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Modern cancer centers face increasing data-driven demands from institutional, state, and federal
stakeholders, as well as from patients and communities. Data now functions as a strategic asset that
supports care delivery, research, education, community engagement, and policy improvement and
development. However, many cancer centers continue to operate with fragmented systems, limited
interoperability, and underdeveloped analytics capacity, which constrain their ability to meet
expectations or drive innovation. This perspective advocates for adopting a Learning Health System -
Learning Health Community (LHS-LHC) framework as a strategic approach to modernizing cancer
data and data science infrastructure. We outline how cancer centers can develop integrated,
interoperable, and inclusive data systems that enable continuous learning, promote equity-driven
outcomes, and generate real-world impact. By embedding data and data science as core institutional
infrastructure, and by aligning investments across health systems, funders, and community partners,
cancer centers can enhance their role as regional anchors for coordinated, patient-centered care and
lead a national transition toward data-enabled oncology.

The central role of data and data science in modern
cancer centers
For National Cancer Institute (NCI)-designated cancer centers1, typically
embedded within academic health systems, data serve as the foundation for
nearly every dimension of institutional success. Accurate, timely, and
integrated data systems are essential for a broad spectrum of core functions,
spanning patient care, scientific research, community engagement, educa-
tion, and policy advocacy. Increasingly, data is recognized not merely as an
operational necessity but as a strategic asset through which cancer centers
demonstrate value, secure continued investment, and fulfill their mission to
reduce the cancer burden across diverse populations. This growing reliance
on data also underscores the need to invest in data science expertise,
including skilled professionals who can generate insights, drive innovation,
and enable data-informed decision-making across the cancer care
continuum.

Cancer centers operate within a complex ecosystem of obligations
and opportunities (Fig. 1). They must meet a range of reporting
requirements from their health systems as well as state and federal sta-
keholders such as state Departments of Health and the NCI. These
obligations are further shaped by demands from clinical trial sponsors,
basic and translational research initiatives, population health programs
(e.g., Community Outreach and Engagement2), and internal quality
improvement efforts. Each domain introduces unique needs for data
collection, integration, analysis, and interpretation. Advancing cap-
abilities to generate and harmonize data across silos is not optional, but
foundational to both internal planning and external accountability.
Moreover, because cancer centers are integrated within larger health
systems, their data ecosystems are inherently interdependent with other
health system data sources, which makes interoperability essential for
seamless data integration and effective collaboration.
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At the national level, there is a growing emphasis on leveraging data
and data science to improve transparency, accountability, and outcomes in
cancer care and research3,4. This trend presents a pivotal opportunity for
cancer centers to lead the development of Learning Health Systems (LHSs),
which support continuous improvement by integratingdata-drivenpractice
with evidence generation and clinical care5,6. Cancer centers are increasingly
expected to demonstrate measurable impact through discoveries and data
that drive paradigm shifts, inform clinical practice, and shape policy2,7.
Leveraging these data assets enables cancer centers to improve patient care
through earlier detection, personalized treatments, and enhanced survi-
vorship support, and to accelerate the translationof researchdiscoveries into
advances in cancer prevention and treatment. As such, cancer centers that
can effectively harness and operationalize their data assets will be better
positioned to attain or maintain NCI designation, secure research and
infrastructure funding, anddemonstrate real-world clinical and community
impact.

Despite these obligations and opportunities, many cancer centers face
persistent gaps in their data and data science infrastructure. Common
challenges include fragmented data systems, poor interoperability across
clinical and research platforms, underdeveloped analytics capacity, insuf-
ficient investment in data governance, and a shortage of skilled professionals
who can transform raw data into actionable insight. These challenges are
further compounded by the inconsistent integration of diverse real-world
data (RWD) sources, including electronic health records (EHRs), cancer
registries, patient-reported outcomes (PROs) (e.g., symptoms), patient-
generated data (e.g., wearables), patient-derived data (e.g., molecular or
imaging data), social determinants of health (SDOH)8, and other important
data domains. Without robust workflows to incorporate these data, cancer
centers are unable to fully leverage them for research, quality improvement,
and population health initiatives.

A further barrier is the persistent divide between operations and
research.Data science expertise often resides in academic departments, such
as biomedical informatics, biostatistics, or data science, and is rarely lever-
aged to improve institutional operations or health systemperformance. This
siloed structure not only limits the utility of existing data assets but also
impairs the cancer center’s ability to function as a true LHS. In response,

several leading cancer centers have established or expanded dedicated
cancer data science programs to bridge this divide9–11. These initiatives aim
to integrate diverse data sources into a cohesive and interoperable infra-
structure, promote advanced analytics through cross-disciplinary colla-
boration, and enable real-time insights across patient care, research, and
operational planning.

To fulfill theirmission,modern cancer centersmust treat data and data
science as core institutional infrastructure. This requires not only invest-
ment in technology platforms but also support for workforce development
and collaborative processes (e.g., between programmers who query EHR
data and biostatisticians who conduct statistical analysis). As cancer care
becomes more personalized, and therefore more data-intensive, the ability
to learn continuously from every patient interaction will determine a cen-
ter’s success, relevance, and long-term impact. In this perspective, we
examine the foundational role of data and data science in cancer center
performance and accountability, identify persistent structural gaps, and
offer recommendations for building data infrastructure that meets the
evolving demands of research, clinical operations, and population health
within the framework of an LHS.

Obligations, data-driven demands, and structural bar-
riers faced by cancer centers
Modern cancer centers must navigate increasingly complex, data-intensive
obligations from institutional, state, and federal stakeholders. Beyond reg-
ulatory mandates, data now drive strategic planning, quality improvement,
research, education, and community engagement. However, the ability to
meet these demands is often hindered by structural barriers (Table 1),
including fragmented data systems, limited interoperability, under-
developed data science capacity, and insufficient investment in governance,
workforce, and sustainable infrastructure. These challenges limit the ability
of cancer centers to fully harness data and data science in support of their
missions.

Institutional obligations and gaps
Cancer centers embedded within academic health systems rely on robust,
integrated data and data science infrastructure to meet a broad range of

Fig. 1 | Ecosystem of obligations and opportunities
for academic cancer centers.
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institutional responsibilities. Accreditation by bodies such as the American
Society of Clinical Oncology (ASCO), the Commission on Cancer (CoC),
and theAmericanCollege ofRadiology (ACR) requires systematic reporting
on care quality, clinical timeliness, and adherence to evidence-based care
standards,which rely on timely, accurate data across clinical, administrative,
and research domains. Data also support quality improvement efforts such
as monitoring treatment delays, evaluating case complexity, benchmarking
performance, and optimizing clinical operations (e.g., patient navigation,
referral coordination, revenue cycle oversight, and market share analysis).
For clinical research, which is central to the mission of NCI-designated
cancer centers, curated and integrated data systems enable cohort discovery,
automated eligibility screening, dynamic patient-trial matching, long-
itudinal outcome tracking, andadvanced analytics (e.g., predictivemodeling
for treatment responses). For instance, the ability to link clinical recordswith
molecular profiling data across cancer types, especially for patients with less
prevalent malignancies, is essential for precision oncology.

Despite these needs,many cancer centers face persistent fragmentation
across core data systems. Platforms beyond the EHR, such as tumor regis-
tries, clinical trial management systems, laboratory information manage-
ment systems (LIMSs), genomic databases, and imaging systems, often
operate in silos with limited interoperability. While integrated EHRs have
becomemore common in recent years, they donot fully capture all clinically
or operationally relevant information. Most health systems rely on hun-
dreds of specialized, disconnected information systems, which require
labor-intensive efforts to curate and use. This challenge is particularly acute
in cancer care, where patients often receive different phases of treatment
(e.g., surgery, radiation, systemic therapy, survivorship care) acrossmultiple
health systems that use disparate EHR platforms. The result is fragmented
longitudinal records that complicate care coordination and limit research
efforts requiring complete treatment histories.

A more fundamental barrier is the lack of common data models,
standardized terminologies, and interoperable interfaces across systems,
severely limiting data linkage and aggregation. While many institutions
have invested in enterprise datawarehouses or data lakes, theirmaturity and
utility vary widely. For example, natural language processing (NLP) tools,
including large languagemodel-based tools, are increasingly used to extract
critical information from unstructured clinical notes (e.g., treatment data
and SDOH), yet implementation of these tools remains inconsistent due to
gaps in expertise, infrastructure, and enterprise-level integration.

State obligations and gaps
Cancer centers play critical roles in state-level cancer surveillance andpublic
health planning. State health departments rely on these centers for timely
and comprehensive data on cancer burden, including incidence and mor-
tality, across geographic regions and population subgroups. These data
inform state-wide cancer control strategies, identify disparities, and guide
effective resource allocation. Cancer centers are also expected to coordinate
cancer care with community providers and state agencies, including
tracking patient referrals into cancer centers, monitoring referral

completions, delivering targeted educational interventions to improve care
compliance, and improving communication around clinical trials and
specialty services. Such coordination is especially critical in rural or
underserved areas, where cancer centers often act as regional hubs for
advanced cancer diagnostics, treatment, and support services.

However, state cancer registries face significant limitations in data
capacity12. Data submission lags often exceed 9–18months due to delays in
data abstraction and processing. Key information, such as treatment regi-
men, screening results, and SDOH, is frequently missing. Additionally,
registries commonly encounter data-quality issues such as duplicate records
and variable misclassification (e.g., race and ethnicity), partially stemming
from inconsistencies in data collection standards12. Missing data is pre-
valent, especially for patients with advanced cancer, which reflects the
complexity of their care and associated documentation challenges13.
Moreover, data limitations such as underrepresentation of uninsured and
minoritized populations and limited data on structural racism exacerbate
disparities by distorting cancer burden estimates and leading to inequitable
resource allocation14. Factors contributing to these limitations include
resource constraints, limited integration with EHRs, inconsistent use of
standardized terminologies, and reliance onmanual data abstraction prone
to errors12. As a result, cancer centers often need to supplement state registry
data with internal sources to meet state expectations and deliver actionable
insights.

NCI-designation obligations and gaps
NCI-designated cancer centers are expected to define and characterize their
catchment areas using demographic, socioeconomic, and epidemiologic
data. They need to capture not only who resides in these areas, but also
which populations are being screened, which patients are enrolled in clinical
trials, which lines of treatment patients receive, and the outcomes they
experience. The NCI increasingly emphasizes real-world impact beyond
service volume, which requires centers to track metrics such as population
reach, outreach effectiveness, and access to clinical trials and related
services15. Data are essential for monitoring trends in cancer burden across
the catchment area, including prevalent and high-mortality cancer types
and changes in incidence and mortality, to demonstrate measurable
improvements in access, early detection, and outcomes, particularly among
underserved groups. To meet these expectations, cancer centers must
develop integrated data ecosystems that link clinical, research, and com-
munity data sources, which enable robust measurement, reporting, and
benchmarking through national platforms such as those maintained by the
Association of American Cancer Institutes and the NCI.

A critical barrier to characterizing catchment areas lies in establishing
reliable denominators. Screening impact cannot be assessed without iden-
tifying individuals who are cancer-free and screening guideline-eligible.
These data are rarely captured within a single EHR because many healthy
individuals have minimal interaction with healthcare systems or receive
preventive services elsewhere. Similarly, the cancer-affected population is
only partially visible through institutional records, as many patients receive

Table 1 | Key data-driven obligations and structural barriers faced by cancer centers

Domain Key obligations and data demands Structural barriers

Institutional Meet accreditation and reporting requirements (e.g., ASCO, CoC,
ACR); support quality improvement, clinical operations, cohort
discovery, precision oncology, and AI-ready analytics.

Fragmented data systems (EHR, registries, LIMS, PACS, genomic profiling
databases); lack of common data models and standardized terminologies;
underdeveloped NLP; inconsistent integration.

State Contribute to state cancer surveillance; report incidence, mortality,
and disparities; coordinate with public health and community
providers; strengthen rural and underserved care.

Registry reporting delays and missing data; misclassification of key
variables; inconsistent data standards; limited EHR integration;
underrepresentation of priority populations.

NCI designation Defineandcharacterize catchment areas;monitor cancer burden and
access; assess outreach and trial participation; demonstrate
improvements in early detection and outcomes.

“Invisible denominator” problem; fragmented longitudinal records; limited
interoperability across institutions; incomplete capture of population-
level data.

Patient and
community

Enhance patient experience; support person-centered and
coordinated care; identify disparities; guide outreach; collect SDOH
and PROs; enable transparency and engagement.

Lack of standardized fields for SDOH; minimal integration of survey and
community-level data; limited collection and use of PROs; gaps in
transparency, inclusion, and trust.
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screening, diagnosis, treatment, or survivorship care across multiple health
systems and settings.Without cross-systemdata interoperability, even basic
metrics such as screening rates, treatment penetration, or post-treatment
outcomes are difficult to calculate. These gaps produce an “invisible
denominator,” obscuring who is reached, who is missing, and whether
disparities are narrowing. In practice, this means cancer centers may
overestimate performance simply because those not captured in their data
systems cannot be counted, whichmasks unmet need and hinders efforts to
demonstrate real improvement in access and equity.

Some EHR systems have introduced cross-institutional data-sharing
tools, such as Epic’s Care Everywhere16,17, but these tools primarily support
patient-level exchange and are limited in scope. For instance, Care Every-
where is subject to legal, contractual, and technical restrictions that con-
strain its usability for population health, clinical research, or large-scale data
ecosystem development. Broader initiatives such as Health Information
Exchanges (HIEs) offer greater potential for data aggregation, yet they vary
widely in geographic coverage, data quality, institutional participation, and
technical infrastructure18,19. Additional barriers, including residency ver-
ification, SDOH collection, record matching across institutions, and dis-
parate data platforms, further complicate efforts. Collectively, these issues
contribute to the “invisible denominator” problem, making it difficult to
identify populations not currently reached, to target outreach effectively,
and to demonstrate progress in reducing cancer disparities—core expec-
tations of NCI designation and renewal.

Patient and community obligations and gaps
Contemporary cancer centers must align their data strategies with the
evolvingneedsof thepatients, caregivers, andcommunities they serve.When
used effectively, data can enhance patient experience and support treatment
adherence by enabling timely, coordinated, and personalized care. Metrics
such as referral completion, time to treatment initiation, and access to
navigation services are key indicators of patient-centered care20. At the same
time, data must be leveraged to identify and address disparities in access,
clinical trial participation, and health outcomes across diverse populations.

From a community perspective, data should guide strategies for out-
reach, education, and public health partnerships. Community stakeholders,
including advocacy groups, faith-based organizations, and local health
departments, rely on timely, accessible data to identify unmet needs, tailor
interventions, and evaluate engagement efforts. However, current data
systems lack standardizedfields to capture SDOHthat are essential to cancer
care, such as transportation challenges or financial hardship. Few systems
are equipped to link clinical data with community-level indicators such as
cancer screening uptake, early detection rates, or social vulnerability indices.
Even when collected, such as through patient or community surveys, these
data are rarely integrated systematically with EHRs, cancer registries, or
institutional data warehouses, limiting their utility for developing com-
prehensive, equity-focused strategies.

Meeting patient and community expectations requires not only the
collection and integration of diverse data, but also its translation into
decision-ready formats. Cancer center leaders, clinicians, and community
partners need accessible tools, such as dashboards and interactive visuali-
zations, that transform complex data into interpretablemetrics alignedwith
institutional and community priorities (e.g., referral completion rates, time
to treatment initiation, or disparities in screening uptake). Developing and
maintaining these tools requires specialized expertise in data visualization
and implementation science, ensuring that the data infrastructure supports
transparency, accountability, and timely action.

Moreover, patients and communities increasingly expect transparency,
accessibility, and agency in how their health data are used. Initiatives such as
OpenNotes have shown that providing patients access to their medical
records can improve understanding, engagement, and shared decision-
making21. To support person-centered care, data systems must also be
designed to capture the lived experiences of patients through the consistent
collection of PROs, particularly regarding symptoms, quality of life, and
social needs.

Finally, building culturally competent and inclusive data practices, co-
designedwith communities andunderpinnedby strongprivacyprotections,
is essential for establishing trust, improving relevance, and ensuring equi-
table participation in data-driven initiatives. Without these foundations,
cancer centers risk missing critical opportunities to address disparities and
fulfill their mission to improve health for all populations they serve.

A learning health system (LHS) and learning health
community (LHC) approach for cancer centers
In response to the growing complexity of obligations and persistent data
gaps, cancer centers must adopt a more integrative and adaptive
approach to data use. The LHS framework provides a strategic model for
building data and data science infrastructure that not only meets insti-
tutional, state, and federal requirements, but also supports continuous
improvement in clinical operations, care delivery, research, education,
andmeaningful community engagement22. The LHS framework supports
a dynamic cycle of data collection, analysis, feedback, and action (i.e.,
“data-evidence-practice,” see Fig. 2), transforming data from a reporting
requirement into a driver of organizational learning and population
impact22. A mature LHS should also emphasize sustained engagement
with community stakeholders, including patients, caregivers, and com-
munity organizations23,24, to collaboratively address unmet social needs
and promote health equity. This extension of the LHS to a Learning
Health Community (LHC) creates an LHS-LHC dyad25,26. Realizing the
full potential of this model, where best practices are embedded into
everyday care delivery27, requires a supporting infrastructure grounded in
strong governance, appropriate incentives, and shared values.

From fragmented to integrated, connected, and interoperable
data infrastructure
At the core of the LHS-LHC approach is the ability to integrate siloed
data systems across the cancer care and research continuum to enable a
comprehensive understanding of patient and community needs. By
investing in interoperable architectures that link data from EHRs,
tumor registries, clinical trial management systems, and other core
platforms, cancer centers can begin to address the longstanding data
fragmentation challenge. Common data models (e.g., OMOP, PCOR-
net), standardized data elements, and consistent terminologies and

Fig. 2 | Learning health system and learning health community framework.
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ontologies (e.g., SNOMED CT, LOINC) provide the foundation for
harmonizing data across systems. Importantly, achieving interoper-
ability requires engagement with stakeholders upstream of EHR sys-
tems. For example, LIMSs must provide results in computable formats
rather than static PDF reports, and pathology reports captured via
synoptic templates need to retain their structured, computable elements
during transmission. Without this upstream standardization, down-
stream harmonization and integration into EHRs and research plat-
forms remain incomplete. These efforts not only support regulatory
compliance and research but also enable real-time analytics to improve
patient care, quality improvement, and evidence-based decision-
making.

To overcome these limitations, cancer centers should prioritize the
systematic mapping of SDOH, PROs, and other patient- or community-
reported data elements to reference terminologies such as SNOMED CT
and LOINC. Adopting shared standards is essential to making patient- and
community-sourced data interoperable, consistently captured across sites,
and usable for both research and clinical decision-making. Embedding
standardized SDOH and PRO elements directly into workflows lays the
foundation for equity-focused analytics and supports the LHS-LHCmodel
at scale.

An integrated data infrastructure also supports the development and
deployment of tools for point-of-care decision-making, cohort identifica-
tion, patient-trial matching, risk stratification, and other critical functions.
NLP should be a core component of this infrastructure, enabling the
extraction of essential information from unstructured clinical notes (e.g.,
treatment details, SDOH, and PROs). Only when historically siloed data
systems are harmonized at the institutional level can emerging AI tech-
nologies be effectively leveraged to identify patterns, detect trends, and
perform increasingly complex analytical tasks.

While harmonizing siloed data systems is foundational, integration
alone is insufficient to address many high-priority clinical questions in
cancer research and care. Critical variables such as cancer recurrence,
treatment sequencing, andnuanced imaging interpretations often cannot be
derived reliably from structured data or automated pipelines. Instead, these
elements require iterative expert curation and sustained interdisciplinary
collaboration among oncologists, radiologists, pathologists, and data sci-
entists. Embedding such expert-in-the-loop workflows into the LHS-LHC
infrastructure is essential to ensure that curated, high-fidelity variables are
available for both research and operational decision-making. Moreover,
coupling expert review processes with emerging AI methods (e.g., large
language models for clinical abstraction or deep learning for imaging
interpretation) offers a path toward scaling these efforts, while preserving
the clinical accuracy and contextual nuance that automated methods alone
cannot achieve.

One particularly high-impact application of improved data systems is
clinical trial accrual, which remains a key metric for maintaining cancer
center support grant (CCSG) designation. Cancer centers continue to face
challenges in reaching accrual targets, especially for underrepresented
populations. By harmonizing EHR, tumor registry, and genomic data, LHS-
enabled systems can support more accurate eligibility screening and
dynamic trial matching at scale. Commercial platforms (e.g., Paradigm,
Triomics) and open-source approaches such as NIH’s TrialLLM illustrate
the potential of leveraging structured and unstructured data for automated
accrual support. Embedding these capabilities into LHS-LHC infra-
structures can directly strengthen trial enrollment, expand access for
patients, and demonstrate measurable impact for NCI and other
stakeholders.

Enhancing responsiveness to state-level needs
The LHS-LHC model can enhance cancer centers’ ability to support state-
level cancer surveillance, policy development, and care coordination aimed
at reducing cancer incidence, improving outcomes, and addressing dis-
parities. By establishing platforms for timely, bidirectional data sharing,
cancer centers can assist state health departments more effectively in

monitoring cancer burden across geographic regions and population sub-
groups. LHS-enabled systems can provide near real-time insights into key
metrics, such as screening uptake, referral completion, and treatment
initiation, that guide cancer control planning and resource allocation at the
state level.

In addition, the LHS-LHC model facilitates care coordination among
cancer centers, external providers, and community partners, particularly in
rural and underserved areas, through interoperable data systems, shared
learning, and sustained stakeholder engagement. Cancer centers can
leverage shared dashboards, integrated data platforms, and secure com-
munication tools to track referrals, monitor follow-up, and identify gaps in
navigation or specialty care. When effectively implemented, these efforts
reinforce the role of cancer centers as regional anchors within broader
healthcare delivery ecosystems for equitable, coordinated, and patient-
centered care.

Operationalizing expectations for NCI-designated cancer
centers
The LHS-LHC approach enables cancer centers to move beyond static data
reporting and toward embedded systems that support continuous learning,
performance monitoring, and quality improvement. For example, auto-
mated analyticspipelines canbedeveloped tomonitor screening, diagnostic,
and treatment patterns across priority populations and geographic regions,
which directly track the metrics emphasized in NCI’s CCSG guidelines28.

Importantly, the LHS-LHCmodel addresses one of themost persistent
challenges in catchment area characterization: defining the denominator of
individuals affected by or at risk for cancer. By integrating EHR data with
claims, census, and community-level data, cancer centers can more accu-
rately estimate the cancer burden, including individuals not yetdiagnosedor
reached through formal care pathways. This enablesmore targeted outreach
efforts, better resource allocation, and rigorous evaluation of intervention
effectiveness, all in alignment with NCI expectations for demonstrating
reach, equity, and real-world impact. In addition to improving care delivery
and population monitoring, an LHS-LHC infrastructure also strengthens
the foundation for research. Standardized, computable data enhance the
efficiency of clinical trial recruitment, enable large-scale translational stu-
dies, and accelerate discovery science. These downstream benefits create a
reinforcing cycle in which research insights inform care, and RWD from
care settings generate new avenues for scientific advancement.

While community outreach is a vital component of this strategy, in the
context of the U.S. healthcare system, it is unlikely to fully capture the
denominator of individuals at risk for cancer. Outreach-based cohorts are
often smaller and may not represent the broader catchment population,
introducing the potential for selection bias. To mitigate this limitation,
cancer centers should integrate outreach data with complementary sources,
such as state and regional registries, claims and census data, and HIEs, and
apply analytic methods that adjust for underrepresentation. These approa-
ches ensure a more accurate characterization of catchment populations.

Strengthening patient- and community-centered data use
The LHS-LHC approach also helps cancer center to align their data systems
with the priorities of patients and communities they serve. To enable timely,
coordinated, and personalized care, LHS-informed data infrastructure
should integrate SDOH, PROs, and care navigation metrics into routine
clinical workflows. This integration supports the identification of barriers to
care, disparities in patient experience, and opportunities for continuous
improvement in health outcomes. However, PROs, patient surveys, and
patient-reported SDOH measures are often incomplete and may not fully
represent all patient populations (i.e., selection bias). These limitations
highlight the need to supplement such data with additional sources and to
apply analytic strategies that adjust for underrepresentation.

From a community perspective, the LHS-LHC model supports co-
generation of knowledge by engaging stakeholders and leveraging data and
visualization tools, such as community health indicators, to guide mean-
ingful collaboration and strategic planning. For example, cancer centers can
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partner with community-based organizations to co-design outreach stra-
tegies informed by screening uptake patterns, social vulnerability indices,
local health needs, and cultural context. These collaborations enhance the
relevance and impact of outreach while strengthening trust and shared
accountability between cancer centers and the communities they serve.

Building sustainable capacity for learning and innovation
Central to the LHS-LHCmodel is the need for sustainable, scalable data
and data science infrastructure that is fully embedded within the cancer
center’s operational fabric. This requires dedicated informatics teams,
secure and compliant computing environments, and governance
structures that promote transparency, ethical data use, and inclusive
stakeholder engagement. Equally important is the development of
sustainable cost models to ensure that the personnel, technical, and
operational resources needed to build and maintain this infrastructure
are realistically planned for and supported over the long term. Data and
data science infrastructure must be recognized and resourced as a
strategic institutional asset essential to the cancer center’s mission in
clinical care, research, and community impact.

Ensuring long-term sustainability also requires alignment across
institutional priorities, health system investments, and extramural funding
sources. Cancer centers should pursue a diversified funding strategy that
includes internal institutional investments, state and federal grant support,
and partnerships with philanthropic and community-based organizations.
Such alignment ensures that data capacity is not only developed and
maintained but also continuously enhanced to meet emerging challenges,
priorities, and opportunities and accelerate innovation across the cancer
care continuum.

Call to action
The transition toward anLHS-LHCmodel ismore than just a hardware and
technological upgrade; it is a strategic transformation that requires coor-
dinated action among cancer centers, their affiliated health systems, and
external stakeholders. This section outlines key areas where alignment,
investment, and sustained commitment are essential to fully realize the
promise of an LHS-LHC in advancing cancer care, research, and population
health impact.

Aligning cancer centers and health systems
As integral components of larger health systems, cancer centers rely on
system-wide technical and governance infrastructures to support the
development of a robust LHS-LHC. Health systems must approach
cancer data modernization not as a siloed or compliance-driven task,
but as a strategic pillar of their enterprise-wide data agenda. This
includes prioritizing data interoperability across the enterprise,
ensuring timely data delivery across service lines, and aligning insti-
tutional goals for data quality, innovation, and equity with cancer center
priorities. Cancer centers should be actively represented in shared
governance structures that oversee data strategy and investments.
These steps are foundational to enabling cancer centers to integrate,
analyze, and act on data in ways that support continuous learning and
deliver measurable, sustainable outcomes.

State and federal support
State and federal agencies, including public health departments and the
NCI, play a critical role in enabling the LHS-LHC transformation. Targeted
funding mechanisms are urgently needed to support infrastructure devel-
opment, integration of diverse data types, and cross-institutional data
sharing, activities that are typically underfunded in traditional cancer center
operational budgets. In parallel, policies set forth by these agencies should
promote the adoption ofmulti-levelmetrics (e.g., temporal, descriptive, and
outcomes-based statistics across populations and subgroups), support
longitudinal data tracking, and incentivize meaningful community
engagement. State and federal initiatives should also invest in digital
infrastructure, particularly in rural and underserved areas, streamline

duplicative reporting requirements, and create incentives for collaborative
data sharing.

These efforts should also be understood in the context of national
and industry-led oncology data networks, such as ASCO’s CancerLinQ,
Flatiron Health, and TriNetX, which already pool large volumes of
oncology data across diverse health systems. By strengthening their
local data infrastructure, cancer centers not only meet institutional and
state obligations but also enhance the quality, representativeness, and
analytic power of these larger initiatives. Linking local LHS-LHC efforts
with national data collaboratives creates a reinforcing cycle, where
improved local data feeds broader networks, and insights generated at
scale flow back to improve local care and outcomes. Public-private
partnerships and multi-institutional collaboratives can further accel-
erate innovation and improve scalability and equity across the cancer
care continuum.

Building a culture of continuous learning
Adopting the LHS-LHC framework requires not only technological
infrastructure but also a cultural and mindset transformation. Cancer
centers and their health system partners must cultivate values that
prioritize data transparency, inclusive governance, and shared goals
and accountability. Administrators, clinicians, researchers, patients,
caregivers, and community stakeholders should all be empowered to
contribute to the design, implementation, and evaluation of LHS-LHC
initiatives. Embedding learning objectives into clinical workflows and
research protocols, and fostering bidirectional learning with patients
and community partners, are essential steps. By building a culture of
continuous learning, cancer centers can ensure that data is not merely
collected but actively translated into insights and actions that improve
patient care, reduce disparities, and generate generalizable knowledge.
Ultimately, this cultural shift supports a more responsive, accountable,
and equitable cancer care ecosystem, both within the local communities
and across the national landscape.

Building the workforce for an LHS
Achieving the LHS-LHC vision requires not only infrastructure but also
a skilled and adaptable workforce. Cancer centers will need to expand
capacity in data science, informatics, NLP, and implementation science,
while also equipping clinicians, research coordinators, and staff to
embed continuous learning into everyday workflows. This includes
training in structured data capture, interpretation of real-time analytics,
and integration of PROs and SDOH into care delivery. Equally
important is fostering new “boundary-spanning” roles that connect
clinical teams, data scientists, and community partners to ensure that
insights from data translate into improved care delivery and equity.
Sustainable staffing models, career development pathways, and insti-
tutional incentives will be critical for recruiting, retaining, and sup-
porting the workforce needed to operationalize the LHS-LHC vision. By
investing in people as much as in technology, cancer centers can ensure
that innovation is scalable, sustainable, and directly tied to improve-
ments in patient outcomes.

Conclusion
Modern cancer centers operate in a rapidly evolving landscapewhere data is
no longermerely an operational necessity but a strategic asset central to care
delivery, research, community engagement, and policy influence. The LHS-
LHC frameworkoffers a path tomeet complex andgrowingdata obligations
while simultaneously unlocking the potential of data to drive innovation,
advance equity, and support continuous improvement. Realizing thismodel
requires sustained investment in infrastructure, workforce development,
and governance, as well as deep alignment among health systems, funders,
policymakers, and community partners.

Fragmented and siloed data systems canno longer support the breadth
of activities and expectations that define NCI-designated cancer centers.
Embracing the LHS-LHC approach enables centers to harmonize data
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across domains, promote interdisciplinary collaboration, and cultivate a
culture of continuous learning that transforms data into actionable insights.
With coordinated action and a shared vision, cancer centers can lead the
transformation toward data-enabled oncology, ensuring their efforts yield
measurable, lasting impact for the patients and communities they serve.

Data availability
Data sharing is not applicable to this article as no datasets were generated or
analyzed during the current study.
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