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PURPOSE Timely lung cancer surgery is a metric of high-quality cancer care and improves survival for early-stage
non-small-cell lung cancer. Historically, Black patients experience longer delays to surgery than White patients
and have lower survival rates. Antiracism interventions have shown benefits in reducing racial disparities in lung
cancer treatment.

METHODS We conducted a secondary analysis of Accountability for Cancer Care through Undoing Racism and
Equity, an antiracism prospective pragmatic trial, at five cancer centers to assess the impact on overall timeliness
of lung cancer surgery and racial disparities in timely surgery. The intervention consisted of (1) a real-time
warning system to identify unmet care milestones, (2) race-specific feedback on lung cancer treatment rates,
and (3) patient navigation. The primary outcome was surgery within 8 weeks of diagnosis. Risk ratios (RRs) and
95% Cls were estimated using log-binomial regression and adjusted for clinical and demographic factors.

RESULTS A total of 2,363 patients with stage | and Il non—-small-cell lung cancer were included in the analyses:
intervention (n = 263), retrospective control (n = 1,798), and concurrent control (n = 302). 87.1% of Black
patients and 85.4% of White patients in the intervention group (P = .13) received surgery within 8 weeks
of diagnosis compared with 58.7% of Black patients and 75.0% of White patients in the retrospective group
(P < .01) and 64.9% of Black patients and 73.2% of White patients (P = .29) in the concurrent group. Black
patients in the intervention group were more likely to receive timely surgery than Black patients in the retro-
spective group (RR 1.43; 95% Cl, 1.26 to 1.64). White patients in the intervention group also had timelier
surgery than White patients in the retrospective group (RR 1.10; 95% ClI, 1.02 to 1.18).

CONCLUSION Accountability for Cancer Care through Undoing Racism and Equity is associated with timelier lung
cancer surgery and reduction of the racial gap in timely surgery.

J Clin Oncol 40:1755-1762. © 2022 by American Society of Clinical Oncology

INTRODUCTION

Lung cancer is the leading cause of cancer deaths in
the United States with an estimated 131,880 deaths
expected in 2021.! Surgical resection is the standard
treatment for early-stage non-small-cell lung cancer
(NSCLC) and results in an overall 5-year survival rate of
80%.2 Timely surgery also improves survival for early-
stage NSCLC and is a key indicator of high-quality
cancer care.®>® Treatment delays > 8 weeks may lead
to pathologic upstaging, progression of disease, and
increased mortality.>%1° Although optimal timing of
lung cancer surgery has not been precisely defined,
the RAND corporation recommends surgery within
6 weeks of diagnosist! and several studies suggest that

Black race is associated with lung cancer treatment
delays averaging 6.7 days.'® Factors contributing to
delays in timely care include inadequate access to
specialty care, poor care coordination, and poor
patient-provider communication.®®1217:22-24 Differen-
tial access to quality cancer care on the basis of race is
a result of systemic racism, a fundamental cause of
racial health inequities.?>28 Although racial disparities
in lung cancer treatment, timely care, and outcomes
have been well documented, few system-based in-
terventions have addressed them.

The Accountability for Cancer Care through Undoing
Racism and Equity (ACCURE) study, a pragmatic pro-
spective quality improvement trial, was one of the first
studies of its kind to address systemic racism and es-

surgery within 6-8 weeks improves outcomes.®57:12:13

Black patients with early-stage lung cancer are more
likely to experience treatment delays*'*!> and have
higher mortality rates than White patients.*57:1416-21

sentially eliminated the treatment gap between Black and
White patients with stage | and I NSCLC.'¥%° The
ACCURE study was developed by the Greensboro Health
Disparities Collaborative, a community-academic-medical
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CONTEXT

Key Objective

Racial inequities in lung cancer surgery and timely lung cancer care have been well documented and may contribute to poor
survival among Black patients. The Accountability for Cancer Care through Undoing Racism and Equity (ACCURE), an
antiracism system-based intervention, which included race-specific reporting on treatment completion rates to clinical
teams, racial equity training, and patient navigation, previously demonstrated near elimination of the treatment gap
between Black and White patients with early-stage non—small-cell lung cancer. A secondary analysis was conducted to
assess the impact of ACCURE on racial disparities in timely lung cancer surgery.

Knowledge Generated

Black patients experienced longer delays to surgery than White patients in the preintervention period. During ACCURE, both
Black and White patients experienced timelier surgery and the racial gap in timely lung cancer surgery was no longer
observed.

Relevance

Antiracism system—based interventions may reduce racial disparities in timely lung cancer care.

partnership with expertise in antiracism community—based
participatory research.'’®° The intervention was designed to
enhance cancer care systems’ transparency and accountability
for race-specific inequities by reporting race-specific treatment
outcomes to the care teams and racial equity training for patient
navigators and physician champions. Given the success in
eliminating the treatment gap between Black and White pa-
tients, we evaluated whether the ACCURE intervention was
associated with timely lung cancer surgery among Black pa-
tients and reduced any racial gap.

METHODS
Data Source and Study Population

We conducted a secondary analysis of two multi-
institutional prospective pragmatic clinical trials conduct-
ed at five cancer centers: Lung Cancer Surgery: Decisions
against Life Saving Care—The Intervention and ACCURE to
assess the impact on timely surgery. The cancer centers
were academic affiliate or community practices located in
urban and rural regions of Pennsylvania, South Carolina,
and North Carolina. Both trials had comparable study
designs and were thus treated as a single trial (herein
ACCURE) for all analyses. The intervention consisted of (1)
a real-time warning system derived from electronic health
records (EHRs) for missed appointments and time-
sensitive clinical milestones to enhance race-specific
transparency in adhering to standards of care; (2) a phy-
sician champion who reviewed quarterly reports with sur-
geons and their clinical teams on race-specific treatment
completion rates to enhance transparency; and (3) a nurse
navigator trained in racial equity analysis who accessed the
warning system on a daily basis, informed the clinical team
of care delays, and addressed patients’ barriers to care,
such as lack of transportation or misinformation about
surgery, to enhance accountability. Missed clinical mile-
stones that triggered an alert for the navigator included the

1756 © 2022 by American Society of Clinical Oncology

following: patients’ missed appointments, care delays such
as no follow-up appointment or diagnostic testing sched-
uled within 30 days of the initial patient visit, no surgery or
radiation scheduled within 90 days, and no surgery or
radiation received within 120 days of the initial visit.

In the primary study, research staff identified study par-
ticipants using the EHR to screen multidisciplinary clinic
schedules. Inclusion criteria for this secondary analysis
were patients with stage | and Il NSCLC treated with surgery
(n = 2,363). Patients were excluded from the analyses if
they received no treatment (n = 782) or were treated with
radiation alone (n = 646). There were three separate co-
horts: (1) consented patients enrolled on the intervention
arm from April 2013 to December 2016; (2) a retrospective
(historical) control group composed of patients diagnosed
and treated before the intervention period from January 1,
2007, to December 31, 2012; and (3) a concurrent control
arm that included patients not enrolled in the trial but were
diagnosed in 2014 and 2015 and received surgery at two
participating study sites that had informatics teams that
could provide automated data for nonstudy participants.*®
The research associates who enrolled and consented pa-
tients during the intervention could not provide concurrent
coverage for all potential enrollment sites and thus covered
sites on a rolling basis. Concurrent controls were those that
the research associates did not enroll or approach for the
study. Figure 1 shows a schematic representation of par-
ticipants included in this secondary analysis. The study was
approved by the governing institutional review board of
each site. All patients in the intervention arm provided
informed consent.

Study Outcome Variables and Comparison Groups

The primary outcome variable was completion of surgery
within 8 weeks of diagnosis. The time from diagnosis (ra-
diographic or histologic) to surgery was dichotomized
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Study population (N = 3,791)
Retrospective (n =2,841)
Intervention (n = 353)
Concurrent (n =597)
Excluded (n=1,428)
Received radiation only (n = 646)
Retrospective (n =377)
Intervention (n=73)
— Concurrent (n =196)
Received no treatment (n =782)
Retrospective (n = 666)
Intervention (n=17)
Concurrent (n =99)
I I
Retrospective (n = 1,798) Intervention (n =263) Concurrent (n=302)
Black (n=271) Black (n = 85) Black (n=237)
White (n=1,527) White (n=178) White (n = 265)
FIG 1. Flow diagram.
into < 56 days or = 56 days. A secondary outcome, median  Covariates

time from diagnosis to surgery measured in days, was also
assessed. Baseline characteristics and outcomes in the
intervention group were compared with the two control
groups. The retrospective cohort served as the baseline
comparison of the primary and secondary study outcomes.
Comparison with the concurrent control group was to
evaluate for secular trends. Estimates of racial differences in
the study outcomes between the intervention and retro-
spective groups and between intervention and concurrent
groups were also assessed. For between-group and within-
group comparisons, data from each study group were in-
cluded in the model where race-study arm combinations
were used to estimate outcome differences.

TABLE 1. Baseline Characteristics Across Study Groups

Patient demographics including age, sex, race, mean
household income by zip code, and clinical stage at
diagnosis were extracted from EHRs. Charlson comor-
bidity scores were derived from the cancer registry for
retrospective and concurrent controls but were indi-
vidually assessed for intervention participants using
EHRs.

Statistical Analyses

Patient-level demographic characteristics were summa-
rized with descriptive statistics. Median time to surgery was
compared by race and across the three study groups using
Mann-Whitney tests. Pearson’s chi-squared tests were
used to compare crude proportions of patients who

Characteristic Intervention Concurrent Control Retrospective Control
Age, years, mean (SD) 65.2 (10.2) 67.1 (9.3) 66.9 (9.7)
Race, No. (%)
Black 85 (32.3) 37 (12.3) 271 (15.1)
White 178 (67.7) 265 (87.7) 1,527 (84.9)
Sex, No. (%)
Female 133 (50.6) 164 (54.3) 931 (51.8)
Male 130 (49.4) 138 (45.7) 865 (48.2)

Mean household income by zip code, USD ($ = SD)

$51,442 (9,490)

$51,093 (16,178)

$48,410 (14,289)

Stage at diagnosis, No. (%)

| 223 (86.8) 242 (80.1) 1,425 (79.2)
Il 37 (13.2) 60 (19.9) 373 (20.8)
Mean Charlson score (= SD) 1.29 (1.71) 3.75 (3.45) 4.71 (3.23)
Abbreviations: SD, standard deviation; USD, US dollars.
Journal of Clinical Oncology 1757
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TABLE 2. Chi-Square and Log-Binomial Model to Assess Timely Lung Cancer Surgery by Race According to the Study Group

Study Group Al Black White P? RR (95% CI) P®
Retrospective
Median time to surgery, days (IQR) 34 (10-59) 43 (21-70) 32 (10-55) < .01 — —
Surgery in < 56 days 72.6% 58.7% 75.0% < .01 0.76 (0.69 to 0.85) < .01
Concurrent
Median time to surgery, days (IQR) 33 (10-59) 35 (10-65) 33 (10-57) 83 — —
Surgery in < 56 days 72.2% 64.9% 73.2% .29 0.91 (0.73t0 1.13) 40
Intervention
Median time to surgery, days (IQR) 23 (10-41) 28 (10-43) 21 (10-38) 33 — —
Surgery in < 56 days 85.9% 87.1% 85.4% 13 1.02 (0.80 to 1.15) .79

NOTE. Adjusted for age, sex, race, Charlson score, median household income, site of care, and clinical stage at diagnosis. Values in bold are statistically
significant.

Abbreviations: IQR, interquartile range; RR, risk ratio.

2P value for comparisons of median days to surgery between Black and White patients was calculated using the Mann-Whitney test, and P value for
comparisons between the proportion of Black patients and White patients in each study arm receiving surgery within 56 days was calculated using the chi-
square test.

P value for comparing the adjusted risk of surgery within 56 days between Black patients and White patients (referent group) in each study arm was
calculated using log-binomial regression.

RESULTS

A total of 2,363 patients underwent surgery. Across all
study arms, 393 (19.9%) were Black, with higher repre-
sentation of Black patients within the intervention group
(n = 85, 33.5%) relative to both retrospective (n = 271,
15.1%) and concurrent (n = 37, 12.3%) control groups.
Baseline demographics by study arm are presented in
Table 1. Age and sex were similar across all groups,
whereas the intervention group had a lower Charlson score
and a higher proportion of patients with stage | NSCLC.

received surgery within 6 and 8 weeks, respectively.
Separate univariate and multivariable log-binomial re-
gression models within each study group assessed the
association between race-study arm combinations with the
likelihood of surgery within 56 days of diagnosis, adjusting
for age, sex, Charlson score, mean household income, site
of care, and clinical stage. Sensitivity analysis was per-
formed to assess surgery within 42 days using a narrower
treatment window on the basis of RAND corporation rec-
ommendations for timely surgery.*! A single multivariable
log-binomial regression analysis comparing the intervention

arm with the retrospective and concurrent controls was
adjusted for age, race, sex, Charlson score, mean house-
hold income, site of care, clinical stage of diagnosis, and
race by study group interaction. All statistical analyses were
performed in SAS (version 9.4).

The median time to surgery, as summarized in Table 2, was
34 days in the retrospective group, 33 days in the con-
current group, and 23 days in the intervention group. When
evaluated by race, the median time to surgery in the ret-
rospective group was 43 days for Black patients compared

TABLE 3. Univariate and Multivariate Log-Binomial Regression Model of Race-Study Group Combination Predicting the Likelihood of Surgery Within 56 Days

Race-Study Group® Unadjusted RR (95% CI) Adjusted RR" (95% CI) Pc

All intervention v all retrospective 1.18 (1.12 to 1.25) 1.14 (1.07 to 1.22) <.01
All intervention v all concurrent 1.20 (1.10 to 1.30) 1.16 (1.06 to 1.28) <.01
Black intervention v Black retrospective 1.48 (1.30 to 1.69) 1.43 (1.26 to 1.64) <.01
Black intervention v Black concurrent 1.34 (1.04 to 1.72) 1.30 (1.01 to 1.64) .04
White intervention v White retrospective 1.14 (1.06 to 1.22) 1.10 (1.02 to 1.18) .01
White intervention v White concurrent 1.17 (1.06 to 1.28) 1.13 (1.02 to 1.25) .02
Black intervention v White retrospective 1.16 (1.06 to 1.27) 1.11 (1.01 to 1.22) .02

NOTE. Values in bold are statistically significant.

Abbreviation: RR, risk ratio.

@Analysis comparing all intervention with all retrospective and all concurrent study groups, respectively, additionally adjusted for race without the race-study
group interaction term.

bAdjusted for age, sex, Charlson score, site of care, median household income, and clinical stage at diagnosis.

°P values are for adjusted analyses only.
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TABLE 4. Univariate and Multivariable Log-Binomial Regression Model of Race-Study Group Combination Predicting the Likelihood of Surgery Within

42 Days

Race-yStudy Group® % Surgery < 42 Days Unadjusted RR (95% CI) Adjusted RR" (95% CI) P

All intervention v all retrospective 76.4 v59.5 1.31 (1.21 to 1.41) 1.23 (1.13 t0 1.34) .01
All intervention v all concurrent 76.4 v 60.6 1.29 (1.16 to 1.45) 1.20 (1.06 to 1.37) .01
Black intervention v Black retrospective 729 v49.1 1.49 (1.24 t0 1.77) 1.43 (1.19t0 1.72) .01
Black intervention v Black concurrent 729 v59.5 1.23 (0.91 to 1.65) 1.16 (0.85 to 1.56) 34
White intervention v White retrospective 78.1v6l4 1.27 (1.17 to 1.39) 1.19 (1.08 to 1.31) .01
White intervention v White concurrent 78.1 v60.8 1.29 (1.14 to 1.46) 1.18 (1.04 to 1.37) .01
Black intervention v White retrospective 729 veld 1.19 (1.04 to 1.36) 1.11 (0.97 to 1.28) 13

NOTE. Values in bold are statistically significant.

Abbreviation: RR, risk ratio.

@Analysis comparing all intervention with all retrospective and all concurrent study groups, respectively, additionally adjusted for race without the race-study
group interaction term.

PAdjusted for age, sex, Charlson score, site of care, median household income, clinical stage at diagnosis, and race-study group interaction terms.

with 32 days for White patients. During the intervention, the
median time to surgery decreased to 28 days for Black
patients and 21 days for White patients. For the concurrent
arm, the median time to surgery was 35 days for Black
patients and 33 days for White patients.

In assessments of timely surgery, 85.9% of all patients in
the intervention group received surgery within 8 weeks
of diagnosis compared with 72.6% of patients in the
retrospective arm and 72.2% in the concurrent arm. In
stratified analyses by race and study group, 87.1% of
Black patients in the intervention group received surgery
within 56 days compared with 58.7% of Black patients
in the retrospective group and 64.9% in the concurrent
control group. Among White patients, 85.4% received
surgery within 56 days in the intervention arm compared
with 75.0% in the retrospective arm and 73.2% in the
concurrent control arm. Multivariable analyses showed
a racial gap in timely surgery in the retrospective (risk
ratio [RR] 0.76; 95% ClI, 0.69 to 0.85) and concurrent
(RR 0.91; 95% ClI, 0.73 to 1.13) control groups with
Black patients less likely to receive timely surgery than
White patients. However, in the intervention group,
Black patients were equally likely to have timely surgery
(RR 1.03; 95% CI, 0.93 to 1.14) as White patients
(Table 2).

Multivariable analyses comparing all patients in the inter-
vention group with those in the retrospective and con-
current control groups demonstrated a 14% and 16%
higher likelihood of timely surgery, respectively (P < .01 for
both). Black patients in the intervention group had a higher
likelihood of receiving surgery within 8 weeks than Black
patients in the retrospective (RR 1.43; 95% ClI, 1.26 to
1.64) and concurrent control groups (RR 1.30; 95% ClI,
1.01 to 1.64) and White patients in the retrospective group
(RR 1.11; 95% ClI, 1.01 to 1.22). White patients in the
intervention group were also more likely to have surgery
within 8 weeks than White patients in the retrospective

Journal of Clinical Oncology

group (RR 1.10; 95% CI, 1.02 to 1.18) and concurrent
group (RR 1.13; 95% Cl, 1.02 to 1.25; Table 3).

As a sensitivity analysis, surgery within 6 weeks of diagnosis
was assessed. The proportion of patients who received
surgery within 6 weeks of diagnosis was 59.5% in the
retrospective arm, 60.6% in the concurrent control, and
76.4% in the intervention arm. Patients in the intervention
group had a > 20% higher likelihood of surgery within
6 weeks than those in each of the control groups (P < .01
for both). Black patients in the intervention group had a
higher likelihood of surgery within 6 weeks of diagnosis
compared with Black patients in the retrospective arm (RR
1.43; 95% Cl, 1.19 to 1.72) and concurrent control group
(RR 1.16; 95% ClI, 0.85- to 1.56). White patients in the
intervention group also had a higher likelihood of com-
pleting surgery within 6 weeks compared with White pa-
tients in the retrospective group (RR 1.19; 95% Cl, 1.08 to
1.25) and concurrent group (RR 1.18; 95% CI, 1.04 to
1.37; Table 4).

DISCUSSION

Our study demonstrated two key findings: The ACCURE
intervention was associated with improved timely lung
cancer surgery for Black and White patients and a re-
duction in the racial gap in timely care. Patients who were
part of a system-based, multifaceted intervention on av-
erage received surgery nearly 2 weeks sooner than those in
the retrospective control group. When considering the
recommended 8-week timeframe to achieve better survival
outcomes, more than 85% of patients from both racial
groups received surgery on time although that threshold
was not achieved in either racial group across retrospective
and concurrent controls.

Beyond the racial disparity lens, there has been increased
scrutiny on the time from diagnosis to treatment in lung
cancer in recent years. With the advent of increasingly
complex workup and staging procedures including
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molecular testing and PET imaging, the median time to
treatment in early-stage lung cancer has increased from
26 days in 2004 to 34 days in 2013. Thus, the secular trend
has been moving in the wrong direction for all patients. This
is especially troubling since each week of treatment delay
results in a 3.2% drop in survival for stage | NSCLC.*3 Our
findings suggest that the ACCURE intervention may be a
powerful tool to not only reduce racial disparities in timely
care but also may likely improve cancer survival for all.

To our knowledge, a significant improvement in timely lung
cancer surgery for both Black and White patients with early-
stage NSCLC and the reduced racial gap have not been
previously demonstrated. Other studies have demonstrated
improvements in timely lung cancer treatment more
broadly, but all stages of lung cancer and multiple treat-
ment modalities were included, thus limiting comparison
with our findings.3*2 Moreover, these studies did not as-
sess timeliness of care specifically for Black patients.
However, the treatment delays observed in our retro-
spective and concurrent controls, with a median of 34 and
33 days to surgery, respectively, are very consistent with
findings from the literature.333°

Another distinct feature of this analysis compared with
others is the multilevel study design. Multilevel interven-
tions can address the interplay of provider-, interpersonal-,
and system-level factors that contribute to racial inequities
in health outcomes.®**” The multifaceted ACCURE
system-based intervention combined patient navigation
with a warning system that recognized the timing of care
milestones in real time (interpersonal- and system-level
factors) and enhanced transparency of race-specific
reporting of surgery completion rates to clinical teams
(provider-level).'® Quarterly reporting of race-specific
feedback to the clinical team likely contributed to timely
care for Black patients by increasing transparency and
accountability for racial differences in treatment completion
rates. Race-specific data transparency in ACCURE in-
creases the likelihood of reversing the unintentional con-
sequence of colorblind practices in medical settings.®® This
audit and feedback mechanism likely led to more timely
discussions about surgery with Black patients, resulting in
less delay. Audit and feedback have been previously shown
to improve quality of care when feedback is provided
regularly and is delivered by a trusted colleague, such as
the physician champion employed in ACCURE.*

Patient navigation was also likely an important driver of
timely surgery. Patient navigation is a well-known inter-
vention with demonstrated evidence for improving patient
adherence to care across the cancer continuum for mul-
tiple cancer types.**** However, few studies have specif-
ically evaluated the benefit of patient navigation on
improving timely lung cancer treatment.3* Nurse navi-
gators in ACCURE received an alert when time-sensitive
care milestones were missed and were specially trained to
address patient barriers to care, such as distrust and

1760 © 2022 by American Society of Clinical Oncology

misconceptions about lung cancer surgery.*® The auto-
mated warning system derived from the EHRs likely im-
proved timely care for all patients by providing an efficient
mechanism for the nurse navigators to address time-
sensitive barriers to care. A study on an EHR trigger—
based intervention targeting primary care providers dem-
onstrated reduced delays in time to diagnostic evaluation of
cancer.*? The nurse navigators’ specialized communica-
tion training, which included an intensive study of historical
and contemporary barriers that Black Americans face from
institutional racism, in addition to enhanced communica-
tion methods such as teach-back,** might have also im-
proved timeliness of surgery specifically for Black patients.
Patient navigation services have been shown to foster trust,
which is particularly critical for Black patients given their
experiences of mistreatment and disrespect by health
providers.**

Although this study demonstrated improvement in overall
timeliness of lung cancer surgery and a reduction in the
racial gap in timely care, there were some limitations. First,
this was a secondary analysis, and several demographic
and clinical characteristics were not well balanced across
the three groups such as Black race, mean Charlson score,
and clinical lung cancer stage as the analyses were limited
to patients receiving surgery. The percentage of Black
patients in the intervention group was three times as high as
the control groups because of intentional oversampling
since the primary aim of the ACCURE was powered to
address Black-White treatment disparities.'® Mean Charl-
son score was also notably different across the three study
groups with lower mean scores in the intervention arm.
Different data sources were used to tabulate the score, with
more stringent comorbidity assessment in the intervention
arm, compared with unfiltered comorbidity data extracted
from the cancer registry in the retrospective and concurrent
control groups.'® To address these differences, we adjusted
for mean Charlson score and clinical stage in multivariable
analyses. Another potential limitation is the lack of ad-
justment for insurance status. Most study participants
(96%) were insured, largely by Medicare; data on sec-
ondary insurance such as Medicaid or Medicare supple-
ment were not available. However, given near universal
health coverage for our study population, secondary in-
surance type would likely have a small effect on the
timeliness of surgery.*® We also did not assess the distance
from patient home or census tract to the site of care, a
potentially important indicator for timely care,*®*” as geo-
coded data were not collected in the primary study. There
were also limitations related to the sample size and study
design. The Black-White comparisons for median time to
surgery and receipt of surgery within 8 weeks in the con-
current control group were likely underpowered to detect a
statistically significant difference because of the small
sample size of Black patients (n = 37) in that study arm.
However, the a priori purpose of the concurrent control arm
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was to ensure that improvements in timely care or reduction
in the racial disparities, if any, between the intervention and
retrospective group were not due to secular trends. Point
estimates in all multivariable analyses suggest a higher
likelihood of timely surgery for all study participants as-
sociated with ACCURE.

The cost of developing the ACCURE system relative to the
achievement of cancer treatment equity at five participating
institutions was low. Costs included time for one full-time
analyst to build the real-time warning system (9 months for
initial build), 10% of local analysts time at each of the five
sites to map and automate uploads of EHR data to an
umbrella system and system maintenance, and racial
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