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A B S T R A C T

Background: Discovery and incorporation of predictive and prognostic biomarkers enhance outcomes for patients 
with cancer. Clinico-genomic datasets, which retrospectively link real-world clinical data to tumor sequencing 
data, are important resources for biomarker research, which has historically relied on robust research in
frastructures exclusive to large academic centers. The objective was to evaluate the feasibility of a pragmatic, 
technology-enabled platform at community-based research sites for development of a prospective clinico- 
genomic database supported by centralized electronic health record (EHR)–based patient ascertainment and 
data processing.
Methods: Adults with stage IV or recurrent metastatic non-small cell lung cancer or extensive-stage small-cell lung 
cancer were enrolled at 23 US sites upon initiating a standard line of therapy. Enrollment rates were estimated 
from eligible populations at individual centers. Clinical data from routinely collected EHR documentation were 
centrally processed and normalized for quality control. Serial blood samples at pre-specified timepoints (base
line, during treatment and at disease progression/end of therapy) were used for circulating tumor DNA (ctDNA) 
genomic profiling.
Results: Between December 2019 and May 2021, 944 patients enrolled, representing ≈25 % of eligible patients. 
Eight-hundred seventeen of 944 (87 %), 406 of 606 (67 %) and 398 of 852 (47 %) participants provided 
qualifying samples for ctDNA testing at baseline, during treatment and at disease progression/end of therapy, 
respectively. Samples were provided at all three timepoints by 35 % of participants.
Conclusion: A community-based oncology patient cohort was rapidly enrolled, creating a real-world clinico- 
genomic dataset. This pragmatic study platform has potential research applications where prospective real-world 
data may contribute to evidence generation.

1. Introduction

The standard treatment approach for patients with non-small cell 
lung cancer (NSCLC) currently uses diagnostic testing for the presence of 
driver mutations and expression of PD-L1. This paradigm, enabled by 
development of treatments with high specificity for their cellular targets 
over the past two decades, has dramatically improved survival of 

patients with NSCLC and other malignancies [1–3]. These advances are 
enabled by biobanks with tissue and blood samples from patients paired 
with longitudinal clinical annotation. Such resources are critical for the 
discovery of new therapeutic targets and mechanisms of resistance, as 
well as the development of novel tools for risk stratification and moni
toring of disease burden [4].

Prospective clinico-genomic datasets can supplement the clinical and 
biological data available from routine care with additional, intentionally 
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collected information necessary for research advancements. Such pro
spective databases have linked clinical and genomic data, with data 
being derived from clinical trials, single-institution studies or national 
registries [4–8]. Complex clinical research infrastructures, historically 
centralized in large academic medical and research centers, have been 
required for patient identification, enrollment, data collection and 
follow-up. For instance, the American Association for Cancer Research’s 
Project GENIE has developed a longitudinal, clinico-genomic repository 
of pan-cancer sequencing and clinical data aggregated across 18 
participating large academic centers [4,6]. The Project GENIE protocol 
consists of targeted sequencing applied to solid tumor samples and 
narrow clinical data observations (e.g., cancer type, primary or meta
static tumor, age, sex, race) that rely on manual inputs [4]. Some studies 
have used data collected via Project GENIE to interrogate gene signa
tures across patients with specific cancers, but such federated ap
proaches to data analysis may be limited by missingness and lags in 
recency of clinical data, incomplete treatment information and 
non-uniform timing of tumor sequencing [7].

Moreover, patient populations at participating academic centers 
often lack heterogeneity in age, race or ethnicity and socioeconomic 
status that would be characteristic of the general population. It is 
notable that while less than 10 % of US patients with cancer enroll in 
clinical trials, those who do generally are not representative of the 
broader population [9–11], and up to 85 % of patients with cancer 
receive care in community-based settings [4]. Thus, establishing an 
infrastructure to support access to research participation where most 
patients receive their care could accelerate evidence generation and 
improve the generalizability of research results.

Therefore, we sought to leverage the Flatiron Health Research 
Network (FHRN), sites related through electronic health record (EHR) 
integrations, to develop a platform for a community-based clinico- 
genomic study in which patient enrollment, sample collection and 
follow-up were seamlessly integrated into routine clinical workflows. 
We hypothesized that high-quality curation of information routinely 
collected during clinical care and entered into EHRs could be leveraged 
in the context of a prospective clinico-genomic study, since nearly all of 
the clinical information required was routinely collected during clinical 
care. Additionally, we posited that centralized data collection among a 
network of clinical practices would reduce the burden of participation 
for individual sites, along with limiting site activities to obtaining pa
tient consent and collecting biospecimens (e.g., circulating tumor DNA 

[ctDNA]) and minimizing the need for activities that fall outside of 
routine care (i.e., “secondary” or “intentional” data collection for clin
ical research).

Flatiron Health and Foundation Medicine, Inc. (FMI) previously 
established the feasibility of generating a real-world clinico-genomic 
database by retrospectively linking longitudinal clinical data from the 
Flatiron Health real-world evidence database to the Foundation Medi
cine database of tumor sequencing results [8]. Building on this capa
bility, the current study was undertaken to explore the feasibility of 
conducting a pragmatically designed, prospective, technology-enabled 
study in community oncology practices and to provide a proof of 
concept regarding the value of community-based biomarker research 
using the resulting clinico-genomic database. Specifically, this Pro
spective Clinico-Genomic (PCG) study (NCT04180176) was initiated to 
evaluate integration of a prospective data collection protocol into 
routine clinical practice to enable clinical and genomic insights into 
patients with metastatic NSCLC (mNSCLC) or extensive-stage SCLC 
(ES-SCLC) treated in primarily community settings.

2. Methods

2.1. Patients

This pragmatically designed, multicenter, low-interventional study 
enrolled adults (age ≥18 years) with a documented diagnosis of 
mNSCLC (Stage IV or recurrent metastatic disease) or ES-SCLC (or the 
equivalent stage per the American Joint Committee on Cancer, Version 
8) [12] who were planning to initiate standard-of-care (SOC) systemic 
anti-cancer treatment, were able to comply with the study protocol in 
the investigator’s judgment and provided written informed consent. The 
only exclusion criterion was participation in an interventional trial with 
at least one investigational medicinal product at the time of informed 
consent. The study was designed to enroll an initial “all-comer” cohort of 
approximately 950 individuals, with a planned re-enrollment phase of 
up to 50 individuals. Patients were enrolled from 23 participating sites 
from the FHRN (22 community-based sites and 1 academic medical 
center), which includes approximately 280 US cancer clinics (≈800 sites 
of care). Individuals were approached for participation at in-person 
visits only; screening and enrollment occurred during an SOC clinic 
visit and could occur on the same day. The PCG data model leverages 
many of the data fields incorporated in the nationwide deidentified 
Flatiron Health database [13,14] and Flatiron Health-Foundation Med
icine clinico-genomic database (FH-FMI CGDB) [8].

Eligible patients were identified by site study teams with support 
from a clinical trial software platform that automates patient ascer
tainment through matching inclusion criteria to EHR data (Onco
Trials™) [15].

This study was conducted in conformance with the International 
Council for Harmonization E6 guideline for Good Clinical Practice, the 
principles of the Declaration of Helsinki and the Code of Federal Regu
lations on the Protection of Human Subjects. All patients provided 
informed consent.

2.2. Primary objective

The primary objective was to evaluate the feasibility of a scalable, 
prospective research platform, as demonstrated by the following: (1) 
proportion of potentially eligible patients who were enrolled into the all- 
comer cohort—overall and stratified by site—and (2) proportion of 
enrolled patients who submitted sufficient blood samples viable for 
ctDNA testing at the following timepoints: enrollment, during treatment 
(specifically at the time of the first tumor assessment) and at the time of 
disease progression or the end of therapy. Instances of disease progres
sion were determined based on documentation in the EHR by the 
treating clinician.

Abbreviations:

AJCC American Joint Committee on Cancer
CGDB clinico-genomic database
CGP comprehensive genomic profiling
ctDNA circulating tumor DNA
ECOG Eastern Cooperative Oncology Group
EHR electronic health records
ES-SCLC extensive-stage small cell lung cancer
FH Flatiron Health
FHRD Flatiron Health Research Database
FHRN Flatiron Health Research Network
FMI Foundation Medicine, Inc.
mNSCLC metastatic non-small cell lung cancer
NSCLC non-small cell lung cancer
NOS not otherwise specified
PCG Prospective Clinico-Genomic
SCLC small cell lung cancer
SES socioeconomic status
SOC standard of care
TF tumor fraction
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2.3. Proportion of enrolled patients

The study enrollment rate was defined as the number of enrolled 
patients divided by the estimated number of eligible patients. The 
number of eligible patients was estimated using the Flatiron Health 
Research Database (FHRD). A subset of patients in the FHRD were 
sampled for clinical abstraction of variables at each participating site 
[16], including variables used to determine study eligibility. This patient 
sample was then used to estimate the number of eligible patients using a 
hierarchical Bayesian approach and the observed probabilities of pa
tients meeting the cohort criteria (see Supplemental Methods and 
Fig. S1).

2.4. Proportion of patients with sufficient blood samples

All patients were eligible to provide samples at the time of enroll
ment. Samples provided at the first tumor assessment qualified as 
during-treatment samples if there was no disease progression or if pa
tients continued the treatment despite disease progression. If disease 
progression was observed at the first tumor assessment and treatment 
was discontinued within 14 days, samples provided at that time were 
qualified as progression/end-of-therapy samples (and those patients 
would not have during-treatment samples). If there was no progression 
at the first tumor assessment, patients would be eligible to provide the 
final progression/end-of-therapy sample at the point of observed disease 
progression or discontinuation of the therapy initiated at enrollment or 
for 30 days after. Patients were only eligible for all 3 timepoints if there 
was no disease progression or treatment discontinuation before the first 
tumor assessment.

Blood samples were solely collected during routine care visits, which 
could fall under the qualified timing for each sample type based on the 
following: 

• Qualifying enrollment samples were collected within 28 days prior to 
or on the day of initiating the new line of therapy

• Qualifying during-treatment samples were collected within 14 days 
before or after the first tumor assessment performed during the line 
of therapy

• Qualifying progression/end-of-therapy samples were collected 
within 30 days after the progression or end-of-therapy event

If for any reason a patient was lost to follow-up—defined as two 
failed attempts by the site to contact the patient—the potential samples 
at any remaining timepoints were considered missing. These definitions 
were used to generate two measures of sample completeness: the num
ber of non-missing blood samples at each of the three timepoints divided 
by the number of patients eligible for sample collection, and the number 
of enrolled patients with blood samples at all three timepoints divided 
by the number of patients eligible for three samples.

2.5. Clinical outcome assessments

Patients were assessed for real-world mortality, real-world progres
sion and real-world response, which were obtained with technology- 
enabled abstraction by trained professionals [17,18]. Flatiron Health 
leveraged multiple data sources to generate a composite real-world 
mortality variable with high sensitivity and specificity. Real-world 
progression was defined as death or clinician-documented disease pro
gression or growth or worsening of the tumor. Real-world response was 
defined as a clinician’s assessment of change in disease burden during a 
line of therapy at timepoints associated with radiologic assessments. The 
clinical outcomes were reported elsewhere [19,20].

2.6. Socioeconomic status

Using the Yost Index methodology [21], the area-level 

socioeconomic status (SES) was measured per block groups from 2015 to 
2019 based on each participant’s most recent address. SES index quintile 
scores were based on the Census Bureau’s American Community Survey 
using 2010 Census boundaries [22,23]. SES could not be measured for 
patients whose address was not geocoded or was otherwise unavailable.

2.7. Data and sample collection

Data elements included study status, enrollment and consent details, 
mortality, enhanced diagnosis details (e.g., diagnosis dates, histology, 
stage, additional malignancies, smoking status), enhanced pantumor 
details, progression data, response to lines of therapy, oral medications, 
study line of therapy confirmation and discontinuation, comorbidities 
and sample collection details.

Data and samples collected as part of the PCG study—in addition to 
treatments and clinical or radiological assessments of disease burden per 
SOC and local practice—are outlined in Fig. 1. Clinical data for the study 
were collected centrally via EHRs through Flatiron Health’s data plat
form [13,24,25]. EHR data were entered by the provider in a combi
nation of structured (e.g., laboratory results) and unstructured (e.g., 
physician notes) formats as part of routine clinical documentation. 
Structured data underwent a centralized mapping and normalization 
process to standard reference terminologies, when available, from the 
EHR to the study database. Unstructured data were processed separately 
from the EHR through technology-enabled chart abstraction by trained 
personnel (e.g., oncology nurses or tumor registrars) according to spe
cific abstraction policies and procedures that are tested and optimized 
for reliability and reproducibility (e.g., data entry checks, duplicate 
abstraction of samples and reviews of data for possible discrepancies). 
The processed, amalgamated data were then transferred to a central 
study database that supported routine data management activities and 
generation of analytic data. Key components of this process included 
centralized quality control of study data and continuous access to all 
source data and documents throughout the study. As part of the data 
management and review plan, Flatiron Health conducted periodic site 
monitoring; quality checks of source data and abstracted data; and 
resolution of discrepancies with data processing, sites or vendors.

Blood samples intended for ctDNA profiling, performed by Founda
tion Medicine, were collected at each of the timepoints specified above 
(at enrollment, during therapy and at progression or end of therapy). 
Blood analysis consisted of comprehensive genomic profiling (CGP) 
using the FoundationOne®Liquid or FoundationOne®Liquid CDx 
(F1CDx®) test. Archival or fresh tumor specimens that were collected 
independent of the PCG study and optionally provided at enrollment 
underwent CGP via F1CDx®. Tissue and blood samples were also 
retained for potential use in protocol-related biomarker research and 
assay development, leveraging other profiling methodologies such as 
whole exome sequencing, whole genome sequencing, immunohisto
chemistry or gene expression analysis.

2.8. Assessment of trial operations

To evaluate the operative success of the PCG enrollment protocol, 
trial metrics were collected along with those from 12 interventional 
cancer trials sponsored by Genentech, Inc., conducted at sites also 
participating in the PCG study [26–37]. Trial metrics included consent 
rate, time to site activation, time to first patient in and screening failure 
rate. Of course, many fundamental differences exist between interven
tional trials and the current PCG study; therefore, these metrics were 
used for qualitative discussion rather than quantitative comparison.

2.9. Statistical analyses

The all-comer cohort was used for analyses. Continuous variables 
were summarized using means, standard deviations, medians and 
ranges. Categorical variables were summarized using counts and 
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proportions, as appropriate. Summaries were given overall and by each 
site. The generation of the analytic dataset and statistical analyses were 
conducted using R version 4.2 (R Foundation for Statistical Computing).

3. Results

3.1. Enrollment rates and proportions of eligible patients who were 
enrolled

Between December 13, 2019, and May 10, 2021, 944 patients were 
enrolled in the PCG study all-comer cohort across 23 study sites within 
the Flatiron network. Twenty patients were re-enrolled over the 
following 10 months. The overall enrollment rates relative to estimates 
of eligible patients for NSCLC, SCLC and the total population were 24.2 
%, 19.3 % and 23.2 %, respectively (Table 1). Patient enrollment and 
attrition are illustrated in a flow diagram of the study (Fig. 2A), and the 
cumulative number of enrolled patients is shown in Fig. 2B. The 
enrollment rates were stable over the course of the study, including 
during the 2020 COVID-19 pandemic, and were comparable for NSCLC 
and SCLC (Fig. 2C). Across study sites, the estimated enrollment pro
portion ranged from <5 % to 50.9 % (Fig. 2D).

3.2. Patient characteristics

Patient demographics are shown in Table 2. The median age of all 
patients was 69 (interquartile range: 63–75) years, and 50.2 % were 
female. Of the study participants, 10.6 % were Black or African Amer
ican, 1.0 % were Asian, 71.5 % were White, 9.2 % belonged to other 
races and the remaining 7.7 % had missing race data. All but seven 
patients were enrolled at community practices rather than academic 
medical centers. Of the overall population, 14.4 % were in the lowest 
quintile of area-level SES.

3.3. Proportion of patients with sufficient blood samples

Completeness of sample collection for ctDNA profiling is shown in 
Fig. 2A and 3. Of the 944 patients enrolled in the primary study, 817 
(86.5 %) had a qualifying enrollment sample (Fig. 2A and 3). Of 606 
patients with during-treatment eligibility, 406 (67.0 %) had a qualifying 
sample, and of 852 patients with progression/end-of-therapy eligibility, 
398 (46.7 %) had a qualifying sample. Ultimately, 565 patients were 
eligible for all three timepoints. Of those, 195 (34.5 %) had samples that 
qualified for each timepoint.

3.4. Assessment of trial operations

The current trial operations were measured against metrics derived 
from 12 interventional clinical studies to evaluate strengths of the PCG 
study platform (Table 3) [26–37]. The PCG study was initiated faster 
than interventional studies, with shorter median time to site activation 
(58 vs 130 days) and first patient in (8 vs 101 days). The PCG consent 
rate exceeded that for interventional trials (28 % vs 3 %), and the 
screening failure rate was lower (3 % vs 34 %).

4. Conclusion

This study demonstrated that it is feasible to execute a pragmatically 
designed, prospective, real-world, clinico-genomic study with data 
derived from a cohort predominantly enrolled from community 
oncology practices. The centralized clinical data collection facilitated 
patient participation by minimizing impact to routine care workflows 
and burden on site research staff. Approximately 25 % of eligible pa
tients were accrued in the study, leading to 944 enrollees over 17 
months.

Key strengths of this trial were the estimation of the eligible patient 
pool and evaluation of the overall accrual rate using EHR-derived FHRN 
data, as well as the availability of OncoTrials™ software at sites to assist 
with patient ascertainment. Patient data were centrally abstracted from 
routinely documented EHR clinical information, rather than requiring 
manual entry by sites into an electronic data capture system. Attainment 
of accrual goals in oncology clinical trials is an ongoing challenge, and 
38 % of National Cancer Institute Cancer Therapy Evaluation Pro
gram–sponsored trials are discontinued based on failure to meet mini
mum accrual goals [38]. The pragmatic design and centralized 
operational activities of the PCG study platform could be applied for 
more efficient, lower-burden and lower-cost clinical trial recruitment in 

Fig. 1. PCG study overview. 
ctDNA = circulating tumor DNA; EHR = electronic health record; FMI = Foundation Medicine, Inc.; SOC = standard of care. 
aEnrollment sample could be obtained from Day − 28 to Day 1 of the new line of therapy. 
bPatients were only eligible to provide a during-treatment sample if there was no tumor progression at the 1st tumor scan, or if the line of therapy was continued for 
>14 days after the 1st scan despite progression. 
cThe visit where progression was determined or treatment was discontinued if it occurred >14 days after the 1st tumor scan.

Table 1 
Estimated enrollment rates.

Enrollment rate, % (95 % CI)

NSCLC 24.2 (22.7–25.8)
SCLC 19.3 (16.2–22.7)
Total 23.2 (21.8–24.6)

NSCLC = non-small cell lung cancer; SCLC = small cell lung cancer.
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a variety of clinical trial contexts.
Ongoing studies using Flatiron Health’s real-world, prospective 

study platform include real-time, centralized, machine-assisted patient 
identification for studies, with notifications deployed to the study team 
based on routinely collected EHR data. We are assessing whether this 
intervention—aimed to further reduce site burden—will enhance the 
proportion of eligible patients who enroll in clinical trials. In addition, 
although this was not a treatment intervention study, ctDNA results 
were provided to treating clinicians, which may have increased the 

value of enrollment for the clinicians and their patients. The study 
period notably spanned the COVID-19 pandemic, and while many 
clinical trials resultantly suffered reductions in enrollment [39], rates of 
patient accrual in this study were consistently maintained. We posit that 
lower-burden, technology-enabled studies are less susceptible to site and 
global challenges that might limit a site’s ability to direct resources from 
routine clinical care toward clinical trials.

Over 99 % of patients were recruited at community-based sites, 
indicating that a highly pragmatic study design with recruitment 

Fig. 2. (A) Patient enrollment and attrition, (B) cumulative number of patients enrolled over time, (C) continuous estimated enrollment rates, and (D) estimated total 
enrollment rates across study sites.a 

NSCLC = non-small cell lung cancer; SCLC = small cell lung cancer. 
aSites are arranged in order of estimated enrollment rate.
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support and centralized data collection was feasible for collecting real- 
world clinical and biomarker data among oncology patients treated at 
these types of sites. The higher recruitment of patients with NSCLC vs 
SCLC in this study was expected as approximately 80 % of lung cancer 
diagnoses are NSCLC and 15 % are SCLC [40]. Lowering barriers to 
non-academic site enrollment is crucial for advancing cancer treatment, 
as 85 % of US patients with cancer receive community-based oncological 
care [4]. Modern genomic discoveries driving improvements in onco
logical care have largely been informed by consortia that exclude 
community sites including GENIE, which comprises 18 institutions and 
requires ≥500 unique genomic records for membership [4], and the 

National Cancer Institute’s Cancer Genome Atlas, which is a collabora
tion between 20 institutions with 11,000 patients [41]. To build on the 
success of these platforms, there is a need for robust datasets composed 
of representative patient populations recruited from real-world, com
munity-based clinics. Recent analyses continue to demonstrate that <5 
% of patients with cancer in community practices take part in treatment 
studies [42,43]. An analysis of community oncology practices with low 
vs high research engagement found that low research engagement sites 
treated higher proportions of patients who were Latinx or Black [42]. 
These data highlight a need for enrollment strategies that are accessible 
and easily implementable at community sites.

Fig. 2. (continued).
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Our community-based approach supported representative inclusion 
of individuals with low SES (roughly 20 % in each SES index quintile) 
and Black or African American individuals (11 % of the study population 
compared with 12 % of the US population [23]), which stands in 
contrast to cohorts historically recruited to clinical trials. The Surveil
lance, Epidemiology, and End Results Program (2016–2020) reported 
that non-Hispanic White and non-Hispanic Black individuals have the 
highest 5-year age-adjusted incidence rates for lung and bronchus can
cer (56.4 and 53.8 per 100,000 population, respectively) [44]. Among 
456,142 total cases of lung and bronchus cancer surveyed by Surveil
lance, Epidemiology, and End Results, 346,671 (76 %) of the individuals 
were non-Hispanic White and 49,130 (11 %) were non-Hispanic Black 
[44], which closely matches the demographic makeup of the PCG study. 

In Project GENIE, 72 % of patients indicated White as their primary race, 
which was similar to what was observed in PCG; 6 % indicated Black as 
their primary race (vs 11 % in PCG) and 5 % indicated Asian as their 
primary race (vs 1 % in PCG) [6]. In addition, of the >20,000 US-based 
clinical trials carried out between 2000 and 2020 that were assessed by 
Turner et al., only 43 % reported race and ethnicity data, and median 
combined enrollment of underrepresented groups fell well below census 
estimates [39]. The US Food and Drug Administration has draft guid
ance that recommends clinical trials have racial and ethnic representa
tion that matches the US patient population and that diversity plans are 
developed for enrollment of historically underrepresented patients [45,
46]. Using a community-based, prospective approach such as that 
adopted for the current PCG study may assist in meeting these goals.

It is notable that sample collection at sites was incomplete, with 35 % 
of participants providing samples at all eligible timepoints. In studies in 
which tissue submission is not an enrollment requirement, only 5 %–10 
% sample completion is typically achieved (Genentech, Inc., internal 
data). Because there is no direct benefit to trial participants if they 
donate tissue samples, this comparison suggests that the PCG platform 
may have lowered barriers to sample completion. Also, participants 
were not required to make additional clinic visits just to provide sam
ples; instead, sample collection was incorporated into their routine 
visits, which was a strength of the study design. However, if an indi
vidual experienced disease progression before their next visit after 
enrollment, they would miss the opportunity to provide an on-treatment 
sample. Notably, alerts were not implemented to remind site study 
teams to collect these specimens. In the future, automated interventions 
could be incorporated into EHR workflows to remind research staff of 
study activities and to support increased completeness of sample 
collection among enrolled patients.

The clinico-genomic database created in this study has enabled 
research evaluating the clinical utility of ctDNA profiling in assessing 
real-world response to first- or second-line antineoplastic treatment 
[19]. Results suggested that ctDNA tumor fraction (TF) was associated 
with longitudinal clinical outcomes, where individuals with decreased 
TF were responsive to therapy and those with increased TF had elevated 
likelihood of disease progression [19]. In another study, the clinical 
utility of liquid-based CGP was measured against that of tissue-based 
CGP in patients with advanced non-squamous NSCLC (N = 515) at the 
start of therapy, demonstrating that blood-based CGP can enhance 
detection of actionable driver alterations, especially when tissue CGP is 
unavailable [47]. Cultivating robust, real-world datasets that are suit
able both to generate biological hypotheses and gain insight into clinical 
practices is critical for supporting the possibility of non-invasive tumor 
monitoring in patients with lung cancer.

The PCG study demonstrated the feasibility of rapidly enrolling a 
large and diverse real-world patient cohort to a non-treatment, low- 
interventional study in the community setting. Centralized data collec
tion was designed to minimize the burden on local practice staff, and 
pragmatic elements, including broad inclusion criteria and minimal data 
collection outside of routine care documentation, bolstered the feasi
bility of this study. In addition to creation of cohorts for biomarker 
discovery and validation, a community-based, prospective, real-world 
study platform has potential applications to other research contexts, 
such as post-marketing studies, natural history studies and the estab
lishment of external controls where randomization is not feasible.
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Table 2 
Demographics and clinical characteristics.

Characteristic N = 944

Age, median (IQR), years 69 (63–75)
Sex, n (%)
Female 474 (50.2)
Male 470 (49.8)
Race, n (%)
Asian 9 (1.0)
Black or African American 100 (10.6)
White 675 (71.5)
Other 87 (9.2)
Missing 73 (7.7)
Practice type, n (%)
Academic 7 (0.7)
Community 937 (99.3)
SES index 2015–2019, n (%)a

1 (lowest) 136 (14.4)
2 175 (18.5)
3 191 (20.2)
4 206 (21.8)
5 (highest) 150 (15.9)
Smoking status, n (%)
History of smoking 845 (89.5)
No history of smoking 87 (9.2)
Unknown 12 (1.3)
Disease, n (%)
NSCLC 774 (82.0)
SCLC 170 (18.0)
AJCC stage at diagnosis, n (%)
I 63 (6.7)
II 37 (3.9)
III 118 (12.5)
IV 717 (76.0)
Unknown/not documented 9 (1.0)
ECOG performance status, n (%)
0 282 (29.9)
1 365 (38.7)
2 170 (18.0)
≥3 28 (3.0)
Unknown 99 (10.5)
NSCLC histology (n = 774), n (%)
Non-squamous cell carcinoma 570 (73.6)
Squamous cell carcinoma 175 (22.6)
NSCLC histology NOS 23 (3.0)
Unknown 6 (0.8)
SCLC stage at diagnosis (n = 170), n (%)
Extensive 139 (81.8)
Limited 23 (13.5)
Unknown 8 (4.7)

AJCC = American Joint Committee on Cancer; ECOG = Eastern 
Cooperative Oncology Group; ES-SCLC = extensive-stage small cell 
lung cancer; mNSCLC = metastatic non-small cell lung cancer; 
NSCLC = non-small cell lung cancer; NOS = not otherwise specified; 
SCLC = small cell lung cancer; SES = socioeconomic status.

a Using the Yost index methodology [21], the area-level SES was 
measured per block groups from 2015 to 2019 based on the par
ticipant’s most recent address. SES index quintile scores were based 
on the Census Bureau’s American Community Survey using 2010 
Census boundaries [22,23].
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