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The use of electronic patient-reported outcomes (ePROs) has
increased dramatically in recent years across health care systems
and specialties, including oncology. Therefore, an ePRO Work-
group was formed under the auspices of the National Compre-
hensive Cancer Network (NCCN) Electronic Health Record (EHR)
Oncology Advisory Group (the Workgroup) aimed at clarifying
the scope and potential value of ePROs with respect to clinical
practice for the general oncology audience. The Workgroup
members represent physician informaticists at leading academic
centers involved with developing and implementing ePRO pro-
grams for people with cancer. The members are also practicing
clinicians who will have to consider ePRO data in the context of
caring for patients. With this unique dual perspective, the
Workgroup explored several questions regarding ePRO definition,

potential value, and roll-out readiness. The Workgroup arrived at

an iterative process for successful ePRO programs consisting of
10 guiding principles. We believe these guiding principles can
serve as a starting point for health care systems entering this
exciting but daunting time of ePRO integration in the real-world
care of people with cancer. We recognize that our guiding
principles will find ePRO programs at varying states of maturity.
These principles can serve cancer centers that might be
contemplating ePRO implementation for the first time as well as
centers that have already embarked on collection but are
seeking to refine their approach. Therefore, these principles can
and should be approached in iterative stages across the ePRO
program lifecycle. Finally, these guiding principles also serve to
inform payors, EHR vendors, and other stakeholders who are
making decisions that ultimately influence ePRO program incep-

tion and development.
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WHAT IS AN ePRO?

In this era of increasing technology use and patient-centeredness, we
see many aspects of a patient's cancer journey being captured elec-
tronically. A question that naturally arises is, “What do we even mean
by an ePRO?” because the term ePRO is sometimes applied to
various data. According to the Centers Medicare and Medicaid Ser-
vices (CMS), patient-reported outcomes (PROs) are measurements
based on a report coming directly from a patient, without any other
individual amending or interpreting this response, such as a clinician
documenting symptoms by restructuring information reported by a
patient to fit medical thinking.* The National Quality Forum defines a
PRO as any report on the status of an individual's health condition,
health behavior, or experience with health care that comes directly
from the patient without the clinician or anyone else interpreting the
patient's response.? PRO measures are instruments or question-
naires used to report PRO data.® Notably, these definitions do not
account for caregivers who may be providing information, especially
in the case of children, older adults, or those at the end of life. PROs
have traditionally been captured using high-touch methods, such as
calling a patient and entering a free-text note or reviewing and
transcribing paper surveys. However, low-touch, high-tech solutions,
such as automated, electronic portal-based methods, are increasingly
common.* Thus, somewhat axiomatically, ePROs refers to the elec-
tronic capture of PRO data, including data collected through patient
portals, email, text, or interactive voice response.5

The term patient-generated health data (PGHD) can be used as an
umbrella term to include all health-related data created or recorded
by patients to inform their self-care and understanding of their own
health.® For instance, many health care systems permit patients to
input information about medications, allergies, and medical history
into patient portals. This example of PGHD is distinct from PROs
because other sources of verification exist and because data are both
historic and subjected to re-interpretation by clinicians. PGHD may
also include patient-reported experience and satisfaction data used
to improve the process of care delivery, such as cleanliness of a clinic
or ease of parking.”

The distinction of PROs as a subset of PGHD is not always
apparent to patients and clinicians. Confusion can occur when PGHD
are being provided by patients with the expectation that data will be
acted upon to improve an outcome. Consider the PGHD category of
remotely connected hard data that are passively collected from de-
vices to assist with monitoring patients. Body weights can now be
automatically imported from electronic scales, filed as structured
data into a patient's portal, and ultimately integrated into the pa-
tient's EHR account for clinical review. Patients engage in remote
monitoring with the expectation that clinicians will act on the data
(e.g., a heart failure clinic monitoring for the efficacy of diuresis).
Social determinants of health (SDoH) are another PGHD category
collected from patients. SDoH may include employment type, which
might be reported without expectation of intervention. This contrasts
with SDoH questions about food insecurity, in which patients and

clinicians would likely believe that such data should generate action.

Figure 1 highlights the intersection of ePROs with other types of
electronically captured PGHD.

We consider ePROs to be actionable data created electronically
by a patient (or caregiver) to identify and address factors that may
affect patients during their cancer journey. This definition carries the
expectation that ePRO data will trigger a response, if necessary, to
address concerns. ePRO data must be ingested in a method that
enables the data to be automatically encoded in a structured,
discrete format without further manipulation. Although ePRO data
do not necessarily need to be acquired or stored in the EHR, ePRO
data must be available as part of a patient's designated record set
and must be presented to clinicians in the EHR at the point of care so

that concerns can be acted upon when necessary.

WHAT IS THE POTENTIAL VALUE OF ePROs IN
CANCER CARE?

Cancer care is a chief driver of health care spending in the United
States, and costs are expected to rise.® The Agency for Healthcare
Research and Quality estimates that, in 2019, the US direct medical
cost for cancer was $140.7 billion.” In addition, hospitalizations pose
a significant burden to people with cancer as a large component of
out-of-pocket spending.’® Acute hospitalizations are especially
costly, accounting for almost one half of all Medicare expenditures
among people with advanced cancer.!! One recent study of 29.5
million cancer-related emergency room visits showed that visits
among people with cancer were significantly more likely to result in
inpatient admissions (59.7%) compared with noncancer-related visits
(16.3%; p < .001).2? However, studies have suggested that a sub-
stantial number of cancer-related acute hospital encounters may be
preventable with earlier intervention.'®'* By addressing symptoms
before they necessitate more costly interventions, such as an acute
hospital encounter, oncology clinicians can contribute substantially
to reducing total cancer care expenditures.

ePRO implementation in oncology is a promising strategy for the
early and accurate identification of people with cancer who are at
risk for acute hospital encounters. The traditional approach of
provider-assessed reporting of adverse events is associated with
substantial under-detection of symptom burden® and results in
reactive approaches in which symptoms are noted and acted on at a
planned clinical contact (e.g., follow-up oncology visit) or when the
severity of symptoms reaches a threshold driving patients to seek
care. These traditional approaches are time-sensitive and often
insufficiently reliable in preventing potentially avoidable acute hos-
pital encounters. Proactive approaches using remote symptom
monitoring facilitated by ePROs have demonstrated clinical benefits,
including improved communication, reduced acute hospital encoun-
ters, and improved overall survival.»*"1? Therefore, there is reason
for optimism with respect to the routine use of ePROs in clinical care.
Although this is optimistic, it should be acknowledged that barriers to
ePRO implementation may be encountered in patient, clinical, and

informatics workflows. We have observed that promising outcomes
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FIGURE 1 Electronically capturable, patient-generated health data by type, potential frequency of collection, and expectation for clinical

action. ePRO indicates electronic patient-reported outcome.

in clinical trials can sometimes be dampened after the transition to
real-world settings.?° Realizing exciting outcomes from ePRO inte-
gration into routine clinical oncology care will require overcoming
technical, resource, and time constraints that exist across all
oncology care settings. The oncology workforce is stretched?’;
therefore, we will need to supplement traditional high-touch ap-
proaches with innovative ways of collecting, reviewing, and acting on
ePROs data.

HOW DO WE GET READY FOR REAL-WORLD
ROLLOUTS OF ePROs IN ONCOLOGY?

ePROs designed to improve the quality of cancer care and affect
outcomes have demonstrated promise in clinical trials.%*%” This
promising evidence has driven the incorporation of ePROs into
value-based payment models (Figure 2). Building on the lessons
learned from the Oncology Care Model,?%%2 the CMS announced the
Enhancing Oncology Model? in June of 2022. Among the Enhancing
Oncology Model requirements is the use of ePRO measures that
capture information related to the following domains: symptoms and/
or toxicity, functioning, behavioral health, and health-related social
needs. In addition, the American Society of Clinical Oncology and the
Community Oncology Alliance developed the Oncology Medical
Home certification program, which encourages the use of PROs.?
Although they are optimistic about the benefits of ePROs, these
programs acknowledge the technical, resource, and workflow

challenges of ePRO implementation and call for the incremental
implementation of ePROs.

Further supporting the acceleration of ePROs in routine oncology
care, the National Cancer Institute developed a funding opportunity?®
associated with the Beau Biden Cancer Moonshot Initiative known as
the Improving the Management of symPtoms during And following
Cancer Treatment (IMPACT) Consortium.?” 3! This consortium in-
cludes three individual research centers that are deploying integrated
electronic systems to monitor and manage cancer symptoms in diverse
practice settings (Figure 2). The IMPACT Consortium clinical trials
should further inform the integration of ePROs into routine clinical
care, but how we translate these trial findings into the real-world and
build infrastructure to implement meaningful ePRO programs outside
of clinical trials remain important questions. As we consider this
broadening implementation, it is important to remember what we are
trying to accomplish with ePROs. In other words: What are the potential
applications? What might be the practical clinical impacts, positive and/or
negative? With these questions in mind, we developed 10 guiding

principles for the development of a robust ePRO program.

TEN GUIDING PRINCIPLES FOR ePRO PROGRAMS:
DEFINE-COLLECT-ACT-MONITOR, REPEAT!

As noted, the NCCN ePRO Workgroup members represent physician
informaticists involved with developing and implementing ePRO
programs who are also practicing oncology clinicians. Members
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FIGURE 2 Care initiatives and trials informing real-world oncology ePROs. ASCO indicates American Society of Clinical Oncology; CMS,
Centers for Medicare and Medicaid Services; CTCAE, Common Terminology Criteria for Adverse Events; E2C2, ClinicalTrials.gov identifier
NCT03892967; EHR, electronic health record; ePRO, electronic patient-reported outcome; IMPACT, Improving the Management of
symPtoms during And following Cancer Treatment; NU IMPACT, Northwestern University’s IMPACT program; PRO, patient-reported
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referenced the Plan-Do-Study-Act model®? to frame the activities
around actionable PGHD as iteratively addressing a defined problem
(define—) by following the steps of collect — act — monitor. Infor-
matics and governance input are necessary across all 10 guiding
principles (Figure 3) to maintain thbe engagement of patients, clini-
cians, and health care systems.

The Workgroup generated concepts for potential principles
through initial brainstorming and literature review. Iterative discus-
sions among Workgroup members served to collate individual con-
cepts into 10 broad categories. Iterative discussions refined and
assigned principles either to an individual step (e.g., collect) or
broadly across the process (e.g., governance).

Principle 1: Define the problem

ePROs that are personal, timely, and relevant to a defined problem
serve as the foundation of collection. Such problems are defined by
the need to improve outcomes for people with cancer and would
typically be set by governance that involves clinicians, patients, and

system representatives.

Principle 2: Selection of ePRO measures

Diagnosis-based ePRO instruments targeting the most relevant areas
for assessment versus general quality-of-life measures are one
important consideration. The use of validated versus customized
measures developed by the clinical team will depend on the defined
problem. Figure 2 references the ePRO measures collected as part of
recent IMPACT clinical trials in people with cancer, but systems may
also wish to consider other measures for various reasons. For
example, when assessing acute surgical patients after discharge,
validated PRO measures for acute and chronic toxicity related to
treatment have been adapted to monitor symptoms relevant to these

patients.*833

Principle 3: Delivering ePROs to patients

From an informatics perspective, systems need to consider how to
deliver ePROs. This includes consideration of delivery method
technology (e.g., text, email, mobile health [mHealth] app, interac-

tive voice response), how the delivery method facilitates or impedes
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outcomes.

EHR integration, and the security of the method (mHealth apps that
are separate from the patient portal may be more convenient, but
mHealth different
considerations).3*

vendors may be subject to privacy

Principle 4: Timing of delivery to patients

In addition to the delivery method, systems must consider the timing
of delivery. One of the fundamental benefits of ePROs is that they
allow patients to respond outside of clinical visits. Moreover, ePROs
can be delivered at relevant times during care, in contrast to routine
visit intervals. This requires that clinical and informatics teams
consider which episodes of cancer care would benefit from ePROs
and which clinical triggers will be used to ensure timely delivery.
From a cancer perspective, it makes more sense to deliver ePROs at
timepoints relative to events such as a cancer diagnosis (e.g., ePROs
are received by all patients 1 month after diagnosis) rather than
cross-sectionally (e.g., ePROs are received every 6 months, regard-
less of time from diagnosis). However, data regarding cancer diag-
nosis and end of treatment are frequently not present as structured
data within EHRs to trigger survey distribution.>>%” By contrast,

discharge after surgery or initiation of radiation or chemotherapy are
typically structured data that could trigger administration of ePROs.

Principle 5: Who receives ePROs?

Systems must consider which populations should routinely receive
ePROs and establish governance managing this. For instance, should
all patients with cancer receive ePROs or only those who have cancer
treated curatively? What is the role of ePROs during end-of-life care
in helping patients manage symptoms outside of the hospital? These
are important questions for which there is not a sufficient evidence
base. From an informatics perspective, the data to define specific
subpopulations may not be present as structured data to trigger
nuanced ePRO distribution. For example, systems often do not have
structured data about stage and intent of therapy.®” This may drive
health care systems to consider inappropriately broad populations or
rely on manual referral by clinicians for ePRO capture.

Health care systems must also consider the role of the patient
proxy. For pediatric patients or those approaching the end of life, is it
the patient from whom the data should be collected, or should a
caregiver be empowered? Approaches to align ePROs across a health
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care system should also be considered. This will require governance
to apply ePROs in a patient-centered way so that ePROs are coor-
dinated to ensure that patients are not inundated and redundancy of
questions is minimized.

Principle 6: Address and mitigate disparities

This principle needs to be considered throughout the process.
Governance and informatics teams need to actively address and
minimize potential sources of disparities in terms of response. For
example, disparities can emerge related to language (e.g., is the ePRO
available in multiple languages?) and digital literacy (e.g., does the
patient have access to a device to answer ePROs, broadband access
to make answering the ePROs quick, and/or comfort with the rele-
vant technology to answer the ePROs?). If ePROs will be used to
trigger access to care, nonresponders will be at risk for missing out
and potentially will not receive the standard of care according to new
proposed CMS requirements. Nonresponders may include those
overwhelmed by chronic illnesses or lacking resources to take on any
additional responsibilities. Unfortunately, these nonresponders may
also stand to benefit the most from the additional resources enabled
by responding to ePROs. Gathering ePROs through an omnichannel
framework (text, or email, or patient portal, or interactive voice
response) will likely increase patient responsiveness and better

address digital health equity divides.

Principle 7: Who is responsible for action?

Responsibility for taking action in response to ePROs must also be
regarded as a key consideration for clinician engagement. Some
remote symptom monitoring programs have developed centralized
teams, siloed from the treating clinical team, to manage patient re-
sponses.??®® Others have the treating clinical team responsible for
monitoring and acting on patient responses,® although this presents
challenges when busy clinicians are not provided adequate time to
react to ePRO responses arriving outside of clinical visits.>? Multi-
disciplinary care adds complexity in that it often involves many
treating clinicians, such as a radiation oncologist, medical oncologist,
and surgical oncologist, with unique symptom burden domains, all of
whom may at least want or need to know about the concern.*®
Defining who will respond to which ePRO among these providers is
necessary to prevent symptoms from going unaddressed or over-
addressed, and should be managed proactively as ePROs are
decided upon by system governance. For example, should medical or
radiation oncology respond regarding mucositis in a patient under-
going concurrent chemoradiation therapy for head and neck cancer?
Action on this symptom necessitates both medical and radiation
oncology team awareness that there is a symptom requiring
response. Clear signaling that action is being taken, and by whom,
prevents duplicative responses that waste time or, even worse,

deliver contradictory instructions to the patient.

The main difference between ePROs and patient phone calls is
that we need to proactively automate where ePROs will land for
review. Recognizing nonphysician clinicians as potential ePRO re-
sponders (e.g., nurses, advanced practice providers, medical assis-
tants) should be considered given distinct clinical workflows, goals,
and preferences.**#! Some ePRO programs will empower the patient
by prompting them to call the office when symptom thresholds are
reached. However, requiring patients to act could have the potential
to be perceived as burdening by the patient.

Principle 8: Minimize burden and maximize action

Patient and clinician engagement and sustained participation with
respect to ePROs are driven by minimizing burden and maximizing
action in response to ePRO completion.***® Thus the success of an
ePRO program depends on how patients and clinicians engage with
the program and whether they perceive it as beneficial. Patients are
most likely to engage with ePROs when it is easy to respond,®* such
as a direct hyperlink delivered by text message versus needing to log
in to a patient portal in response to an email. Experience suggests
that patients are compelled to continue their engagement with pa-
tient satisfaction surveys when they perceive the completed surveys
as triggering an action.** Similarly, with respect to ePROs, engage-
ment is more likely to be maintained if completing an ePRO measure
triggers action, such as when a complaint of nausea triggers the
cancer team to contact the patient to address the nausea.*”

Maximizing clinical action requires seamless integration into
clinical care. Clinical actions typically hinge on EHR integration.*
Reviewing and acting on ePRO responses needs to fit within existing
clinical workflows.*® Therefore, ePRO adopters are looking for EHR
solutions that place ePROs in high-trdffic clinical workflows. Patient
portals, EHR in-baskets, clinical flowsheets, and office notes are
places that are highly used and familiar to clinical teams, representing
ideal locations for ePRO integration. Siloed ePRO navigators that
require clinicians to visit a separate platform or adding areas for
review and action on top of already complex EHRs represent barriers
for ePRO action in clinical care.*®

Principle 9: Measure and monitor outcomes

Monitoring outcomes at the patient, clinician, and health care system
levels aids in maintaining and improving an ePRO program. An ePRO
program should include continuous improvement cycles of assessing
and adjusting with input from clinical teams, patients/advocates,
health informaticists, and system administrators. Defining relevant
outcomes is the first step. For patient outcomes, the goals of an
ePRO program should be defined. For example, some programs may
be designed to benefit current patients through remote symptom
monitoring, whereas others are designed to benefit future patients
by evaluating comparative effectiveness of treatment.*® Outcomes

measured in research efforts of remote symptom monitoring include
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acute care visits, readmissions, symptoms, heath-related quality of
life, calls to the health care team, patient satisfaction, increased
physician/patient communication, increased patient engagement and
activation, and overall survival.11¢82947 patient burden should also
be monitored, including the time spent answering ePROs, the number
of ePROs to complete, and adoption rates. Careful attention should
be paid to nonresponders, which may uncover inherent disparities.
Early involvement by governance bodies during the institutional
development phase can play a role in limiting ePRO redundancy that
treating oncology clinical teams may not be positioned to monitor,
such as cardiology or orthopedic ePROs. Through consistent moni-
toring of surveys, timing, and patient populations, ePRO programs
can be refined to assure that programs are adding value to patients,
clinicians, and health care systems.

In addition to patient outcomes, monitoring should be under-
taken at the clinician and system levels. Potential clinician outcomes
include how clinicians perceive value from ePROs, time spent
recognizing ePROs, time spent acting on ePROs, and time spent
monitoring actions taken to address ePROs. Potential system out-
comes may include intra-institutional and interinstitutional moni-
toring of resources used in building and acting on ePROs, overall
ePRO response rates, and the cost of maintenance and of new
available technology leading to digital and organizational solutions,
which are needed to guide and improve future design.

Finally, the development of ePRO-based clinical decision support
tools can help achieve standardized and efficient responses in addi-
tion to improved clinical documentation, workflows and imple-
mentation.*® Similar to clinician-reported treatment toxicity
grading,’ clinical decision support tools provide standardized guid-
ance to clinicians about care that a typical patient should receive
based on evidence-based practices. Proponents support automated
approaches to inserting standardized interventions to ePRO re-
sponses into EHRs,*2 with ongoing trials using Smart Phrases to help
clinicians add ePRO symptom scores to documentation.*”

Principle 10: Maintain engagement

Governance teams are well poised to evaluate engagement and
disseminate lessons learned (outcomes) to ensure that opportunities
for improvement and synergy are developed. Clinical informaticists,
whether nurses, physicians, or pharmacists, should be engaged early
and often to ensure that programs follow principles of maintaining
engagement by minimizing burden and maximizing action and maxi-
mize the integration of information technology builds with clinical

workflows.

FINAL TAKE-AWAYS

We want to emphasize that oncology is not the only specialty
contemplating the real-world roll-out of ePROs, nor is it the only

specialty facing these challenges. Best practices for ePRO selection,

implementation, and evaluation need to be shared across all spe-
cialties. Increasing data to support the value of ePROs within the
cancer population is likely coming soon from the IMPACT trials
(Figure 2) and other efforts. Further experience will come as
payers like the CMS call for ePROs integration in value-based
payment models. The temptation will be for cancer centers and
health care systems to go live with ePROs given the perceived low
resources required to obtain ePRO measures. However, strategies
that (1) fail to define the key problems we are trying to address
and/or (2) fail to sufficiently consider appropriate workflows for
responding to ePROs before collecting them are unlikely to effect
change, risk increasing clinician burnout, and may jeopardize pa-
tient care. The only thing worse than not asking patients about
their symptoms may be asking but failing to act on what they
report.

Previous work by the NCCN EHR Oncology Advisory Group
revealed that governance models are widely variable in oncology
when it comes to PGHD.° Thus, as health care systems contemplate
deploying ePROs, best practices are needed as well as in-depth dis-
cussions and data collection regarding the impact of implementa-
tions. There is need to create more real-world evidence on ePRO
adoption and the value derived at various parts of a person's cancer
journey. Finally, efforts to benchmark ePROs across various in-
stitutions are needed to yield valuable insights and support contin-

uous quality-improvement efforts.
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