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Lung cancer is the leading cause of cancer death within the United
States, yet prior studies have shown a lack of adherence to imaging
and treatment guidelines in patients with lung cancer. This study eval-
uated the use of 18F-FDG PET/CT imaging before subsequent radia-
tion therapy (RT) in patients with non–small cell lung cancer (NSCLC),
as recommended by National Comprehensive Cancer Network guide-
lines, and whether the use of this imaging modality impacts cancer-
specific survival. Methods: This was a retrospective study of the
National Cancer Institute’s Surveillance, Epidemiology, and End
Results program of Medicare-linked data in patients with NSCLC.
Hazard ratios and 95% CIs for overall and cancer-specific survival
were estimated for patients diagnosed between 2006 and 2015 who
underwent either 18F-FDG PET/CT–based or CT-based imaging
before subsequent RT. Results: Significant improvement in cancer-
specific survival was found in patients who underwent 18F-FDG PET/
CT imaging before subsequent RT, compared with those who under-
went CT (hazard ratio, 1.43 [95%CI, 1.32–1.55;P, 0.0001]). Although
the National Comprehensive Cancer Network recommends 18F-FDG
PET/CT before subsequent RT, 43.6% of patients were imaged with
CT alone. Conclusion: Many patients with NSCLC are not being
imaged according to national guidelines before subsequent RT, and
this omission is associated with a lower cancer-specific survival.
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Lung cancer remains the leading cause of cancer-related death
within the United States. The most recent data from 2020 found
that lung cancer caused more deaths than breast, prostate, and colo-
rectal cancers combined, accounting for almost 1 in 4 cancer deaths
(1). Despite this statistic, there is reason for optimism: during
2016–2017, there was a 2.2% decrease in overall cancer mortality,
the largest decline recorded in a single year, with persistent
declines in lung cancer mortality (1). Management of non–small

cell lung cancer (NSCLC) is becoming more nuanced with molec-
ular testing to guide therapy based on the patients’ underlying
mutations (2). This has led to the idea of limited metastatic burden
at the time of diagnosis, also known as oligometastatic disease, and
limited progressive disease of a few metastatic sites on systemic
therapy, also known as oligoprogressive disease. Either form of
limited baseline or progressive metastatic disease can potentially
be treated with definitive local ablative therapy, such as minimally
invasive surgery, radiation therapy (RT), radiofrequency ablation,
or cryoablation. Local ablative therapy has been shown to improve
patient outcomes and has the potential to decrease invasive surger-
ies (3).
Imaging with 18F-FDG PET/CT can provide additional informa-

tion to guide treatment for patients with oligoprogressive disease.
Multiple prior studies have established the superiority of PET/CT
over CT alone for NSCLC staging and treatment planning. Specifi-
cally, PET/CT has high sensitivity for tumor, nodal, and metastatic
staging (4); can differentiate between recurrent disease and RT
changes (5); increases detection of oligoprogressive disease outside
the central nervous system (6); improves selection of patients for
thoracotomy (7–9); and can change treatment decisions for up to
72% of patients with NSCLC (10). PET/CT also provides prognos-
tic information pertinent to treatment planning. Patients with a
higher SUVmax on pretreatment PET/CT have decreased overall
survival and increased recurrence (11–13), and use of baseline 18F-
FDG PET/CT at the time of diagnosis is associated with improved
cancer-specific survival (14).
Given these benefits, the National Comprehensive Cancer Net-

work (NCCN) currently recommends that all patients, regardless of
stage, be routinely screened for recurrence using CT of the chest,
with or without contrast enhancement. If there is evidence of recur-
rence, 18F-FDG PET/CT is recommended to evaluate for locore-
gional recurrence versus distant metastases (15). Prior studies of
various cancers, including colon cancer, soft-tissue sarcoma, epi-
thelial ovarian cancer, pancreatic cancer, and NSCLC, have shown
that improved adherence to NCCN guidelines leads to improved
outcomes in survival (16–20). Research has demonstrated a lack of
compliance of imaging and treatment recommendations in patients
with lung cancer (14,21,22). We hypothesized that in the case of
NSCLC that is being treated with subsequent RT, many patients are
not undergoing guideline-recommended imaging and that this lack
of adherence is associated with lower patient survival.
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MATERIALS AND METHODS

Data Sources
This was a retrospective study of patients with NSCLC in the Sur-

veillance, Epidemiology, and End Results (SEER) Medicare-linked
database. We compared the outcomes of patients who underwent RT

for oligoprogressive or recurrent disease based on whether their most
recent imaging was CT or 18F-FDG PET/CT. SEER, a program of the
National Cancer Institute, includes information on patient demo-
graphics, tumor characteristics at diagnosis, and treatment information
from 18 population-based tumor registries that cover approximately

TABLE 1
Characteristics by Imaging Modality Before Subsequent RT of NSCLC Patients

Characteristic Total CT/CTA alone Any PET P

All patients 5,017 2,188 2,829

Race/ethnicity category

White NH 4,223 (84.2) 1,786 (81.6) 2,437 (86.1) ,0.0001*

Black NH 337 (6.7) 183 (8.4) 154 (5.4)

Hispanic 179 (3.6) 80 (3.7) 99 (3.5)

Other/unknown 278 (5.5) 139 (6.4) 139 (4.9)

Patient region at diagnosis

East 1,061 (21.1) 493 (22.5) 568 (20.1) 0.0215*

Midwest 617 (12.3) 285 (13.0) 332 (11.7)

South 1,510 (30.1) 618 (28.2) 892 (31.5)

West 1,829 (36.5) 792 (36.2) 1,037 (36.7)

Facility type

National Cancer Institute center 605 (12.1) 296 (13.5) 309 (10.9) 0.0179*

Teaching hospital 2,021 (40.3) 873 (39.9) 1,148 (40.6)

Other/no hospital 2,391 (47.7) 1,019 (46.6) 1,372 (48.5)

Derived AJCC stage group, sixth edition

Stage I 1,597 (31.8) 518 (23.7) 1,079 (38.1) ,0.0001*

Stage II 472 (9.4) 160 (7.3) 312 (11.0)

Stage III 1,511 (30.1) 675 (30.9) 836 (29.6)

Stage IVA 1,437 (28.6) 835 (38.2) 602 (21.3)

Initial treatment

RT 943 (18.8) 385 (17.6) 558 (19.7) ,0.0001*

Surgery 1,217 (24.3) 421 (19.2) 796 (28.1)

Chemotherapy 659 (13.1) 402 (18.4) 257 (9.1)

Surgery and RT 112 (2.2) 39 (1.8) 73 (2.6)

Chemotherapy and RT 1,348 (26.9) 676 (30.9) 672 (23.8)

Chemotherapy and surgery 488 (9.7) 158 (7.2) 330 (11.7)

Chemotherapy, surgery, and RT 250 (5.0) 107 (4.9) 143 (5.1)

Diagnostic imaging category

CT/CTA alone 531 (10.6) 285 (13.0) 246 (8.7) ,0.0001*

Any PET 4,440 (88.5) 1,885 (86.2) 2,555 (90.3)

No related imaging 46 (0.9) 18 (0.8) 28 (1.0)

Histologic subtype of NSCLC

Adenocarcinoma 2,546 (50.7) 1,157 (52.9) 1,389 (49.1) ,0.0001*

Adenosquamous 120 (2.4) 47 (2.1) 73 (2.6)

Large cell carcinoma 117 (2.3) 54 (2.5) 63 (2.2)

Neuroendocrine 89 (1.8) 57 (2.6) 32 (1.1)

Squamous cell carcinoma 1,542 (30.7) 601 (27.5) 941 (33.3)

Other/not specified 603 (12.0) 272 (12.4) 331 (11.7)

*Statistically significant (P , 0.05).
NH 5 non-Hispanic; AJCC 5 American Joint Committee on Cancer.
Data are n followed by percentage in parentheses.
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28% of the U.S. population. Medicare claims provide information on
the health services received and on the facility where they were
received, and census information is linked to the SEER data for addi-
tional geographically based sociodemographic factors (23,24).

Cohort Selection
We selected patients aged 66 y or older at diagnosis, whose first

primary tumor was NSCLC, diagnosed from 2007 through 2015.
Patients were included at this age so there would be at least 1 y of
data to identify patients who had cancer before enrolling in Medicare.

We excluded patients who were diagnosed via death certificate or at
autopsy, as well as patients who had an unknown diagnosis date. We
required continuous enrollment in fee-for-service Medicare parts A and
B from 12 mo before through 12 mo after the month of diagnosis (or
until death if it occurred within 12 mo) to ensure a complete claims his-
tory for comorbidities before diagnosis and for services received after
diagnosis. We also excluded patients who had no paid claims in the
12 mo after diagnosis, patients who were stage 0, patients who were
missing the census tract, and patients who had an unknown stage, rural
measure, or race.

TABLE 2
Logistic Regression Predicting Whether Patients Received PET

Characteristic OR P Global P

Race/ethnicity category

White NH (ref) 0.0044*

Black NH vs. White NH 0.688 (0.54–0.88) 0.0023*

Hispanic vs. White NH 0.958 (0.70–1.32) 0.7944

Other/unknown vs. White NH 0.752 (0.58–0.98) 0.0336*

Patient region at diagnosis

West (ref) 0.0374*

East vs. west 0.799 (0.67–0.95) 0.0111*

Midwest vs. west 0.856 (0.70–1.05) 0.1390

South vs. west 0.996 (0.85–1.17) 0.9655

Derived AJCC stage group, sixth edition

Stage I (ref) ,0.0001*

Stage II vs. stage I 0.880 (0.70–1.11) 0.2769

Stage III vs. stage I 0.695 (0.58–0.83) ,0.0001*

Stage IVA vs. stage I 0.455 (0.38–0.55) ,0.0001*

Initial treatment

RT (ref) ,0.0001*

Chemotherapy vs. RT 0.625 (0.50–0.78) ,0.0001*

Chemotherapy and RT vs. RT 0.827 (0.69–1.00) 0.0464*

Chemotherapy and surgery vs. RT 1.337 (1.04–1.72) 0.0223*

Chemotherapy, surgery, and RT vs. RT 0.969 (0.72–1.31) 0.8356

Surgery vs. RT 1.093 (0.90–1.33) 0.3676

Surgery and RT vs. RT 1.259 (0.83–1.92) 0.2843

Diagnostic imaging category

Any PET (ref) 0.0002*

CT/CTA alone vs. any PET 0.673 (0.56–0.81) ,0.0001*

No related imaging vs. any PET 1.178 (0.64–2.18) 0.6019

Histologic subtype of NSCLC

Adenocarcinoma (ref) 0.0183*

Adenosquamous vs. adenocarcinoma 1.065 (0.72–1.57) 0.7528

Large cell carcinoma vs. adenocarcinoma 0.920 (0.62–1.35) 0.6718

Neuroendocrine vs. adenocarcinoma 0.576 (0.36–0.91) 0.0187*

Squamous cell carcinoma vs. adenocarcinoma 1.176 (1.02–1.35) 0.0212*

Other/not specified vs. adenocarcinoma 1.148 (0.95–1.39) 0.1537

*Statistically significant (P , 0.05).
NH 5 non-Hispanic; AJCC 5 American Joint Committee on Cancer.
Data in parentheses are 95% CIs.
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To best identify patients with disease requiring subsequent RT, we
required a specific sequence of events to have occurred after diagnosis.
From the cohort, we identified anyone who received initial treatment
within 6 mo of diagnosis and had subsequent RT within 36 mo of com-
pletion of the initial treatment. A gap of 90 d or more was required to
distinguish the initial treatment and subsequent treatment. As we were
interested in outcomes by modality of imaging for oligoprogressive dis-
ease, we further limited our sample to patients with imaging occurring
within 60 d before the subsequent RT. Our final sample with qualifying
treatment and imaging included 5,017 patients. All inclusion and exclu-
sion criteria are outlined in Supplemental Figure 1 (supplemental mate-
rials are available at http://jnm.snmjournals.org). Per NCCN guidelines
regarding treatment, this sample could include patients with local or
metastatic recurrent disease or patients with progression at a limited
number of sites (oligoprogressive disease).

We used the International Classification of Diseases, ninth and 10th
revisions; clinical modification codes; current procedural terminology
codes; and Healthcare Common Procedure Coding System codes to
identify the diagnoses and procedures.

Treatment Identification
Initial treatment was defined as chemotherapy, RT, or surgery for

NSCLC within 6 mo after diagnosis. We categorized initial treatment
as surgery alone, RT alone, chemotherapy alone, surgery and RT, sur-
gery and chemotherapy, chemoradiotherapy, or surgery and chemora-
diotherapy. We required at least 90 d to define separate treatment
periods; subsequent RT after the initial treatment period was defined as
having occurred at least 90 d after initial treatment. We also required
this subsequent RT to have occurred within 36 mo of initial treatment.
Codes used to identify initial treatment and subsequent RT can be found
in Supplemental Table 1.

Imaging Identification
Imaging procedures of interest were defined as imaging occurring

after initial treatment and within 60 d before subsequent RT. These were
categorized into 2 groups: CT or CT angiography (CTA) of the abdo-
men, chest, and pelvis, and any 18F-FDG PET either with or without CT/
CTA. Initial imaging at the time of diagnosis was also assessed. The
imaging codes used in this study can be found in Supplemental Table 1.

Statistical Analysis
For comparing baseline characteristics of demographic and diagnos-

tic information, x2 testing was performed to test statistically significant
differences in each categoric variable by imaging modality. The catego-
ries tested were year of diagnosis, age at diagnosis (66–69, 70–74, or
$75 y), race (White, Black, Hispanic, or other/unknown), sex (male
or female), marital status (married/partner or single), region, residence
(in an urban area or not), socioeconomic status (poverty level and

percentage of individuals with a high school
education or less), comorbidities before diag-
nosis, facility type (National Cancer Institute–
designated center, teaching hospital, or other/
no hospital), initial derived American Joint
Committee on Cancer Stage Group (sixth edi-
tion), initial imaging results, histology subtype,
and type of initial treatment. The reason for ana-
lyzing race is that multiple prior studies have
shown that racial and ethnic minorities are not
receiving the recommended imaging for their
disease. We used Medicare claims from the
year before diagnosis to estimate the Charlson
comorbidity index according to the National
Cancer Institute’s adaptation of the algorithm of
Klabundle et al. (25).

Logistic regression was performed to identify predictors of imaging type,
adjusting for the covariates included in the univariate table, and odds ratios
(ORs) between groupswere compared.

Overall survival and cancer-specific survival between imaging
modalities was estimated at 36 mo after diagnosis. Overall survival
was determined using Medicare-reported dates of death, which are
reported through December 2018. However, cancer-specific survival
was determined using SEER-reported dates of death, which include
cause of death and are through December 2016. Patients living longer
than 36 mo were censored at 36 mo.

The Kaplan–Meier method and unadjusted Cox proportional hazards
were used for univariate survival analyses. Multivariate cancer-specific
survival analyses were completed using Cox proportional-hazards mod-
els, adjusting for covariates. The proportional-hazards assumption was
evaluated using Schoenfeld residuals, and violations were addressed
using time-dependent interaction terms in multivariable models. A forward-
stepwise analysis was completed. The base model included demographic
characteristics; the stratified model added stage, initial treatment, and
facility type to the base model; and the full model included all previous
covariates and the imaging modality.

All statistical analyses were performed with SAS, version 9.4 (SAS
Institute), and evaluated at a critical a of 0.05. The study was reviewed
and approved by the University of Colorado Institutional Review
Board. It was conducted under a data use agreement with the National
Cancer Institute.

RESULTS

We identified a total of 5,017 patients who underwent subsequent
RT for oligoprogressive or recurrent NSCLC after completing ini-
tial therapy. Of these patients, 84.2% were non-Hispanic White,
6.7% were Black, 3.6% were Hispanic, and 5.5% were other/
unknown. In total, 2,829 (56.3%) patients underwent 18F-FDG
PET/CT before subsequent RT, whereas 2,188 (43.6%) patients
had imaging with CT/CTA alone (Table 1). Of note, patients with
an initial treatment of surgery demonstrated increased PET/CT use
(65.4% had a PET/CT) whereas patients with an initial treatment of
chemotherapy had decreased PET/CT use (38.9% had PET/CT)
(Table 1; Supplemental Table 2). There was no difference in imag-
ing use between National Cancer Institute centers, teaching hospi-
tals, or other/no hospital (Supplemental Table 3).
There was a significant difference in PET/CT use depending on

initial patient stage and initial treatment regimen. Stages III and IV
were less likely to be imaged with 18F-FDG PET/CT than stages I
and II (OR, 0.695 [95% CI, 0.58–0.83; P , 0.0001] and 0.455
[95% CI, 0.38–0.55; P , 0.0001], respectively). Overall, patients

FIGURE 1. Impact of imaging modality (CT/CTA alone vs. any PET) on 3-y overall (left) and cancer-
specific (right) survival in patients with NSCLC, according to SEER, 2007–1015.
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who received initial treatment with chemotherapy or chemotherapy
and RT were less likely to undergo imaging with 18F-FDG PET/CT
than with RT alone (OR, 0.625 [95% CI, 0.50–0.78; P , 0.0001]
and 0.827 [95% CI, 0.69–1.00; P 5 0.0464], respectively).

Conversely, patients who received initial treatment with chemother-
apy plus surgery were more likely to have imaging with 18F-FDG
PET/CT (OR, 1.337 [95% CI, 1.04–1.72; P5 0.0223]). Patients of
Black or other/unknown ethnicity were less likely to have imaging

TABLE 3
Multivariate Analysis of Survival at 3-Year Follow-Up

Overall survival Cancer-specific survival

Characteristic Hazard ratio P Global P Hazard ratio P Global P

Age category (y)

66–69 (ref) 0.0066* 0.0079*

70–74 0.988 (0.90–1.08) 0.7992 0.940 (0.85–1.04) 0.2436

$75 1.115 (1.02–1.22) 0.0157* 1.089 (0.99–1.20) 0.0901

Sex

Male (ref) 0.0012* 0.0008*

Female 0.886 (0.82–0.95) 0.0012* 0.869 (0.80–0.94) 0.0008*

Facility type

National Cancer Institute center (ref) 0.0174* 0.0191*

Other/no hospital 1.151 (1.02–1.30) 0.0205* 1.164 (1.02–1.33) 0.0280*

Teaching hospital 1.050 (0.93–1.18) 0.4213 1.047 (0.91– 0.20) 0.5064

Derived AJCC stage group, sixth edition

Stage I (ref) ,0.0001* ,0.0001*

Stage II 1.906 (1.62–2.25) ,0.0001* 1.920 (1.59–2.31) ,0.0001*

Stage III 2.057 (1.67–2.54) ,0.0001* 2.135 (1.70–2.69) ,0.0001*

Stage IVA 2.810 (2.11–3.74) ,0.0001* 2.846 (2.08–3.89) ,0.0001*

Initial treatment

Radiation (ref) ,0.0001* ,0.0001*

Chemotherapy 0.681 (0.58–0.80) ,0.0001* 0.696 (0.58–0.83) ,0.0001*

Chemotherapy and RT 0.533 (0.42–0.67) ,0.0001* 0.537 (0.42–0.69) ,0.0001*

Chemotherapy and surgery 0.278 (0.20–0.38) ,0.0001* 0.272 (0.19–0.38) ,0.0001*

Chemotherapy, surgery, and RT 0.337 (0.23–0.49) ,0.0001* 0.330 (0.22–0.50) ,0.0001*

Surgery 0.673 (0.59–0.76) ,0.0001* 0.675 (0.58–0.78) ,0.0001*

Surgery and RT 0.466 (0.34–0.63) ,0.0001* 0.415 (0.29–0.59) ,0.0001*

Histologic subtype of NSCLC

Adenocarcinoma (ref) ,0.0001* 0.0005*

Adenosquamous 1.471 (1.17–1.85) 0.0010* 1.392 (1.07–1.81) 0.0138*

Large cell carcinoma 1.416 (1.11–1.81) 0.0059* 1.315 (1.00–1.72) 0.0470*

Neuroendocrine 1.375 (1.02–1.85) 0.0342* 1.455 (1.05–2.01) 0.0232*

Squamous cell carcinoma 1.719 (1.40–2.11) ,0.0001* 1.644 (1.32–2.05) ,0.0001*

Other/not specified 1.728 (1.34–2.23) ,0.0001* 1.687 (1.28–2.22) 0.0002*

Diagnostic imaging category

Any PET (ref) ,0.0001* 0.0001*

CT/CTA alone 2.089 (1.55–2.81) ,0.0001* 1.986 (1.45–2.73) ,0.0001*

No related imaging 0.438 (0.27–0.72) 0.0011* 0.448 (0.26–0.77) 0.0039*

Imaging category before subsequent RT

Any PET (ref) ,0.0001* ,0.0001*

CT/CTA alone 1.417 (1.32–1.52) ,0.0001* 1.430 (1.32–1.55) ,0.0001*

*Statistically significant (P , 0.05).
AJCC 5 American Joint Committee on Cancer.
Hazard ratios are lower confidence limit to upper confidence limit.

PET/CT PRIOR TO SUBSEQUENT RADIATION � Sterbis et al. 79



with PET/CT than White non-Hispanic patients (OR, 0.688 [95%
CI, 0.54–0.88; P 5 0.0023] and 0.752 [95% CI, 0.58–0.98;
P 5 0.0336], respectively). Patients initially imaged with CT/CTA
alone were also less likely to have subsequent imaging with PET
(OR, 0.673 [95% CI, 0.56–0.81; P, 0.0001]) (Table 2).
When survival was compared over a 3-y follow-up period, patients

who had undergone CT/CTA alone rather than 18F-FDG PET/CT
before subsequent RT had a lower overall survival (hazard ratio, 1.417
[95% CI, 1.32–1.52; P, 0.0001]) and cancer-specific survival (hazard
ratio, 1.430 [95% CI, 1.32–1.55; P , 0.0001]) (Fig. 1; Table 3) when
controlling for initial stage, initial diagnostic imaging, and histologic
subtype. Other factors associated with decreased survival included
being male, being older, having a histologic subtype other than adeno-
carcinoma, undergoing initial diagnostic imaging with CT/CTA alone,
and having stages II, III, or IV (Table 3, Supplemental Table 4). Over-
all and cancer-specific survival was increased in the other/unknown
race category (hazard ratio, 0.823 [95% CI, 0.70–0.97; P 5 0.0195]
and 0.799 [95% CI, 0.67–0.96; P5 0.0162], respectively).

DISCUSSION

This study demonstrated a significant lack of adherence to guide-
line-based imaging recommendations, which negatively impacts
the survival of patients with NSCLC. Approximately 1 of every 2
patients who undergo subsequent RT does not undergo the recom-
mended pre-RT 18F-FDG PET/CT examination. This lack of adher-
ence is present throughout all institutions, regardless of patient
volume or the frequency of patient encounters.
In general, patients with higher stages of disease, especially stage

III or IVA, were less likely to undergo 18F-FDG PET/CT before
subsequent RT. Patients who initially received treatment with che-
motherapy or chemotherapy and RT were less likely to be imaged
with PET/CT. Patients who initially received chemotherapy with or
without RT instead of surgery likely had a higher stage of disease at
initial diagnosis. This disparity in the lack of 18F-FDG PET/CT in
patients with higher stages of disease could be a result of provider
bias against patients with advanced disease, for whom CT or CTA
is considered adequate for monitoring rather than the more sensitive
18F-FDG PET/CT imaging, which is used more for lower-stage dis-
ease that is more carefully evaluated for recurrence. These trends
suggest specific areas for improvement in practice patterns, with
focused efforts to increase adherence to NCCN guidelines.
The advantage of PET/CT lies in its superior ability to detect

metabolically active target sites for RT, which improves disease
control and, in turn, survival. Prior studies have suggested that
PET/CT improves detection of sites in oligoprogressive disease (6).
The survival benefit associated with hybrid imaging was again dem-
onstrated in this study, regardless of disease stage. Patients who
underwent 18F-FDG PET/CT for either initial or subsequent imag-
ing experienced improved overall and cancer-specific survival over
a 3-y period compared with CT/CTA alone or other imaging.
Greater adherence to NCCN guidelines was associated with
improved survival for NSCLC patients.
In addition to institutional practices that may influence PET/CT

use, insurance denials are a common barrier to use of advanced
diagnostic imaging. Although exact clinical circumstances vary
between patients, in general, PET/CT scans are covered under
Medicare for the diagnosis, staging, and restaging of NSCLC (26).
The population in our study should have met PET/CT insurance
coverage criteria for purposes of restaging after recurrence or pro-
gression and before subsequent RT.

Our findings are relevant because they support the importance of fol-
lowing current clinical NCCN guidelines and show a lack of guideline
adherence in many circumstances. There is an opportunity to improve
PET/CT use and possibly cancer-specific survival through increased
provider awareness and an active intent to change. Prior studies have
suggested routine chart review and audits (27) or the use of a tumor
board with a dedicated oncology nurse navigator to improve adherence
to NCCN guidelines (28). Our findings suggest that substantial effort is
still required to improve adherence on a national scale.
There are several limitations to our study. Our analyses were based

on SEER registry data in a Medicare fee-for-service population, with
required coverage 12 mo before and after diagnosis, decreasing our
sample size and limiting generalizability to all Medicare patients.
Application to younger patients or patients with other forms of insur-
ance (or uninsured) requires further study. The SEER data available
for analysis include patients treated between 2005 and 2014, which
limits our staging analysis to the American Joint Committee on Can-
cer sixth edition rather than the more recently updated eighth edition.
Because the SEER data also include only initial stage, we cannot
account for extent of disease at the time of subsequent RT. SEER reg-
istries are reported to have a greater economic disadvantage, and
greater racial and ethnic diversity, which may limit the generalizability
of results to the national population (29). Although our multivariable
analysis controlled for numerous independent variables such as age,
stage, sex, and facility, there may be unobservable characteristics that
also impact the disparate use of imaging (30).

CONCLUSION

Nearly half of Medicare patients with NSCLC who undergo subse-
quent RT are not being staged according to NCCN guidelines. There
is decreased overall and cancer-specific survival for patients who
undergo imaging with CT/CTA alone rather than 18F-FDG PET/CT.
Further research is needed to identify additional factors that contribute
to overall survival, causes of current disparities in PET/CT use, and
interventions to improve adherence to NCCN guidelines.
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KEY POINTS

QUESTION: Are patients with recurrent NSCLC being imaged
according to national guidelines, and if not, is this affecting
mortality outcomes?

PERTINENT FINDINGS: This retrospective analysis of NSCLC
patients in the SEER-Medicare database found that 43.6% of
patients did not undergo the guideline-recommended imaging
with PET/CT, and patients with CT/CTA alone had a statistically
significant decreased overall and cancer-specific survival.

IMPLICATIONS FOR PATIENT CARE: The lack of guideline-
recommended PET/CT imaging for NSCLC patients affects
survival rates.
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