulating the initiative states it as one
of its objectives.

Another crucial aspect of effective data management in best
practices is the interoperability of informatics infrastructure,
which focuses on integrating genomic data with other health
information like clinical records including detailed information
about the patient’s family medical history, or when possible,
lifestyle information (e.g., diet, exercise habits), and data from
wearable devices (e.g., heart rate, activity levels). Initiatives
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such as the NHS GMS and GenomDE illustrate this approach
by collaborating with multiple bio-informatics institutions to
improve data management and enhance interoperability [69,82].

Capacity Building and Research

Another common element in best practices is the emphasis
on developing evidence-based strategies through research and
capacity building for personnel involved in precision medicine
initiatives. Capacity building is a key focus, with various programs
integrating training for future medical professionals and
providing ongoing education. For example, GenomDE includes
training and continuous education as core components of its
national strategy [68]. Similarly, the NHS GMS initiative focuses on
educating laboratory professionals through collaborations with
Health Education England and the Genomics Education Program
to upskill a diverse workforce [69]. Genomas Brazil is dedicated to
training its workforce in genomic medicine and precision health
[74], while Genome Canada has supported 6,800 trainees since
2000, reflecting a long-term commitment to capacity building
[84]. Research-focused strategies across the United States,
Canada, Asia, and Brazil highlight the importance of prioritizing
research to build evidence-based knowledge and advance
precision medicine, particularly by addressing geographic and
demographic gaps in genetic studies to drive innovation and
ensure diverse representation.

Policy Recommendations for Latin America

Considering the current precisionmedicine landscape in Latin
America, and the key components identified in the best practices,
this section presents recommendations designed to support the
development of comprehensive national strategies, with the goal
of them being supported by legislative and policy frameworks. To
effectively advance precision medicine, countries should adopt a
holistic and evidence-based policy approach.

Legislative support

To facilitate the successful integration of precision medicine,
it is essential to develop and enact supportive legislation. National
strategies for precision medicine should be underpinned by laws
that ensure coverage for precision medicine diagnostics and
therapies. Additionally, effective legislation must also extend to
data privacy to safeguard patient information. Clear guidelines
and standards for both coverage and data protectionwill reinforce
the adoption of precision medicine into the broader healthcare
system, ultimately enhancing uptake and confidence among both
patients and providers.

Healthcare Infrastructure

Countries should prioritize the development of healthcare
infrastructure to support the implementation of precision
medicine. This involves investing in essential components such
as data management systems, advanced data analysis tools,
biobanks, and patient engagement platforms [19]. Additionally, it

is important to consider the role of smaller local laboratories in
enhancing access to timely diagnostics. For example, local labs that
can process patient samples, such as biopsies, may significantly
speedup thediagnostic process and reduce theneed forpatients to
travel to specialized city clinics. Evaluating and upgrading existing
healthcare infrastructure should include strategies for integrating
these local facilities, which can improve access to precision
medicine, contribute to overcoming the geographic distribution
barriers for cancer care, and ensure that patients receive timely
and eficient care. Focused research-oriented initiatives, which
can later be integrated into national policies, are crucial. The
experiences from best practices demonstrate that building robust
and locally integrated infrastructure is essential for the effective
implementation and utilization of precision medicine.

Translating Research into Clinical Applications to
optimize patient journey

Given that many initiatives in Latin America are still
research-focused rather than clinically applied, it is crucial to
support efforts that bridge this gap. Programs should facilitate
the translation o research findings into practical applications,
ensuring that evidence-based interventions improve patient care
effectively. The goal of precision medicine should be improving
patient outcomes, for this reason, evidence generation should be
focused on understanding the tangible impact of treatments and
interventions on actual patient outcomes.

Public-Private Partnerships and Collaborative Funding

Countries should foster public-private partnerships to
leverage expertise and resources in precision medicine policy.
These collaborations can drive innovation and enhance funding
efforts. Additionally, countries should seek opportunities to
align with successful initiatives and secure funding from various
sources, including government grants, private investments,
and international organizations. Given the current landscape in
Latin America, governments may also consider engaging private
unders or specific precision medicine initiatives.

Data Management and Privacy

Precisionmedicinepoliciesmustestablishclearguidelinesand
standards for data management and privacy to safeguard patient
information. Adhering to and complying with international data
protection regulations is essential for this purpose. Additionally,
initiatives should implement robust security measures to build
trust and facilitate the necessary data sharing for research and
clinical use.

Education and Capacity Building

To ensure the effective implementation of precision medicine,
government policies, and strategies must invest in education
and training programs for healthcare professionals to develop
expertise in this field. Additionally, they should support ongoing
professional development and specialization in genomics and
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related areas. Countries should also implement education
and awareness campaigns to enhance public and professional
understanding o precision medicine. It is essential to engage
communities and stakeholders early in this process to ensure
that policies align with their needs and expectations. Additionally,
incorporating feedback into the development and implementation
of precision medicine programs is crucial for improving patient
engagement and satisfaction [19].

International Cooperation

Given the current landscape in Latin America and the long
road ahead, international collaboration should be encouraged to
share knowledge, resources, and best practices. Latin American
countries should engage in global research initiatives and
networks to stay informed about advancements and incorporate
successful practices from other regions.

Conclusion

In conclusion, advancing precision medicine in Latin
America needs a multisector approach that addresses systemic
and operational challenges. As outlined, the integration of
precision medicine into healthcare systems worldwide has
been significantly enhanced by adopting holistic policies that
include data management, infrastructure development, and
capacity building. For Latin America to realize the full potential
of precision medicine, it must overcome barriers such as high
costs and limited access by implementing robust data privacy
measures, investing in healthcare professional training, and
fostering public-private partnerships. Additionally, establishing
comprehensive legal frameworks will ensure equitable access and
effective implementation. By following these recommendations
and adapting global best practices to their unique context,
Latin America can build a more inclusive and effective precision
medicine infrastructure, ultimately improving patient outcomes
and advancing healthcare in the region. To achieve these goals,
governments need to collaborate with the private sector, leverage
best practices, and engage in international partnerships to drive
ethical and innovative advancements in precision medicine.
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