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ABSTR ACT: The Department of Veterans Affairs (VA) recognized the need to balance patient-centered care with responsible creation of generalizable 
knowledge on the effectiveness of molecular medicine tools. Embracing the principles of the rapid learning health-care system, a new clinical program 
called the Precision Oncology Program (POP) was created in New England. The POP integrates generalized knowledge about molecular medicine in cancer 
with a database of observations from previously treated veterans. The program assures access to modern genomic oncology practice in the veterans affairs 
(VA), removes disparities of access across the VA network of clinical centers, disseminates the products of learning that are generalizable to non-VA settings, 
and systematically presents opportunities for patients to participate in clinical trials of targeted therapeutics.
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Introduction
Oncology clinical practice guidelines recommend more than 
30 molecular tumor biomarkers across all cancers to aid treat-
ment selection, a list of potential biomarkers that continues to 
grow.1–3 In addition to reimbursable, standard-of-care assays, 
physicians can order biomarker panel tests that sequence large 
regions of the tumor genome. The proximate goal of biomarker 
panel testing is to identify potential, even unproven, therapeu-
tic agents that may offer longer survival and improved quality 
of life than existing regimens approved by the US Food and 
Drug Administration (FDA) and recommended by profes-
sional guidelines committees.4,5 Biomarker panel testing may 
be particularly useful in advanced cancers, where usual cyto-
toxic chemotherapy may at best lead to one-year survival. The 
best example is non-small cell lung cancer (NSCLC). A recent 
publication by Kris et al, reporting for the Lung Cancer Muta-
tion Consortium, found that tumor genotype analysis aided 
physicians in selecting therapy and that patients with driver 
mutations who received matched targeted therapy lived longer.6

Some promising anecdotes and, in the past year, a few pro-
spective studies suggest the potential of some biomarkers and 

treatment combinations,7 and there is emerging evidence that 
biomarker panel tests are safe and effective and may provide an 
efficient use of medical resources.8–10 Sponsors, such as manu-
facturers and government agencies, traditionally fund studies of 
the effects of particular treatments in patients with a specified 
molecular profile, with the notable exception of the new bucket 
and basket trials.11,12 The glacial pace of traditional clinical trial 
research has not kept up with rapid advancements in technol-
ogy for biomarker discovery, targeted drug development, and 
the urgent need for patients faced with life-threatening illness.

Health-care systems see the need to understand how to 
efficiently use genomic technologies and verify their safety 
and effectiveness with timely evidence. Advances in infor-
matics technology play a key role, enabling capture and stor-
age of each patient’s clinical encounter and outcome data 
in a form that facilitates reuse in the care of other patients. 
The Institute of Medicine refers to this as the emergence of 
the rapid learning health-care system.13,14 The Department 
of Veterans Affairs Veterans Integrated Service Network 1 
(VISN 1) embraces this paradigm and has developed a new 
clinically driven prototype, called the Point-of-Care Precision 
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Oncology Program (POP), focused initially on lung cancer. 
It has been designed to seamlessly merge traditional clinical 
activities with a systematic approach to exploiting potential 
breakthroughs in genomic medicine, while generating cred-
ible, timely evidence in the clinical setting.

In this paper, we outline the program’s primary objec-
tives and operating principles, the construction of the knowl-
edge base, and the integration and analysis of data. We then 
describe how the information from the knowledge base can 
help guide individual decision-making.

Objectives and Core Principles
The POP has six primary objectives: (1) assure access to modern 
oncology genomic practice in the VA; (2) remove access dispari-
ties across the VISN 1 clinical centers; (3) increase the quality 
and speed of learning from new approaches to analyzing and 
interpreting the complex biological information used in real-
world settings; (4) adapt clinical practice within the VA, based on 
lessons learnt from the program; (5) disseminate the products of 
learning and adaptation that are generalizable to non-VA settings 
and other diseases; and (6) systematically present opportunities 
for patients to participate in clinical trials of targeted therapeutics.

Putting the POP into action required establishing a set 
of core principles that would govern operations and address 
challenges that would arise in the course of creating a new 
program. The first and foremost principle is to place respect 
for patient autonomy and self-determination at the center of 
every decision (patient centeredness).15,16 The VA has a strong 
tradition of patient participation, from the bedside to program 
development, implementation, and monitoring. In addition to 
traditional committees (Institutional Review Board [IRB]), 
the POP will make use of an advisory human research com-
mittee comprised in part by veterans to oversee the ethical con-
duct of clinical studies and will participate directly in auditing 
the performance and modifying the direction of the program.

Despite the growing appeal of molecular versus tissue-
of-origin stratification of tumor biology, we focused on a 
single indication (single cancer type). From the point of view 
of a system of screening, pathological diagnosis, care, and 
follow-up, tissue type works best as an organizing principle. 
However, as discussed below, such a system can use trials that 
enroll on the basis of molecular biomarker regardless of tissue 
type to offer molecularly guided treatments to patients. Crite-
ria for selecting a cancer type included rapidly changing sci-
ence on mutational tumor status, large interpatient variability 
in tumor mutation status, high likelihood that mutation sta-
tus would affect treatment selection, and a relatively common 
cancer type. In the VA, adenocarcinoma (AC) and squamous 
cell carcinoma (SCC) of the lung satisfy these criteria.

Patients and physicians alike must come to see participa-
tion in learning as essential to their health-care system (partic-
ipatory learning stance). Learning activities or research resides 
primarily in academic medical centers, funded by government 
agencies, philanthropy, or industry. We propose to transform 

the perception of learning and clinical practice as wholly sepa-
rable activities and replace it with an active endorsement of 
participation in learning by patients and practitioners. The 
program intends to foster in all meetings and materials an 
increased awareness that each member of the group gains 
something from participating in the program.17 POP builds on 
existing VA programs, networks, and infrastructure to make 
the program economically viable and limit the disruption of 
existing high-quality care as the program continues to evolve 
(leverage existing structures). Prior efforts in the VA on clinical 
informatics and decision support include the Million Veteran 
Program,18 the Genomic Information System for Integrated 
Science, Veterans’ Informatics, Information, and Comput-
ing Infrastructure, and the Point-of-Care Clinical Trial Pro-
gram.19 The POP engages participants and resources from VA’s 
network of New England clinical centers, clinicians, patients, 
and researchers, including methodologists and domain experts 
in laboratory medicine, genomics, and clinical research. Non-
VA-affiliated researchers from academia, industry, and other 
health-care settings will provide invaluable insights. The pro-
gram may on a case-by-case basis seek to provide access to 
drugs, which are not otherwise readily available (because of 
regulatory constraints or financial barriers), by seeking assis-
tance from the FDA and industry on behalf of its patients.

The POP will provide regular and transparent dissemi-
nation of information about how the program is functioning 
and about the effects of genomics-driven cancer care (trans-
parent dissemination of learnings). The learnings are to be dis-
seminated so as to permit generalization to other parts of the 
VA and to interested parties outside the VA.

The final principle requires the POP to enable patients 
to find opportunities to participate (when it is appropriate) in 
clinical trials of targeted therapeutics, across the full spectrum 
of sponsoring agencies and companies. The pace of change 
forced upon the rapid Learning Healthcare System (rLFS) by 
the acceleration of basic science knowledge requires the reli-
ability and inferential efficiency of the experimental approach, 
including participation in randomized trials. Therefore, the 
experiment must be integrated into the processes of care in 
the rLHS, rather than relegated to the periphery.

Into Action
Enrollment, consent, and tissue acquisition/analysis. 

Patients with NSCLC are eligible to participate in the POP 
(Fig. 1) and are identified by a report in the existing electronic 
medical record system of a new diagnosis documented in a 
pathology report or by a physician notifying the POP cen-
ter. Program coordinators approach the treating physician to 
present the option of molecular tumor profiling. The physician 
may exclude the patient from testing if testing is not clinically 
indicated or if the patient will not be actively treated at the VA 
facility. Reasons for opting out are recorded.

Patients are then informed about the results of the bio-
marker panel test that is performed as part of routine POP 
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clinical care and are provided written information about the 
additional research activities of the POP and the principles 
that govern the program. Through this process, they are given 
an opportunity to learn about how analyses are conducted, the 
algorithms used for data interpretation, and the implications 
for their care. The information makes it clear that participa-
tion in the research program is voluntary and that they may opt 
out at any point in the process. Informed consent and Health 
Insurance Privacy and Portability Act (HIPAA) authorization 
are requested from the patients to permit inclusion of their 
clinical data in the POP knowledge base, allow additional 
molecular profiling of residual biosample and blood (when sci-
entifically useful), and recontact for scientific purposes, such 
as opportunities for enrollment into clinical trials.20

Tumor analysis and subsequent treatment decisions. 
Targeted sequencing of cancer genes (multiple biomarker pan-
els) is performed on formalin-fixed, paraffin-embedded tissues 
from newly diagnosed lung cancers as part of routine POP 
cancer care. Samples are shipped within 48 hours of diagno-
sis to Personal Genome Diagnostics (PGD; CancerSelect88-
targeted genome panel) or Personalis (ACE Extended Cancer 
Panel). Following sequencing the targeted gene regions for 
mutations, a formal report of identified genomic aberrations 
is collated, annotated, and transmitted for inclusion in patient 
medical records. Both PGD and Personalis use N-of-One to 
curate the medical literature and provide mutation annotations. 

The expected turnaround time for results is 14 days. The Ann 
Arbor VA Medical Center (VAMC) provides a molecu-
lar oncology consultation service to the POP to assist VA 
clinicians, as they make decisions to treat their patients based 
on the annotated results. This is accomplished through a vir-
tual tumor board wherein the oncologist has access to patients’ 
clinical, anatomical pathological, and molecular diagnos-
tic data. The POP will record how this information was 
used to decide the patient’s treatment, along with a detailed 
report of the therapy. If the patient is not treated according 
to the results from the molecular diagnostics, the reasons are 
recorded. Patients are followed up through the course of their 
therapy until death.

Until the POP knowledge base accrues a substantial 
body of information on outcomes in POP patients, treatment 
recommendations will be based on the results of the multiple 
biomarker panels and associated annotations and other rel-
evant patient characteristics. In this section, we describe three 
broad categories of results and their possible consequences, 
with particular attention to those leading to the possibility 
of randomization. In a subsequent section, we describe how 
those possibilities can be realized.

In Table 1, panel A displays the mutations listed in 
authoritative sources (FDA labels, ASCO guidelines, NCCN 
guidelines and its compendium for lung cancer, and UptoDate® 
[Wolters Kluwers]), for which there is at least one therapy that 

Figure 1. Workflow of accrual and consent into the VA’s Point-of-Care Precision Oncology Program.
Note: *mutation analysis may be ordered by clinician outside of the PoP structure.
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has a proven efficacy for known end points (eg, progression-
free survival and response rates) in patients with a particu-
lar biomarker. The following drugs are currently approved by 
the FDA: erlotinib and afatinib for epidermal growth factor 
receptor (EGFR)-mutant lung AC, crizotinib and ceritinib 
for anaplastic lymphoma kinase (ALK)-rearranged lung AC, 
and more recently nivolumab for SCC of lung. The FDA has 
approved eight other drugs for lung cancer, but without label-
ing for use as targeted therapy aligned with a mutation. Panel B  
lists the available cancer drugs that do not have a relationship 
with a known biomarker. Panel C lists the biomarkers that are 
thought to be important for cancer, but for which there is no 
current FDA-approved targeted therapy. Because of the rapid-
ity of change and the difficulty in remaining current, Table 
1 does not illustrate the large number of compounds being 
tested in the clinical trials of targeted therapies in solid tumors 
by an increasing number of sponsors. Table 1 is a snapshot of 

the current state of approved therapies and will require updat-
ing as new drugs and new associations with biomarkers are 
developed.

The annotated assays provided reflect the curation and 
updating of such information and are converted by the clinician 
into one of only a few possible recommendations, as depicted in 
Figure 2. Figure 2 illustrates the sequence of decision-making 
and possible actions that follow from the review of the patient’s 
data, including the results of the tumor sequencing. Despite 
the possible complexity of the molecular assay, it is expected 
that the tumor board’s recommendations will impose simplifi-
cation, so that only the scenarios shown in Figure 2 will occur 
with any frequency. When the tumor board’s recommendation 
is unique and firm (first scenario), the treating physician will 
decide whether to agree to offer the targeted treatment (eg, 
crizotinib for ALK-rearranged lung AC). In the second sce-
nario, mutations may be identified for which more than one 

Table 1. Biomarkers and associate drugs by category.

BIOMARKER THERAPEUTIC 
IMPLICATIONS

BRAND 
NAME

NCCN 
GUIDELINES

NCCN 
COMPENDIUM

FDA-APPROVED LABELING

LUNG WITH BIOMARKER

Category A Known biomarker; FDA-approved biomarker-related drug for lung cancer

eGFr mutation

erlotinib Tarceva x x x x

Gefitinib iressa x

afatinib Gilotrif x x x

aLk translocation Crizotinib Xalkori x x x x

Category B Biomarker unknown or not approved by FDA; FDA-approved drug for lung cancer

Bevacizumab avastin x x x

Carboplatin Generic x x x

eGFr expression Cetuximab erbitux x x x

erCC1 Cisplatin Generic x x x

ros1

Crizotinib Xalkori

Docetaxel Taxotere x x x

erlotinib [see above] x x

etoposide Generic x x x

rrm-1

Gemcitabine [see above] x

ifosfamide ifex x x

irinotecan Camptosar x x x

mesna Generic x

mitomycin Generic x x

PDL-1

nivolumab opdivo

Paclitaxel Generic x x x

Pemetrexed [see above] x

Vinblastine Generic x x x

Vinorelbine navelbine x x

Category C Potential biomarker, no FDA-approved drug available

mek1 mutation

Pik3ca, akT1, PTen alterations

FGFR1 amplifications

Beta-catenin mutation
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targeted therapy could be recommended by the tumor board 
(eg, erlotinib or afatinib for initial therapy of EGFR-mutant 
lung AC). If the tumor board believes that available evidence 
for these approved drugs is insufficient to recommend one or 
the other (referred to as scientific equipoise), then either drug 
may be used, depending on availability in VA formulary.

As shown in Table 1, there are genotypic subtypes 
(eg, RET mutation) for which there are available drugs 
(vandetanib) that may be effective in this subtype of lung AC 
(based on case reports) but not yet approved by the FDA for 
lung cancer (this drug has FDA approval for thyroid cancer). 
We anticipate creating an off-label use protocol, so that the 
treating physician may decide to use this drug for the par-
ticular patient, provided all permissions and IRB approval 
are obtained for this scenario or utilize a standard therapy. 
A more common scenario for patients with lung AC is the 
identification of an ROS-1 rearrangement. Recent data reveal 
dramatic responses to crizotinib, which is currently the only 
drug approved by the FDA for ALK-rearranged lung AC. In 
this latter instance, off-label use of crizotinib can be better 
justified, based on the level of evidence. Therefore, the deci-
sion to utilize targeted off-label therapy requires patient and 
physician education and IRB approval.

Access to trials. There are currently several entities 
(Southwest Oncology Group, pharmaceutical companies) 
offering bucket trials that offer a unique trial design with 
intermediate well-defined end points that match the patient’s 
tumor target to therapy (eg, access to phosphoinositide 
3-kinase [PI3K] inhibitor for patients with a PI3K mutation).

The POP will identify and activate a number of clini-
cal trials relevant for patients with NSCLC and will match 
participant characteristics contained in the knowledge base 
to inclusion and exclusion criteria to determine eligibility. 
Patients and care providers are informed of available trials to 
which they have matched and invited to enroll. A number of 

unique VA features including a central IRB, Federal Wide 
Accreditation to perform research at most facilities, creden-
tialed research oncologists at key facilities, and pharmacies 
experienced in handling investigational drugs make it possible 
to treat most patients at their home facility. Facilities partici-
pating in the POP will be eligible to join SWOG as a member 
of a VA consortium approved through an SWOG Store-
front mechanism. It is anticipated that clinical trials ranging 
from phase II to IV will be sponsored by a variety of entities 
(including the NCI study groups as well as pharma compa-
nies) and made available to participating VA facilities based 
on the study complexity and infrastructure requirements.

Knowledge base. In this example of an rLHS, learn-
ing is accomplished by fitting statistical models to the data 
from previous patients, as discussed below. It is then put 
into action by introducing the predictions from those mod-
els into the decision-making process. An informatics plat-
form tracks specimen status and includes findings from the 
targeted sequencing of the tumor tissue, as described ear-
lier. The information is part of a comprehensive knowledge 
base that can help guide clinical management decisions. The 
knowledge base includes (1) general background understand-
ing; (2) observed patient-level data, including baseline char-
acteristics, treatment, disease outcomes, and side effects; and 
(3) model-based actuarial summaries of observed outcomes 
of patients enrolled in the POP. Background understanding 
includes biological knowledge culled, collated, and curated 
from many public data sources. Examples include findings of 
published studies of the effect of a mutational variant upregu-
lating a known pathway and how certain treatments interfere 
with a downstream product of that variant. Updates to this 
background (externally derived) knowledge are provided by 
N-of-One (see above) each time a mutation is identified in 
a patient sample, thus assuring that the knowledge base is 
current for the patient under consideration. In addition, the 

Figure 2. Tumor board recommendations and associated actions.
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background knowledge may include results of patient-level 
data analysis from other programs and databases. Observed 
patient-level data from POP patients include demographics, 
mutations, management choices, outcomes, and resource use, 
which are drawn from various VA informatics platforms. The 
actuarial summaries of observed outcomes are the product of 
statistical analyses (models), which predict the outcomes that 
are likely to occur in the patient treated one way or the other.

Examples of statistical analyses are survival curves, Cox 
models, and logistic regressions. Such analyses of patient-level 
data are invaluable tools for identifying and testing clinically 
meaningful associations between outcomes and potential 
predictive factors, such as patient characteristics and treat-
ments. Reports on point-of-care informatics support for clini-
cal decision-making, where Cancer Commons21 and The Green 
Button22 propose to provide customized predictions for indi-
vidual patients by fitting statistical models of outcomes to data 
on treatments and outcomes in patients similar to the cur-
rent patients. One can define the notion of similarity between 
patients by considering only the predictive features, without 
using the outcomes, by means of methods, such as cluster 
analysis and principal components analysis, which are referred 
to as unsupervised. Otherwise, one can use a statistical model 
that relates the predictors to outcomes to define similarity, 
giving differences in influential features more weight in the 
distance metric.23 In either case, once a similarity metric is 
defined, the cohort of similar patients can be constructed and 
a customized model fit to outcomes in that cluster. The choice 
of general approach and specific techniques is the focus of 
intensive research in the emerging field of data science.

There are two challenges to statistical modeling in our 
context: (1) there will be few patient subgroups with similar 
molecular profiles, while (2) the space of possible available 
therapy to target combinations may be large and sparsely filled 
by observed instances of use of those combinations and their 
outcomes. Thus, the number of patients similar to the cur-
rent patients may not be adequate to support a conventional 
statistical model comparing response to various treatments, 
unless the notion of similarity is relaxed enough to lose the 
advantage of customization. Because of the challenges posed 
by modern high-dimensional data, this is a well-studied sta-
tistical problem and there are ways to make the most of such 
data, by means of Empirical Bayes and related techniques.24,25 
These methods are based on the recognition that when there 
are not enough direct data, one must borrow strength from 
related information.

The second challenge is more profound, relating to the 
usual disconnect between background knowledge and statis-
tical modeling. In this context, the background knowledge 
includes basic and preclinical science on the pathways affected 
by the mutations, the targeting of therapies to those pathways, 
and similar information. It also includes early clinical informa-
tion on pharmacokinetics and pharmacodynamics parameters 
of treatments, class effects, and observations of responses and 

surrogates. It includes information on clinical predictors of 
outcome, such as histopathology, size and location of tumors, 
and others. Traditional statistical models seldom bring the 
background knowledge into the analysis in an explicit way. 
Instead, the background knowledge is used to guide the sta-
tistical approach to patient-level data. Background knowledge 
is essential to patient and feature selection, choice of outcome 
(overall survival or progression-free survival), and choice of 
predictors (in particular, what driver mutations should be con-
sidered, which histopathological and clinical predictors, and 
which candidate treatments should be included in the model). 
The background knowledge helps cut the problem down to 
size by proposing only those analyses for which there is bio-
logical plausibility, avoiding a blind search.

As the relevance and complexity of the background knowl-
edge grow, it is difficult to use it informally as described ear-
lier. The complexity of cancer biology is so great, and the body 
of published background knowledge is growing at such a fast 
pace that experts have begun to question whether even the most 
experienced panel, such as would be convened in a tumor board, 
could capture the information, retain it in their memories, and 
render a timely interpretation for routine clinical care. This line 
of reasoning motivates a proposal to develop the necessary the-
ory and methods for a more automated approach, likely based 
on the Bayesian paradigm, but with data-based priors. The con-
struction of data-based priors is straightforward when the data 
are of the same type as the observations in the POP database, 
for example, response or survival rates in non-POP lung cancer 
patients along with their individual driver mutations, other 
clinical features, and treatment information. Currently, much 
of this information is dispersed across the individual health-care 
systems that are beginning to collect and use tumor genotype 
information and record outcomes. Access to such information 
may be facilitated by methods for distributed model building 
without aggregation of data.26 If participation in the program 
grows faster than evidence from external sources, which is con-
tinually updated in the knowledge base, model-based predic-
tions will be dominated by data from patients in the program.

As the POP begins, there will not be a great deal of 
patient-level data available for use in constructing data-based 
priors. We do not know if there is enough information in 
other kinds of data (eg, cell line and animal work) to be of 
use in defining data-based priors for patient-based modeling. 
Therefore, we expect that such data will be used implicitly, as 
described earlier, to shape the modeling approaches.

From learning to adaptation. Patient information will 
grow eventually to an appropriate level for analysis and inter-
pretation. At that point, it must be introduced into the decision-
making process of the tumor board, and this step implements 
the learning, which is reified in the statistical models discussed 
earlier. The models built on the knowledge base will generate 
a list of possible treatment assignments and the model-based 
estimates of expected outcomes, as described earlier, with a 
range of statistical uncertainties for the individual patient. All 
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potential assignments are subjected to clinical review by the 
tumor board and the prescribing physician. (Interpretation of 
the predictions generated from the knowledge base is not on 
autopilot.) As described earlier, there are instances where the 
output from the knowledge base proposes several treatments 
and where the statistical uncertainty is so large that the tumor 
board may choose to recommend a set of therapies with sci-
entific equipoise among them. Methods to introduce random-
ization in the clinical setting are being tested by the Office 
of Research and Development of the Department of Veterans 
Affairs in the Point-of-Care Clinical Trials Program.27 As the 
data accumulate, the updated knowledge base recommenda-
tions will become more definite, enabling the transition from 
learning to adaptation from what has been learned.

That transition need not be abrupt. An example of a grad-
ual transition is the randomized play the winner strategy, where 
the probability of randomization to a treatment is dependent 
on the strength of the evidence favoring that treatment. Ulti-
mately, the goal is to find optimal strategies that efficiently 
improve the health and well-being of the entire group of 
patients in the learning system.

Ethical issues. As an instance of an rLHS, POP oper-
ates across the ill-defined border between clinical quality 
improvement and clinical research. As long as regulatory con-
flicts remain unresolved, it is necessary for each rLHS to find 
an ethical way to operate efficiently. Examples of complicat-
ing issues concern the permissions required to share patient 
data with researchers who in turn not only provide treatment 
recommendations for clinical consideration but also produce 
generalizable knowledge. Another example is patient permis-
sion to perform additional research-level tissue assays (such 
as whole exome sequencing), where the results of such assays 
could impact clinical care (by suggesting a preferred treatment 
option) or improve our understanding of cancer biology. The 
approach taken by the POP and approved by the VA Boston 
Healthcare System IRB is to separate what can be consid-
ered purely clinical activities (tumor analysis and treatment 
recommendations) from research activities (data sharing for 
discovery and validation, expanded tumor sequencing) and 
obtaining informed consent from the patients and HIPAA 
authorization for the latter. Therefore, patients can benefit 
from the clinical program even if they choose not to partici-
pate in the research offerings.

Further dissemination to reduce disparities of care. 
Once the feasibility testing of the process is completed at the 
VISN 1 oncology consortium sites, the program will be rolled 
out to a wider circle of VAMCs, based on their interest and 
ability to participate. As the program continues to be refined 
and improved, it will be offered to all VAMCs. In this way, 
the program will provide uniform access to modern precision 
oncology to all VA patients who wish to participate and who 
are seeking care at all VAMCs that join. This uniform access 
is the first critical step in the process of reducing disparities. 
Subsequent steps include detecting anomalies in the process 

of care that might suggest remediable disparities and alerting 
responsible parties to take action.

Conclusion
By creating the POP, VISN 1 seeks an efficient approach to 
provide access to potential breakthroughs in genomic medicine, 
while generating credible evidence in real-world settings and 
in real time. In addition, it already has fostered valuable part-
nerships between providers, pharmaceutical companies, and 
cooperative study groups working toward a common goal 
of enhanced cancer treatment. The POP directly influences 
patient care and is forming a knowledge base to improve the 
standard of care, create parity in the treatment of cases across 
VA hospitals, and improve cancer outcomes for veterans. In 
2015, the VA is well placed to attempt a test of the participa-
tory learning stance advanced by POP because its members’ 
military service and training have instilled the principle that 
loyalty to the group is essential for the success of individual 
members and the group as a whole. However, the learnings 
from the VA may be relevant in the future to non-VA sites 
creating programs built along similar principles but adapted 
to their clinical cultures and specific needs of their patients.

Future Directions
Success of the POP will be determined largely by the extent 
to which targeted therapies are adopted by the clinical com-
munity. Entry into the program is determined by the clinical 
decision to test patients, which is driven by an understand-
ing of the costs and benefits of both testing and treatments. 
While the cost of tumor profiling is dropping, there is con-
cern that the price tag of novel targeted therapies will remain 
prohibitively high. Partnerships between health-care systems 
and drug researchers have the promise of reducing the cost of 
drug discovery and accelerating the pace of discoveries for the 
mutual benefit of research and health care.

Executive Summary
– Molecular profiling of tumors identifies mutations 

against which targeted therapies are effective.
– The great diversity of driver mutations within and across 

tumor types results in enrollment difficulties for clinical 
trials studying novel treatments and makes it difficult to 
understand the impact of specific mutations.

– The Department of Veterans Affairs has launched a pilot 
program of lung cancer sequencing that provides for 
optimal clinical care and presents research and learning 
opportunities as by-products.

– The POP enables a learning health-care system by the 
reuse of clinical data to determine significant mutational 
status and to match patients to ongoing trials.
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