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ABSTRACT

Background: Lung cancer is the leading cause of cancer-relateddeath
intheUnitedStatesandglobally, andmanyquestionsexistabout treat-
ment options. Harmonizing data across registries and other data col-
lection efforts would yield a robust data infrastructure to help
address many research questions. The purpose of this project was to
develop a minimum set of patient and clinician relevant harmonized
outcomemeasures that can be collected in non–small cell lung cancer
(NSCLC) patient registries and clinical practice. Methods: Seventeen
lung cancer registries and related efforts were identified and invited
to submit outcomemeasures. Representatives frommedical specialty
societies, government agencies, health systems, health information
technology groups, patient advocacy organizations, and industry
formeda stakeholderpanel tocategorize themeasures andharmonize
definitions using the Agency for Healthcare Research and Quality’s
supportedOutcomeMeasures Framework (OMF).Results: The panel
reviewed 66 outcome measures and identified a minimum set of
8 broadly relevantmeasures in theOMF categories of patient survival,
clinical response, eventsof interest, and resourceutilization. Thepanel
harmonized definitions for the 8 measures through in-person and vir-
tual meetings. The panel did not reach consensus on 1 specific vali-
dated instrument for capturing patient-reported outcomes. The
minimum set of harmonized outcome measures is broadly relevant to
clinicians and patients and feasible to capture across NSCLC disease
stages and treatment pathways. A pilot test of these measures would
be useful to document the burden and value of the measures for
research and in clinical practice.Conclusions:Bycollecting the harmo-
nized measures consistently, registries and other data collection sys-
tems could contribute to the development research infrastructure
and learning health systems to support new research and improve
patient outcomes.
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Background
Lung cancer remains the leading cause of cancer death in
theUnitedStates andworldwide is themost commoncan-
cer in both incidence andmortality, with an estimated 1.8
million deaths annually.1,2 In 2021, lung cancer will
account for an estimated12%ofnewcancers in theUnited
States.1 Non–small cell lung cancer (NSCLC) accounts for
approximately 85% of all lung cancers. Although lung can-
cer deaths have decreased in recent years, a lung cancer
diagnosis has one of the lowest 5-year relative survival
rates.3

The rapid and significant changes inNSCLCdiagnosis
and treatment have introduced many pressing questions
about, for example, which subpopulations would most
benefit from screening, how andwhen to combine immu-
notherapy with chemotherapy, and which patients are
unlikely to receive clinical benefit from immunotherapy.
To address these and other research questions critical to
improving patient outcomes, innovative research strate-
gies and high-quality sources of data on the outcome
measures that are most important to patients and clini-
cians are needed.

Many registries already capture consistent, longitudi-
nal, observational data on patients with NSCLC to meet a
wide range of purposes, from disease surveillance to
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quality improvement to clinical research. Apatient registry
is defined as “an organized system that uses observational
studymethods to collect uniform data (clinical and other)
to evaluate specifiedoutcomes for a populationdefinedby
aparticulardisease, condition,orexposure, and that serves
one or more predetermined scientific, clinical, or policy
purposes.”4 A cancer registry is defined as “an information
system designed for the collection, storage, and manage-
ment of data on persons with cancer.”5

Yet, it is currently difficult to link, aggregate, or com-
pare data across existing patient and cancer registries to
supportnewresearch, because registries often capturedif-
ferent outcome measures. Even when registries capture
the same outcome (eg, progression), they often define
the outcome differently, reflecting the lack of consensus
on outcome measure definitions across medical special-
ties and across research and clinical practice. Variation in
outcome measures limits the ability of registries to serve
as data infrastructure for new research and reduces their
value as building blocks for learning healthcare systems.6

To reduce variation and improve the utility of registry
data, the USDepartment of Health & Human Services, led
by the Agency for Healthcare Research and Quality and in
collaboration with the FDA and the National Library of
Medicine, has supported thedevelopment of theOutcome
Measures Framework (OMF). The OMF is a conceptual
model for classifying and defining outcomes in a standard
manner for a broad range of conditions.7

Our goal was to use the OMF as a content model for
developing a minimum set of standardized outcome
measures for use in NSCLC patient registries and clinical
practice; this effort was part of a broader effort to develop
minimum measure sets in 5 clinical areas.8–10 The objec-
tiveswere to: (1) test the utility of theOMF for categorizing
lung cancer outcomes and for supporting harmonization
of outcomes across treatment modalities, (2) identify a
minimumsetof outcomemeasures that couldbecaptured
in NSCLC patient registries and clinical practice, (3) agree
on harmonized definitions for each outcome in the mini-
mummeasureset, and (4)maptheharmonizeddefinitions
to standardized terminologies to support consistent
implementation and collection of the outcome measures
within electronic health record systems (EHRs).

Methods
Outcomemeasures currently collected in lung cancer reg-
istries, quality improvement efforts, other observational
studies, public health surveillance initiatives, and clinical
practice were included in this harmonization effort. The
harmonizationmethodology is described in a related pub-
lication8 and summarized here. Existing lung cancer regis-
tries were identified through systematic searches of the
Registry of Patient Registries,11 ClinicalTrials.gov,12 the
published medical literature using PubMed and Google

Scholar, and relevant websites using Google. Identified
registries meeting definitional criteria for a patient
outcomes–focused registry4 and collecting data in the
United States were invited to participate as voluntary
members of the registry workgroup; the registry work-
group also included thoracic surgeons, medical oncolo-
gists, and radiation oncologists as clinical experts in
NSCLC treatment andmeasurement of outcomes. To pro-
vide a broader perspective, a multistakeholder panel was
formed to review the work of the registry workgroup.

Participating registries submitted outcome measure
specifications for workgroup review; the workgroup also
reviewed definitions from related harmonization efforts.13

Through a series of virtual and in-person meetings, the
workgroup categorized themeasures using the OMF cate-
gories of survival, clinical response, events of interest,
patient-reported outcomes (PROs), resource utilization,
and experience of care, and defined a minimummeasure
set. The purpose of the minimum measure set is to
describe a core set of outcomes that could be collected
across all NSCLC registries and in routine clinical practice.
For each measure in the minimum set, the workgroup
reviewed existing definitions, identified and discussed
the clinical significance of measure differences, and dis-
cussed how to harmonize the definition.

The workgroup recommended harmonized defini-
tions and then met with the stakeholder group to discuss
the recommendations and reach consensus, where possi-
ble. As a final step, clinical informaticists translated the
narrativedefinitions to standardized terminologies to sup-
port implementation of the definitions within EHRs. After
a public comment period, the minimummeasure set was
finalized.

Results
A total of 17 registries were invited to participate, and 11
agreed to participate in the registry workgroup (Table 1).
Registries that declined to participate are described in
supplemental eTable 1 (available with this article at
JNCCN.org). The registry workgroup also included 3 clini-
cal experts in the treatment of NSCLC, 1 biostatistician,
and representatives from NCCN who provided expertise
in cancer registry design and data analysis.

Eight stakeholder organizations participated, repre-
senting patient organizations (Lung Cancer Alliance,
American Lung Association, Lung Cancer Research Foun-
dation, LUNGevity Foundation), health information tech-
nology (Flatiron Health), and federal agencies (FDA, NCI,
and National Library of Medicine).

A total of 66 outcome measures were collected and
categorizedusing theOMF. The greatest numberwere cat-
egorized as PROs (n530), followed by clinical response
(n510), resource utilization (n59), events of interest
(n58), survival (n56), and experience of care (n53).
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Eight measures make up the minimum set. Because
the measure set is intended for broad use across registries
and clinical practice, theworkgroup considered feasibility,
relevance, and burden of collection and reporting when
recommending measures. Supplemental measures are
encouraged to address specific purposes. Table 2 lists
measure definitions; the rationale for selection of the
measures and definitions is described in the following
sections.

Survival
Threemeasures of survival (overall survival, 30-daymortal-
ity, and progression-free survival/disease-free survival) are
included in the minimum measure set. Overall survival
shouldbecaptured inall registries.Treatment-relatedmor-
tality is an important concept tomeasure, but ascertaining
cause of death canbedifficult, particularly inobservational

data sources. Studies of surgical procedures often report
all-cause mortality within 30 days of treatment. To align
with registries that focus on surgical procedures, the work-
group included 30-daymortality in theminimummeasure
set, noting that this measure will capture deaths related to
procedural complications as well as major acute toxicities
related to systemic therapy. It should be noted that this
measure includesall deathswhether attributed to the treat-
ment or not and is not intended as a quality measure.
Finally, progression-free survival/disease-free survival are
included in the minimum measure set because these
outcomes have been used for regulatory approval of new
therapies in NSCLC, but there can be some limitations in
real-world practice, such as loss to follow-up and inconsis-
tent documentation of progression. Challenges related to
progression and recurrence are discussed further herein.
When capturing the 3 survival measures, the workgroup

Table 1. Participating Initiatives/Registries
Initiative/Registry Name
(ClinicalTrials.gov Identifier) Sponsoring Organization Primary Purpose

SBRT vs Surgery in High Risk Patients With
Early Stage Lung Cancer (NCT02562027)

Washington University
School of Medicine

To create a validated risk model for treatment selection, with the
goal of enhancing the ability to counsel patients regarding their
specific risks/benefit ratio for surgery or SBRT.

RSSearch Patient Registry The Radiosurgery Society To track SRS/SBRT utilization, treatment practices and outcomes
to help determine, over time, the most effective use of these
systems in management of patients with life threatening tumors
and other diseases.

Cancer Experience Registry Cancer Support Community To better understand the psychosocial experiences and needs of
people who have been impacted by cancer, including patients,
survivors, and caregivers.

TAPUR Study ASCO To describe the safety and efficacy of commercially available,
targeted anticancer drugs prescribed for treatment of patients
with advanced cancer that has a potentially actionable genomic
variant.

PANORAMA-Real World Molecular Testing,
Treatment Patterns, and Clinical Outcomes
EGFR Mutation-Positive NSCLC (NCT02777658)

AstraZeneca To assess molecular testing, treatment patterns, and associated
outcomes among patients with EGFR mutation–positive locally
advanced or advanced NSCLC who have progressed on or after
EGFR-TKI therapy post availability of a third-generation TKI.

Prospective Study to Determine Impact of Early
Palliative Care Consult on QoL, Cancer Related
Symptoms in Advanced Lung Cancer Patients:
Thoracic Pilot Project (NCT02459002)

MD Anderson Cancer Center To determine the differences in participant outcomes including
QoL; symptom distress; and caregiver outcomes at week 12 in
patients with advanced lung cancer receiving early palliative care
consultation versus those who do not.

STS National Database The Society of Thoracic Surgeons To collect outcomes data on cardiothoracic surgery patients to
improve quality of care and patient outcomes.

Project GENIE American Association for
Cancer Research

To support precision oncology through the development of a
regulatory-grade registry aggregating and linking clinical-grade
cancer genomic data with clinical outcomes from cancer patients
treated at participating institutions.

National Program of Cancer Registries CDC To collect data on cancer occurrence (including the type, extent,
and location of the cancer), the type of initial treatment, and
patient outcomes.

SEER Program NCI To provide information on cancer statistics in an effort to reduce
the cancer burden among the US population.

ORIEN Lung Cancer Study H. Lee Moffitt Cancer Center and
Research Institute

To assess the real-world patient experience by evaluating the
patients' QoL, treatment toxicities, and clinical measures over a
6-month period.

Abbreviations: GENIE, Genomics Evidence Neoplasia Information Exchange; NSCLC, non–small cell lung cancer; ORIEN, Oncology Research Information
Exchange Network; QoL, quality of life; SBRT, stereotactic body radiation therapy; SRS, stereotactic radiosurgery; STS, Society of Thoracic Surgeons; TAPUR,
Targeted Agent and Profiling Utilization Registry; TKI, tyrosine kinase inhibitor.
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Table 2. NSCLC Minimum Measure Set and Harmonized Definitions
OMF Category Outcome Measure Definition

Survival Overall survival Overall survival (collect date of diagnosis and cause of death, if available).

Survival 30-d mortality All deaths within 30 days of treatment (surgery, radiation, or systemic treatment).

Survival Progression-free/disease-
free survival

Progression-free/disease-free survival, where feasible (see definition of progression and recurrence
in “Clinical Response,” below).

Clinical response Progression and recurrence Progression and recurrence should be measured using RECIST (see below) OR clinician
documentation of progression/recurrence OR change in therapy due to progression/recurrence.

RECIST guideline13 definition of progressive disease:

� At least a 20% increase in the sum of diameters of target lesions, taking as reference the smallest
sum on study (this includes the baseline sum if that is the smallest on study). In addition to the
relative increase of 20%, the sum must also demonstrate an absolute increase of at least 5 mm.

� The appearance of one or more new lesions is also considered progression.

Notes:

� RECIST cannot be used to measure radiated lesions.
� The sites and numbers of metastases must be captured.
� The date of progression, defined as the date of the source documentation recording progression or

change in lesion, must be captured.

The above is a brief summary of RECIST 1.1. The actual cited document governs the actual decisions
regarding radiologic response or progression, including special considerations for lymph nodes as
target lesions. In addition, RECIST 1.1 does not consider symptomatic deterioration or other
aspects of clinical progression.

Further work is needed to recommend a consistent approach to evaluation of radiated lesions.

Future efforts may also consider use of iRECIST in the context of immunotherapies, although
pseudo-progression is sufficiently rare that a separate measure is not recommended for the
minimum measure set.

Clinical response Change in performance
status

Change in performance status, as measured using the ECOG performance status or the Karnofsky
performance scale index.

Events of interest Toxicity:
major complications

Major complications:

� Surgical complications, defined as one or more of the following:
" Pneumonia
" Acute respiratory distress syndrome
" Bronchopleural fistula
" Pulmonary embolus
" Initial ventilator support .48 h
" Reintubation/Respiratory failure
" Tracheotomy
" Myocardial infarction
" Unexpected return to operating room (any cause)

� Radiation therapy complications:
" CTCAE grade 3 or 4 complications due to radiotherapy

� Systemic therapy complications:
" CTCAE grade 3 or 4 complications due to systemic therapy

Events of interest Toxicity:
other complications

Other complications:

� Complications that do not meet the definition of major complications that resulted in change in
treatment, change in dose, or schedule delay.

PRO Collection of PROs that capture
at least some of the important
domains using one or more
validated instruments is
recommended

Important domains to consider in collecting PROs are:

� Symptoms
� Functioning (cognitive, physical)
� Role (ability to participate)
� Toxicity

These domains should be captured, if feasible. However, patient and clinician burden is an
important consideration, and registries may elect to collect a subset of these domains. Validated,
publicly available PROs with strong psychometric properties should be used to capture these
domains. To minimize burden, use of a tool that captures multiple domains is recommended.

Frequency of PRO collection should depend on the stage of disease, treatment modality, and frequency
of office visits/patient contact.

Resource
utilization

Healthcare utilization All resource utilization related to treatment of lung cancer.

Abbreviations: NSCLC, non–small cell lung cancer; OMF, Outcome Measures Framework; PRO, patient-reported outcome.
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emphasized that registries should collect date of death and
report clearly on efforts made to ascertain the outcomes of
patients categorized as lost to follow-up.

A key component of measuring survival, as well as the
otheroutcomes in theminimummeasureset, is the record-
ing of dates. Throughout the harmonization process, the
workgroup emphasized the importance of recording dates
fordiagnosis, treatment(s), andoutcomes.Datesplayacrit-
ical role in determining the relationship of events to treat-
ment and in calculating measures such as overall survival
and progression/recurrence. In addition, time from diag-
nosis to treatment is correlated with patient outcomes.

Clinical Response
Progression and recurrence are widely used measures of
clinical response and are included in the minimum mea-
sure set. In clinical trials, progression typically ismeasured
using RECIST criteria or equivalent (eg, iRECIST), which
focusesonchanges in target lesionsover timeanddevelop-
ment of new lesions.14 The RECIST criteria are relevant
across specialties (surgeons,oncologists, radiationoncolo-
gists, radiologists) and are considered an objective stan-
dard for measuring progression. However, the RECIST
criteria are difficult to apply retrospectively to existing
data sources and have some limitations. For example, the
RECIST criteria do not consider symptomatic deteriora-
tion or other aspects of clinical progression, and the crite-
ria cannot be used for radiated lesions or osseous lesions
without a soft tissue component. Recognizing these limita-
tions, the harmonized definition for progression and
recurrence allows for clinician documentation of progres-
sion/recurrence or a change in therapy due to progres-
sion/recurrence. In all cases, date of progression/
recurrence and how progression/recurrence was docu-
mented should be recorded.

In addition, the workgroup noted that clinical
response should not focus solely on change in the
tumor(s). Changes in how the patient is feeling should
also be captured as ameasure of clinical response. Perfor-
mance status, although subjective, is commonly used for
thispurpose, andchange inperformancestatus is included
in the minimum measure set. However, the group cau-
tioned that this information may not be recorded consis-
tently in all care settings.

Events of Interest
Two events of interest are included in theminimummea-
sure set. In defining major complications, the workgroup
divided complications into 3 categories: surgical, radiation
therapy (RT), and systemic therapy. RT and systemic ther-
apy complications are definedusing theCTCAE,15 which is
widely used in cancer research. The workgroup did note
that a limitation of the use of CTCAE is that it emphasizes
laboratory-basedmarkers, as opposed to patient-reported

items.Registriesshould report theversionnumberused,as
the CTCAE is updated regularly. In contrast, surgical com-
plications are not typically captured using the CTCAE. The
workgroup recommended capturing surgical complica-
tions using the definition from the STSNational Database,
whichwas generated through expert consensus, or CTCAE
when applicable.

In addition to major complications, the workgroup
recommended capture of other complications that result
in a change in treatment, change in dose, or schedule
delays, noting that a toxicity may not be categorized as
major according to CTCAE butmay be sufficiently bother-
some to the patient to result in treatment changes. When
capturing thismeasure, it is important thatdocumentation
specifically link the change or delay to a specific complica-
tion, as changes or delaysmay occur for other reasons (eg,
patient vacation).

Patient-Reported Outcomes
PROs proved to be the most challenging harmonization
area for the workgroup, and the group did not reach con-
sensus on a specific validated measure to include in the
minimum measure set. The participating registries cap-
ture a variety of PROs that measure different domains.
Some of the domains are broadly relevant in NSCLC treat-
ment (eg, physical functioning), whereas others are spe-
cific to a treatment modality or patient population (eg,
cough for patients receivingRT). Theworkgroup identified
4 important domains that are relevant across treatment
modalities and should be considered when selecting PRO
instruments: symptoms, functioning (cognitive, physical),
role (ability to participate), and toxicity.

Many validated, publicly available instruments cap-
ture these domains, such as the Trial Outcome Index
(TOI) of the Functional Assessment of Cancer Therapy-
Lung (FACT-L),16 Lung Cancer Symptom Scale (LCSS),17

Patient-Reported Outcomes Measurement Information
System-29 (PROMIS-29),18 and Edmonton Symptom
Assessment Scale (ESAS).19 These instruments differ in
number of domains that are captured, the time needed
to complete, and the appropriateness for patientswith dif-
feringstagesofdiseaseandundergoingdifferent treatment
modalities. Because theminimummeasure set is intended
to be broadly relevant, the workgroup concluded that it is
feasible to recommend important domains, but the selec-
tion of the instrument is left to the researcher because
there was not enough consensus to recommend a single
measure.

Resource Utilization
In NSCLC, resource utilization includes hospitaliza-
tions, emergency department visits, procedures, medi-
cations, and office visits, and costs are highly variable
across the stages of the disease. The workgroup
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recommended measuring all resource utilization
related to treatment of lung cancer but noted that fur-
ther work is needed in this area to ensure that resource
utilization is captured and reported consistently across
different registries.

Experience of Care
Although not a direct patient outcome, experience of care
measures is important in NSCLC given the complex
nature of the condition. The workgroup did not recom-
mend a specific measure, but noted that, depending on
the care setting and patient population of interest, collec-
tion of information on domains relevant to NSCLC, such
as availability of resources to manage side effects and
symptoms, financial burden of illness, timeliness of care,
and goals of care, should be considered. More work is
needed in this area to identify and recommend specific
validated instruments and to examine the correlation of
these domains with patient outcomes.

Characteristics and Treatments
In addition to harmonizing outcome measures, the work-
group identified characteristics of the patient, disease, and
provider that are important to collect to support risk
adjustment and relevant treatments and treatment intents
(Figure 1). The workgroup did not recommend a specific
approach for risk adjustment; further work is needed in
this area. As noted earlier, it is critical to record dates for
diagnosis, treatment(s), and outcomes.

Standardized Library
The narrative definitions were translated to standard-
ized terminologies to create a common outcome mea-
sure library that could be implemented within EHRs.
The following were defined for eachmeasure: the initial
population for measurement (eg, all patients with lung
cancer), the outcome focused population (patients
who experienced the outcome of interest), and the
data criteria and value sets. Three challengeswere noted
in this process. First, EHRs are unlikely to be able to cap-
ture the RECIST definition for progression and recur-
rence using structured observations; it is more likely
that an imaging report will assert a change in lesion
size, possibly withmeasurements, but without a specific
reference to a specific set of lesions that have been
measured.

Regarding toxicity,.750 grade 3 or grade 4 complica-
tions are listed in the CTCAE15 for RT and systemic ther-
apy. Rather than model each complication, observations
were created for CTCAE grade 3 and 4 findings. This
approach also allows for the capture grade 3 or 4 compli-
cations regardless of the version of CTCAE used.

Last, in defining toxicity, the relationship between the
complication and the presumed inciting procedure/

therapy is inferred by date/time stamps (as opposed to a
directly asserted causal relationship as is done in prospec-
tive clinical trials).

Discussion
The minimum set of harmonized outcome measures is
broadly relevant to clinicians and patients and feasible
to capture across NSCLC disease stages and treatment
pathways. The harmonized measures are designed to
build connections across routinely captured clinical
data and the data collected by research, quality improve-
ment, and public health surveillance efforts. Consistent
collection of these measures in EHRs, patient registries,
and other data collection systems would create opportu-
nities for efficient new research to describe NSCLC treat-
ment patterns and patient outcomes across treatment
modalitiesandunderstand theeffectivenessofnew treat-
ment approaches. Long-term capture of these outcome
measures would also provide much-needed information
on 5- and 10-year outcomes of patients treated with
newer therapies.

Broad participation from a diverse group of stake-
holders and registries who brought experience and per-
spectives related to different treatment specialties,
treatment outcome, measurement of PROs, and use of
existingdata sources for researchpurposeswasa strength
of this initiative. These perspectives enabled the work-
group to consider a wide array of potential uses for the
harmonizedoutcomemeasures. Translationof thenarra-
tive definitions into standardized terminologies is also a
major strength; standardization is intended to facilitate
consistent capture of the measures and support harmo-
nization of data collection across learning healthcare
systems.

The minimum measure set has some limitations.
Most notably, the workgroup was unable to reach con-
sensus on a specific validated instrument for measuring
PROs. This finding highlights the need for further
research in several areas. First, additional research is
needed to guide the selection of appropriate PROs, par-
ticularly research into which domains are important to
patients andhow these domains differ depending on dis-
ease stage and treatment modality and intent. Next,
information is needed about what level of respondent
burden, both in terms of number of questions and fre-
quencyof completion, is acceptable topatients at various
stages of the disease. And last, research is needed to
explore how information from PROs can be used to
inform clinical decision-making.

In the area of PROs, the workgroup diverged from the
standard set of outcome measures for lung cancer pro-
duced by the International Consortium for Health Out-
comes Measurement (ICHOM).13 ICHOM recommended
theuse of specific instruments, namely the EORTCQuality
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of Life Questionnaire-Core 30 (QLQ-C30)20 and the corre-
sponding lung cancer–specific module (QLQ-LC13).21

These validated instrumentswere consideredby thework-
groupbutwerenot recommended for 2 reasons.Thework-
group did not find evidence of wide use of these
instruments in either clinical practice or registry-based
research in theUnitedStates. In fact, onlyoneof thepartic-
ipating registries reported use of these instruments. The
workgroup also expressed concerns about burden,
because completion of both questionnaireswould require
patients to answer 43 items.

In addition to the challenges related to PROs, fur-
ther work is needed to improve the documentation of
progression in routine clinical practice. Further
research is also necessary to identify the experience of
care concepts that are important to patients, clinicians,
and other stakeholders, to identify or develop validated
instruments to capture these concepts, and to deter-
mine how these measures may be used to inform clini-
cal care. Implementation of the minimum measure set
in clinical practice will require the use of templates

and unstructured text in the EHR to reduce burden on
providers. A pilot implementation of the measures
would be valuable for demonstrating feasibility, identi-
fying barriers, and describing the value of the measures
for research and clinical decision-making.

Finally, the minimum measure set should be
reviewed and potentially revised on a regular basis to
reflect the rapidly evolving nature of NSCLC treatment
and any implementation challenges experienced by
users of the measures, including the rapidly evolving
role of immune-based therapies in both advanced and
localized stages of disease. Future revisions should also
seek to evaluate the evolving use of PROs in clinical prac-
tice and make specific recommendations for PRO
instruments.

Conclusions
Bycollecting theharmonizedmeasures consistently, regis-
tries and other data collection systems could contribute to
the development research infrastructure and learning

Characteristics Treatment Outcomes

Participant
•  Age
•  Height/Weight
•  Sex
•  Gender identity
•  Race/Ethnicity
•  Performance status (ECOG or Karnofsky)
•  Smoking (current status and history)
•  Social demographics (marital status, living
    situation)
•  Family history of cancer
•  Environmental/Occupational exposures

Disease
•  Date of initial diagnosis 
•  Basis of diagnosis (clinical, histologic, cytologic
    assessment)
•  Stage at diagnosis (clinical and/or pathologic
    staging data, including margin status, lymph node
    evaluation, and tumor grade) 
•  Diagnosed by screening (initial diagnosis and
    recurrence)
•  Histology
•  Molecular markers (initial tests and retests at time
    of progression/recurrence)
•  Sites of metastases
•  Comorbiditiesa

•  Frailty (assessed with validated scale)
•  Pulmonary function
•  Time from diagnosis to treatment

Provider
•  Area of practice
•  Treatment setting (academic vs community)
•  Case volume

Type
•  Surgery
•  Radiation
•  Systemic therapy (chemotherapy, targeted
    therapy, immunotherapy)
•  Ablative (endobronchial/percutaneous)
•  Supportive

(collect treatment dates, dose, duration)

Intent
•  Curative 
•  Palliative/Management

Survival
•  Overall survival (collect cause of death, if available)
•  30-day mortality (all deaths within 30 days of treatment)
•  Progression-free/disease-free survival, where feasible

Clinical response
•  Progression and recurrence (RECIST)
•  Change in performance status

Events of interest
•  Toxicity
 Major complications (surgical, radiation, systemic
 therapy)
   Other complications that resulted in a change in
 treatment, change in dose, or schedule delay

Patient-reported
Collection of PROs that capture at least some of the
important domains using one or more validated
instruments is recommended. 

Resource utilization
•  Healthcare utilization

Experience of care
Further work is needed in this area   

Figure 1.NSCLC-specific OMF. The OMF depicts the minimum set of outcome measures recommended by the workgroup (right column), as
well as the characteristics of the participant, disease, and provider (left column) and treatments of interest (center column) that should be
captured to support risk adjustment.
Abbreviations: CHF, congestive heart failure; CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CVA, cerebrovascular accident; NSCLC,
non–small cell lung cancer; OMF, OutcomeMeasures Framework; PRO, patient-reported outcome; TIA, transient ischemic attack.
aIncluding diabetes, liver disease, AIDS, moderate to severe CKD, CHF, myocardial infarction, COPD, peripheral vascular disease, CVA or TIA, dementia, hemiplegia,
connective tissue disease, solid tumor, leukemia, malignant lymphoma, peptic ulcer disease.
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health systems to support new research and improve
patient outcomes.
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eTable 1. Invited Registries/Initiatives That Declined to Participate
Initiative/Registry Name Sponsoring Organization Primary Purpose

A Pilot Study to Develop Predictive Biomarkers
for the Response to Immunotherapy in Lung
Cancer (ClinicalTrials.gov identifier:
NCT03047616)

Abramson Cancer Center of the
University of Pennsylvania

To broadly discover and evaluate the utility of blood-
based biomarkers for use in measuring and predicting
response to immunotherapy in patients with lung cancer.

NYS Cancer Registry NYS To collect information on new cases and cancer deaths in
NYS.

The Lung Cancer Registry GO2 Foundation for Lung Cancer,
American Lung Association, and the IASLC

To develop a robust source of data on patients with lung
cancer to support research to improve diagnosis,
treatment, and patient outcomes.

Lung Cancer Screening Registry American College of Radiology To improve quality of care and outcomes for patients
undergoing CT lung cancer screening. The registry is a
QCDR and meets quality reporting requirements for the
CMS.

CCR State of California To collect information about cancers diagnosed in
California to improve understanding of cancer and to
develop strategies and policies for its prevention,
treatment, and control.

Safety profiles of patients with NSCLC treated
with pemetrexed 1 carboplatin: a real-world
retrospective, observational, cohort study
(doi.org/10.1080/03007995.2017.1297700)

Eli Lilly and Company To examine the characteristics and safety profile of a
NSCLC population treated with PCb area under the
concentration-time curve 5 (PCb5) or 6 (PCb6) under real-
world conditions.

Abbreviations: CCR, California Cancer Registry; CMS, Centers for Medicare & Medicaid Services; IASLC, International Association for the Study of Lung Cancer;
NSCLC, non–small cell lung cancer; NYS, New York State; PCb, paclitaxel 1 carboplatin; PCb5, PCb at 5mg/mL�min; PCb6, PCb at 6mg/mL�min; QCDR,
qualified clinical data registry.

Edelman et al – 1

JNCCN.org | doi: 10.6004/jnccn.2021.7021

http://www.jnccn.org/
https://doi.org/10.6004/jnccn.2021.7021

	TF1
	TF2
	TF3

