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QUESTION ASKED: Does the amount of time between
radiographic suspicion of cancer and formal diag-
nosis (time to confirmation) affect overall survival
(OS) in patients with non–small-cell lung cancer
(NSCLC)?

SUMMARY ANSWER: Contrary to our original hypoth-
esis, time to confirmation was inversely associated
with survival outcomes. This is likely reflective of
underlying tumor behavior and suggests that retro-
spective registry-claims databases are not the optimal
data source to study this question.

WHAT WE DID: We conducted a retrospective registry-
claims study using data from the SEER-Medicare data
sets to identify patients diagnosed with any stage
NSCLC between 2011 and 2015 who received stage-
appropriate therapy and had a computed tomography
scan within 1 year of diagnosis. Patient and tumor
characteristics, including age, sex, histology, and
comorbidity index, were captured. The primary out-
come of this study was OS.

WHAT WE FOUND: Time to confirmation was inversely
associated with OS in a multivariate analysis, driven by
stage IV patients. In a separate landmark analysis
excluding patients deceased within 6 months of diag-
nosis, this association was lost, suggesting that un-
derlying tumor behavior is implicated in our findings.

BIAS, CONFOUNDING FACTORS, REAL LIFE IMPLICATIONS:
Our goal in pursuing this study was to evaluate
whether time to confirmation could serve as a mean-
ingful quality metric in NSCLC. As this study stands, it
does not support our original hypothesis that shorter time
to confirmation is associated with improved survival.
However, this does not imply the inverse that a longer
time to confirmation should be used as a quality out-
come. Our results were likely biased by underlying tumor
behavior that we are unable to account for because of
the inherent limitations of registry data-claims data sets.
In the future, clinically enriched data sets such as
electronic health records may provide a more accurate
answer to this question.
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abstract

PURPOSE Time from diagnosis to treatment has been associated with worse survival outcomes in non–small-cell
lung cancer (NSCLC). However, little is known about the impact of delay in time to diagnosis. We aimed to
evaluate the impact of time from radiographic suspicion to histologic diagnosis on survival outcomes using the
US SEER-Medicare population database.

METHODS We identified patients from the SEER-Medicare data set diagnosed with any stage NSCLC between
January 1, 2011, and December 31, 2015, who received stage-appropriate treatment and had a computed
tomography scan within 1 year of diagnosis. Time to confirmation was determined as the interval between most
recent computed tomography imaging and date of histologic diagnosis. Our primary outcome was overall
survival (OS).

RESULTS In total, 10,824 eligible patients were identified. Themedian time to confirmation was 20 (range 0-363)
days. Using multivariate Cox regression models, longer time to confirmation was associated with improved OS in
all comers driven by stage IV patients after adjustment for age, sex, diagnosis year, histology, and comorbidity
index. In a separate landmark analysis excluding patients deceased within 6 months of diagnosis, the asso-
ciation between time to diagnosis and survival was no longer evident.

CONCLUSION Time to confirmation of NSCLC was inversely associated with OS in this US SEER population study.
This association was lost when patients deceased within 6 months of diagnosis were excluded, suggesting that
retrospective registry-claims databases may not be the optimal data source to study time to diagnosis as a quality
metric because of the unaccounted confounding effects of tumor behavior. Prospective evaluations of clinically
enriched data sources may better serve this purpose.

JCO Oncol Pract 18:e877-e885. © 2022 by American Society of Clinical Oncology

INTRODUCTION

As the United States places increasing emphasis on
quality improvement in health care, there has been a
growing interest in defining high-quality and timely
cancer care.1,2 Despite lung cancer remaining the
leading cause of cancer-related mortality in the United
States, quality metrics in non–small-cell lung cancer
(NSCLC) have lagged behind other common cancer
types, including breast and colon cancers.1,3 One
challenge in improving quality care in NSCLC is de-
fining timeliness of care. Work has been done dem-
onstrating significant variability in time from first
suspicion to treatment initiation.2,4 Previous studies
demonstrated associations between prolonged time
from diagnosis to treatment initiation and inferior
patient outcomes in early- and advanced-stage

NSCLC.5-9 Delays from histologic diagnoses to treat-
ment have been increasing for all major cancer types,7

and although some degree of variation exists across
institution types in time to treatment, previous research
has clearly identified sociodemographic predictors of
such delays.4,7,10,11

Although previous studies have evaluated the impact of
delay from diagnosis to treatment initiation in NSCLC,
little is known about the time interval from a suspected
diagnosis of lung cancer to histologic confirmation and
how variations in that interval affect survival outcomes
among patients who receive appropriate oncologic
therapy. To improve care delivery, providers need fur-
ther insights into the magnitude of variation in this time
interval and the extent to which delays in diagnostic
workup independently affect survival. We hypothesize
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that prolonged intervals from a suspected diagnosis of
NSCLC to histologic confirmation (time to diagnosis) is as-
sociated with inferior overall survival (OS) across all disease
stages regardless of timely treatment initiation.

Using the population-based SEER registry linked to
Medicare claims, we conducted a retrospective cohort
study to pursue the following goals: (1) to characterize the
time intervals from radiographic suspicion to histologic
confirmation of NSCLC and (2) to test the associations of
time intervals from radiographic suspicion to histologic
confirmation with OS, after accounting for patient con-
founding characteristics and receipt of oncologic
treatments.

METHODS

Data Source and Study Cohort

The study leverages the National Cancer Institute SEER-
Medicare database, which links SEER records of incidental
cancer cases to Medicare health care claims.12-14 The
SEER records provide patient-level information on socio-
demographic characteristics, tumor (eg, histologic type and
stage), and OS.15 Medicare claims provide longitudinal
information on resource utilization, including diagnostic
tests and procedures, surgery, radiation, chemotherapy,
outpatient and emergency department visits, hospitaliza-
tions, skilled nurse facility, home health, hospice, and
durable medical equipment.14,16,17

Eligible patients were age 67 years or older and had his-
tologically confirmed NSCLC of any subtype (adenocarci-
noma, squamous cell carcinoma, large cell carcinoma, or
non—small-cell carcinoma not otherwise specified) diag-
nosed at any stage between January 1, 2011, and De-
cember 31, 2015. All patients had at least one computed
tomography of the chest within 1 year before histologic
diagnosis and were required to start stage-appropriate
treatment within 6 months of diagnosis.

Since SEER defines the date of diagnosis on the basis of
either clinical or histologic criteria, we applied the following
algorithm to define date of histologic diagnosis: (1) we used
International Classification of Diseases code (ICD)-9, ICD-
10, and Healthcare Common Procedure Coding System
codes to identify the procedures that commonly charac-
terize diagnostic biopsies in NSCLC and extracted their
respective dates; (2) we identified the closest biopsy pro-
cedure in time relative to the SEER diagnostic date; (3) if the
date of the biopsy matched the date of SEER diagnosis, this
date constituted the histologic confirmation date; (4) if the
date of the biopsy differed from the SEER date of diagnosis
(either before or after), the date in the biopsy claim served
as proxy of the histologic confirmation date. For patients
who underwent surgical resection upfront without previous
biopsy, the date of surgery constituted the date of histologic
confirmation. We excluded patients without continuous
enrollment in Medicare parts A and B for 2 years before
diagnosis and 6 months after diagnosis, those with prior or
concurrent cancers (except nonmelanoma cutaneous
cancers), those enrolled in Medicare as a result of end-
stage renal disease or disability, and those who died within

TABLE 1. Patient Characteristics (N 5 10,824)
Characteristic No. (%)

Sex, No. (%)

Male 5,174 (47.8)

Female 5,650 (52.2)

Age at diagnosis, years (%)

67 to . 70 2,121 (19.6)

70 to , 75 3,618 (33.4)

75 to , 80 2,829 (26.1)

$ 80 2,256 (20.8)

Race, No. (%)

White 9,363 (86.5)

Black 676 (6.2)

Others 762 (7.0)

Unknown 23 (0.2)

Residencea, No. (%)

Big metro 4,758 (44.0)

Metro 1,755 (16.2)

Urban 802 (7.4)

Less urban 293 (2.7)

Rural 195 (1.8)

Unknown 3,021 (27.9)

Diagnosis year, No. (%)

2011 2,043 (18.9)

2012 1,941 (17.9)

2013 2,031 (18.8)

2014 2,158 (19.9)

2015 2,651 (24.5)

Stage, No. (%)

I 4,645 (42.9)

II 1,278 (11.8)

III 1,046 (9.7)

IV 3,855 (35.6)

Histology, No. (%)

ADC 6,386 (59.0)

SCC 3,104 (28.7)

NSCLC, not otherwise specified 1,334 (12.4)

Surgery within 6 months of index date, No. (%) 5,891 (54.4)

Radiation within 6 months of index date, No. (%) 3,681 (34.0)

Systemic therapy within 6 months of index date, No. (%) 5,631 (52.0)

Abbreviations: ADC, adenocarcinoma; NSCLC, non–small-cell lung cancer; SCC,
squamous cell carcinoma.

aOn the basis of 2014 Rural-Urban Continuum Codes.
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2 months of diagnosis. This study was approved by the
Institutional Review Board at the Fred Hutchinson Cancer
Research Center.

Stage-Appropriate Treatment

We defined stage-appropriate treatment within 180 days
from the date of histologic confirmation of diagnosis as
follows: Stage I patients underwent surgical resection (lo-
bectomy, pneumonectomy, or segmentectomy) or stereo-
tactic body radiotherapy. Stage II patients underwent
surgical resection as defined above with or without adjuvant
chemotherapy involving a platinum agent (carboplatin or
cisplatin). Stage III treatment included surgical resection
followed by platinum-based adjuvant chemotherapy,
concurrent chemoradiation therapy also involving a plati-
num agent, or neoadjuvant platinum–based chemotherapy
followed by surgical resection. Stage IV patients underwent
systemic therapy characterized by the receipt of any form of
oral (for those with Medicare Part D) or IV-based chemo-
therapy that received approval from the US Food and Drug
Administration before or during the study observation pe-
riod for use in first-line treatment of NSCLC and/or pro-
grammed cell death 1 or programmed cell death ligand-1
immune checkpoint inhibitors (immunotherapy). Neo-
adjuvant therapy was defined as chemotherapy regimens
followed by surgery where the surgery date must fall within
3 months of the last chemotherapy billing claim. Adjuvant
chemotherapy was defined as chemotherapy starting
within 12 weeks of the time of surgery. Concurrent che-
moradiotherapy required that at least one chemotherapy
claim fell within the time of radiation therapy and/or started
2 weeks before radiation therapy start dates. We included
all codes for external beam radiotherapy to ascertain the

use of radiation therapy. For stage II and III patients who
received sequential treatment modalities (eg, surgery fol-
lowed by adjuvant chemotherapy), we considered the date
of the first treatment modality in determining the date of
treatment initiation.

Exposure and Outcome Measures

The exposure consisted of the time to diagnosis, defined as
the interval in weeks between the last computed tomog-
raphy of the chest and the date of histologic confirmation of
diagnosis. We categorized patients into quartiles of time to
confirmation (Q1 , Q2 , Q3 , Q4). To account for var-
iations in the time from histologic confirmation of NSCLC to
treatment initiation, we categorized patients as starting
treatment # 6 weeks or . 6 weeks from histologic con-
firmation. Our primary outcome was OS, defined as the time
interval between the date of histologic confirmation of
NSCLC to death of any cause. We censored patients who
were alive at the last date of the observation period (De-
cember 31, 2017).

Statistical Analysis

We conducted descriptive analysis reporting medians with
an interquartile range for continuous variables, and pro-
portions and percentages for categorical variables.

We applied the Kaplan-Meier product limit method to es-
timate overall and used the log-rank test for unadjusted
comparisons. We used a multivariate Cox proportional
hazards regression model to estimate the effect of in-
creasing quartiles of time intervals from suspicion to his-
tologic confirmation of NSCLC on the risk of death from any
cause for each stage of NSCLC, after adjustment for
baseline confounding patient characteristics.
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FIG 1. 5-Year OS by time to diagnosis quartile in stage IV patients.
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TABLE 2. Cox Multivariate Analysis for OS

Variable

All Stages (N 5 10,824) Stage I (n 5 4,773) Stage II (n 5 1,310) Stage III (n 5 1,094) Stage IV (n 5 3,996)

HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P

Age, years

67 to , 70 1 1 1 1 1

70 to , 75 1.07 (1.00 to 1.15) .062 1.03 (0.88 to 1.21) .718 1.14 (0.90 to 1.43) .28 0.98 (0.80 to 1.21) .863 1.09 (1.00 to 1.20) .61

75 to , 80 1.21 (1.13 to 1.30) < .001 1.54 (1.31 to 1.81) < .001 1.45 (1.15 to 1.84) .002 1.23 (0.99 to 1.52) .058 1.07 (0.97 to 1.18) .175

$ 80 1.50 (1.39 to 1.62) < .001 2.19 (1.86 to 2.57) < .001 1.58 (1.23 to 2.02) < .001 1.50 (1.17 to 1.92) .001 1.27 (1.14 to 1.40) < .001

Sex

Male 1 1 1 1 1

Female 0.77 (0.73 to 0.81) < .001 0.69 (0.62 to 0.76) < .001 0.78 (0.67 to 0.92) .002 0.80 (0.69 to 0.93) .004 0.81 (0.76 to 0.87) < .001

Residence

Metro 1 1 1 1 1

Urban 1.14 (1.04 to 1.24) .004 1.10 (0.93 to 1.30) .257 1.19 (0.90 to 1.57) .231 1.24 (0.95 to 1.62) .114 1.12 (0.99 to 1.27) .081

Rural 1.06 (0.87 to 1.29) .589 1.06 (0.74 to 1.52) .74 0.92 (0.53 to 1.57) .75 1.52 (0.83 to 2.80) .177 0.96 (0.71 to 1.30) .80

Year dx

2011 1 1 1 1 1

2012 1.18 (1.10 to 1.28) < .001 1.08 (0.93 to 1.27) .314 1.13 (0.92 to 1.40) .252 1.28 (1.03 to 1.60) .025 1.23 (1.11 to 1.36) < .001

2013 1.49 (1.38 to 1.61) < .001 1.19 (1.02 to 1.40) .032 1.11 (0.88 to 1.41) .381 1.52 (1.20 to 1.93) < .001 1.74 (1.56 to 1.94) < .001

2014 1.55 (1.43 to 1.68) < .001 1.18 (1.01 to 1.39) .041 1.28 (0.98 to 1.65) .066 1.39 (1.08 to 1.79) .011 1.85 (1.65 to 2.07) < .001

2015 1.62 (1.49 to 1.75) < .001 1.26 (1.06 to 1.50) .007 1.32 (1.01 to 1.71) .04 1.56 (1.20 to 2.04) .001 1.85 (1.65 to 2.08) < .001

Histology

ADC 1 1 1 1 1

SCC 1.20 (1.13 to 1.27) < .001 1.43 (1.28 to 1.60) < .001 1.33 (1.13 to 1.57) < .001 1.03 (0.88 to 1.22) .696 1.09 (1.01 to 1.18) .028

NOS 1.32 (1.21 to 1.45) < .001 1.56 (1.26 to 1.93) < .001 1.36 (0.92 to 2.03) .125 1.31 (0.95 to 1.81) .098 1.29 (1.15 to 1.44) < .001

Comorbiditya

0 1 1 1 1 1

. 0 1.41 (1.32 to 1.51) < .001 1.92 (1.70 to 2.17) < .001 1.72 (1.38 to 2.15) < .001 1.27 (1.00 to 1.62) .054 1.14 (1.04 to 1.26) .008

(continued on following page)
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TABLE 2. Cox Multivariate Analysis for OS (continued)

Variable

All Stages (N 5 10,824) Stage I (n 5 4,773) Stage II (n 5 1,310) Stage III (n 5 1,094) Stage IV (n 5 3,996)

HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P

Stage

I 1

II 1.69 (1.54 to 1.85) < .001

III 2.58 (2.36 to 2.83) < .001

IV 6.57 (6.17 to 7.01) < .001

Time to diagnosis

Quartile 1 1 1 1 1 1

Quartile 2 0.89 (0.83 to 0.95) < .001 0.91 (0.79 to 1.04) .171 1.15 (0.93 to 1.43) .192 0.84 (0.68 to 1.03) .091 0.86 (0.78 to 0.94) .001

Quartile 3 0.85 (0.79 to 0.91) < .001 0.88 (0.77 to 1.01) .066 0.99 (0.80 to 1.24) .959 0.87 (0.71 to 1.07) .189 0.81 (0.74 to 0.89) < .001

Quartile 4 0.78 (0.73 to 0.84) < .001 0.92 (0.80 to 1.06) .24 1.03 (0.83 to 1.27) .818 0.76 (0.62 to 0.94) .012 0.71 (0.65 to 0.78) < .001

Abbreviations: ADC, adenocarcinoma; dx, diagnosis; HR, hazard ratio; NCI, National Cancer Institute; NOS, NSCLC not otherwise specified; NSCLC, non–small-cell lung cancer; OS, overall survival; SCC,
squamous cell carcinoma. Values in bold signify statistical significance.

aComorbidity on the basis of NCI comorbidity index.
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Sensitivity Analysis

To account for the use of oral therapies in advanced stage, we
estimated the effects of increasing quartiles of diagnostic
intervals on survival in a subset of patients who had Medicare
part D coverage and stage IV NSCLC. To untangle associa-
tions of prolonged intervals from suspicion to diagnostic
confirmation from prolonged time intervals from diagnosis to
treatment initiation, we repeated all stage-specific analyses in

a subset of patients who initiated oncologic therapy# 6weeks
from the date of histologic confirmation of NSCLC.

RESULTS

Patient Characteristics

A total of 10,824 eligible patients were identified in the US
SEER database and included in this study. Patient baseline
characteristics are shown in Table 1. Patients were evenly
distributed across age range and year of diagnosis, with
females comprising 52.2% of the cohort. The majority of
patients were White (86.5%) and from urban areas
(60.2%). Stage I and IV patients made up the bulk of the
cohort (with 42.9% and 35.6%, respectively). With a
median follow-up of 808 days, there were 6,356 total
deaths (58.7%). Median survival by stage was as follows:
706 days for stage I, 616 days for stage II, 460 days for
stage III, and 262 days for stage IV.

Time to Diagnosis and Survival Outcomes

The median time to diagnosis for this cohort was 20 (range
0-363, standard deviation 52, interquartile range 5-48)
days. Time to diagnosis varied across stage groups, with a
longer median time seen in stage I patients (30 days)
compared with stage II-IV patients (28, 19, and 7 days,
respectively). In an unadjusted analysis, shorter time to
diagnosis was significantly associated with worse survival
outcomes for all stages combined (P , .0001). When
stratified by stage, this trend held within stage IV patients
but not earlier stage patients (Kaplan-Meier survival curve
for stage IV patients shown in Figure 1).

Multivariate survival analysis for all stages combined and by
stage is shown in Table 2. In the entire cohort and within
each stage, age, sex, diagnosis year, histology, and
comorbidity index were statistically associated with OS.
Longer time to confirmation was independently associated
with improved survival outcomes for all patients combined,
driven by the subset of patients with stage IV disease. In a
secondary landmark analysis excluding patients deceased
within 6 months after diagnosis, a shorter time to confir-
mation was no longer associated with worse survival out-
comes in all comers or stage IV patients (P5 .65 and .065,
respectively, Table 3).

Sensitivity Analysis

In two separate sensitivity analyses, we analyzed the impact
of delay in time to diagnosis on OS in stage IV patients with
Medicare part D alone and in patients treated within
6 weeks of diagnosis. In both cases, the trend toward better
survival outcomes in those with a longer time to diagnosis
held although the association was not as large as in the
original analysis (data not shown).

DISCUSSION

Leveraging the US SEER-Medicare data set, this study
demonstrates that the median time from first radiographic

TABLE 3. Landmark Sensitivity Analysis of OS Excluding Patients Deceased Within
6 Months of Diagnosis

Variable

All Stages (N 5 9,518) Stage IV (n 5 2,749)

HR (95% CI) P HR (95% CI) P

Age, years

67 to , 70 1 1

70 to , 75 1.02 (0.94 to 1.11) .622 1.10 (0.96 to 1.27) .179

75 to , 80 1.19 (1.10 to 1.30) < .001 1.22 (1.05 to 1.41) .008

$ 80 1.45 (1.33 to 1.58) < .001 1.53 (1.31 to 1.78) < .001

Sex

Male 1 1

Female 0.76 (0.71 to 0.80) < .001 0.74 (0.67 to 0.82) < .001

Residence

Metro 1 1

Urban 1.09 (0.99 to 1.20) .088 1.27 (1.07 to 1.50) .005

Rural 1.04 (0.83 to 1.29) .731 1.10 (0.76 to 1.59) .618

Year dx

2011 1 1

2012 1.22 (1.12 to 1.33) < .001 1.22 (1.05 to 1.42) .01

2013 1.29 (1.18 to 1.41) < .001 1.46 (1.24 to 1.71) < .001

2014 1.25 (1.14 to 1.37) < .001 1.40 (1.20 to 1.65) < .001

2015 1.26 (1.15 to 1.39) < .001 1.36 (1.15 to 1.61) < .001

Histology

ADC 1 1

SCC 1.04 (0.97 to 1.10) .268 1.01 (0.90 to 1.13) .891

NOS 1.50 (1.35 to 1.68) < .001 1.73 (1.45 to 2.07) < .001

Comorbidity
indexa

0 1 1

. 0 1.40 (1.29 to 1.51) < .001 1.20 (1.05 to 2.07) .009

Time to
diagnosis

Quartile 1 1 1

Quartile 2 0.98 (0.91 to 1.07) .703 0.94 (0.82 to 1.07) .357

Quartile 3 0.95 (0.88 to 1.02) .178 0.93 (0.81 to 1.06) .251

Quartile 4 0.95 (0.88 to 1.03) .184 0.89 (0.78 to 1.02) .091

NOTE. Values in bold signify statistical significance.
Abbreviations: ADC, adenocarcinoma; dx, diagnosis; HR, hazard ratio; NCI,

National Cancer Institute; NOS, NSCLC not otherwise specified; NSCLC, non–
small-cell lung cancer; OS, overall survival; SCC, squamous cell carcinoma.

aComorbidity on the basis of NCI comorbidity index.
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suspicion of lung cancer to diagnosis in our study pop-
ulation was 20 days. This compares favorably with previous
studies evaluating time to diagnosis and time to treatment
in lung cancer.4,11,18,19 Similarly, this study demonstrated
shorter time to diagnosis in patients with more advanced-
stage disease, a trend previously shown in time to treatment
studies in NSCLC.20 Interestingly, the median time to di-
agnosis for patients with stage IV disease was 7 days, which
was shorter than we anticipated. This finding suggests that
recent efforts to increase efficiency in the diagnostic
workup may be shortening the time to diagnosis of lung
cancer, particularly for stage IV disease.

Contrary to our initial hypothesis, longer time to diagnosis
was in fact associated with improved survival outcomes,
driven by patients with stage IV NSCLC. This association held
when evaluating patients with only part DMedicare, ensuring
that access to oral directed therapy was not affecting our
results. Given previous work demonstrating an association
between time to treatment and survival outcomes in NSCLC,
a second sensitivity analysis was performed including only
those patients with treatment initiation within 6 weeks of
diagnosis with similar results.5-9,21 Although our results do
not support the use of time to diagnosis as a quality metric,
we are not postulating that prolonged diagnostic workup of
NSCLC improves OS. More likely, biases inherent to registry-
claims database studies confounded the analysis of the
association of time to diagnosis with OS. Specifically, SEER-
Medicare does not include variables that accurately reflect
tumor biologic behavior. We postulate that health care
professionals appropriately react to patients presenting with
clinical, radiographic, and laboratory characteristics sug-
gestive of aggressive disease by expediting the diagnostic
workup. Alternatively, longer time to diagnosis may be a
proxy for a more thorough workup, including broad genomic
profiling in stage IV NSCLC. We are unable to verify the latter
explanation as our analysis did not capture details related to
the procedures performed as part of the diagnostic workup.
Further research may require the use of clinically enriched
electronic health record–derived databases to tease out the
elements of diagnostic workup that contribute to time to
treatment initiation and survival.

To address the possible inherent bias of individual tumor
biology, we used a conditional landmark analysis approach.
The landmark method, first described in 1983, attempts to
address immortal time bias, or the bias favoring the group
treated or exposed in survival analyses, when the exposure
or treatment may occur at a time point after study entry.22

By excluding patients deceased within 6 months of diag-
nosis, we aimed to re-evaluate our model in patients with
inherently less aggressive tumor biology. In our conditional
landmark analysis, the association of shorter time to di-
agnosis with inferior survival was no longer significant,
suggesting that immortal time bias partially accounted for
our results.

Finally, it is worth noting that this study includedmore stage
I than stage IV patients, contrary to known epidemiologic
NSCLC stage trends.23 This likely reflects our exclusion of
stage IV patients who did not receive palliative systemic
therapy. It is possible that this exclusion affected the results
of our study by including patients with a more favorable
underlying disease. Similarly, this study is inherently limited
by the years of patient inclusion. Given the rapid pace of
treatment advances since 2015, particularly within the field
of immunotherapy, it is likely that we excluded advanced-
stage patients for not receiving palliative therapy who may
be considered candidates for newer treatments, affecting
the generalizability of our results to a more contemporary
patient population.

In conclusion, this study demonstrates that time to diag-
nosis of NSCLC in appropriately treated patients is inversely
associated with survival outcomes in this US SEER-
Medicare database population. This association was lost
when patients deceased within 6 months of diagnosis were
excluded, suggesting that time to diagnosis reflects un-
derlying tumor behavior, although further prospective work
is needed to evaluate this. Although limited by its retro-
spective nature, this study does not support the use of time
to diagnosis as a quality metric, but may indicate that the
oncology workforce is appropriately expediting the workup
for patients presenting with more aggressive disease
behavior.
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