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INTRODUCTION

After the National Lung Screening Trial (NLST) demonstrated
the efficacy of low-dose computed tomography (LDCT)
screening in August 2011,1 the U.S. Preventive Services Task
Force (USPSTF) recommended this procedure in December
2013 (Grade B).2 Under the Affordable Care Act, insurers
were required to cover LDCT starting in January 2014, yet
the Centers for Medicare & Medicaid Services (CMS) did not
reimburse LDCT until February 2015.3 To date, little is known
about how dissemination of evidence, guidelines, and reim-
bursement policy affected physicians’ practice. We hypothe-
sized that physicians ordered non-contrast chest CT (NCCCT)
instead of LDCT before the Common Procedure Terminology
(CPT) code of LDCT became available in 2015. We also
anticipated this would change after Medicare reimbursed
LDCT.

METHODS

Analyzing the 5% non-cancer sample from SEER-Medicare
data, we identified Medicare fee-for-service beneficiaries aged
65–77 on January 1 of each year, 2008–2016. We calculated
the seasonal percentage of beneficiaries who received NCCCT
and LDCT. We calculated non-contrast abdominal CT use for
comparison. We reviewed the principal diagnosis for each
NCCCT claim.

RESULTS

Approximately 0.71% beneficiaries underwent NCCCTs in
January–March 2008. The utilization remained stable after
the dissemination of NLST, at 0.73% in October–December
2013 (Fig. 1). After the USPSTF guidelines were published
(December 2013), the percentage rose, reaching 0.91% in
January–March 2015 when the CMS started reimbursing

LDCT and 1.06% in October–December 2016. LDCT claims
did not occur until January–March 2015 and reached 0.09% in
October–December 2016. We estimated that approximately
8% of the beneficiaries undergoing NCCCT might have
transitioned to LDCT. In comparison, non-contrast abdominal
CT use only increased from 0.95% in October–December
2013 to 1.12% in October–December 2016. Over the 3-year
period, non-contrast abdominal CT use increased 18.1%while
NCCCT use increased 44.3% (P = 0.004). The analysis of
percentages of principal diagnoses for NCCCT claims re-
vealed an increase in the code of “solitary pulmonary nodule,”
from 11.7% (918/7844 claims) in 2013 to 23.4%
(3003/12,832 claims) in 2016 (Fig. 2).

DISCUSSION

After the USPSTF guidelines, NCCCT use increased substan-
tially. The diagnostic code of solitary pulmonary nodule also
increased during the same period. Collectively, these findings
suggest that physicians may have ordered NCCCT for screen-
ing before the LDCT CPT code was developed. The CMS did
not reimburse LDCT until 2015, yet national surveys found
that 3.3–3.9% of eligible Americans self-reported receiving
such testing between 2010 and 2015.4 While the population is
different from ours, it is likely that physicians ordered NCCCT
for lung cancer screening, or ordered LDCT using NCCCT
CPT code. Our study raised concerns about the legitimacy of
using other diagnostic codes for screening.
Contradictory to our hypothesis, NCCCT use continued

increasing after 2015. Because the CMS requires shared
decision-making and smoking cessation counselling concom-
itant with LDCT screening, it is possible that physicians
ordered NCCCT without engaging these processes. Addition-
ally, physicians might use NCCCT for beneficiaries who did
not meet the LDCT eligibility criteria. Nevertheless, NCCCT
use continued increasing after the CMS reimbursed LDCT,
suggesting that physicians inappropriately used NCCCT for
screening.
Our findings, limited to Medicare beneficiaries aged 65–77

in the SEER regions, cannot be generalized to people aged 55–
64 or those who resided in non-SEER regions. Additionally,
smoking ≥ 30 pack-years is a criterion for LDCT screening,
but this information was unavailable in our data set, which is a
limitation of the study. It remains unclear the impact on current
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results if the study population could be restricted to patients
who meet the eligibility criteria. We are aware that in late

2011, there was a new diagnosis code of solitary pulmonary
nodule, leading to an increase in this diagnosis in 2012.

Figure 1 Trends of the use of non-contrast chest and abdominal computed tomography, and low-dose chest computed tomography, 2008–2016.
We used Common Procedure Terminology (CPT) codes of 74150 and 74176 to capture all non-contrast abdominal CTs during the study
period. We used CPT code of 71250 for non-contrast chest CT, and CPT codes of S8032 and G0297 for LDCT. We used simple linear
regressions for slopes of non-contrast abdominal CT use and non-contrast chest CT use between October–December 2013 and October–

December 2016. Significant difference (P = 0.004) between two slopes using F test was found. USPSTF, U.S. Preventive Services Task Force.

Figure 2 Percentages of the principal diagnosis codes for non-contrast chest computed tomography (CT) by year. The number in each bar
denotes the percentage of solitary pulmonary nodule as principal diagnosis. USPSTF, U.S. Preventive Services Task Force. *In late 2011, the
International Classification of Diseases, Ninth Revision (ICD-9) code for nonspecific lung finding (793.1) was categorized into solitary pulmonary
nodule (ICD-9: 793.11, corresponding to ICD-10: R91.1) and other nonspecific lung finding (ICD-9: 793.19, corresponding to ICD-10: R91.8).

Researchers could contact the first author for the detailed ICD-9/ICD-10 codes.
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However, the continuous increase of this diagnosis during
2013–2016 and the parallel increase in NCCCT use support
the hypothesis that physicians ordered NCCCT for screening.
In summary, guidelines dissemination was associated with

an increase in NCCCT use. The continuous increase despite
the reimbursement of LDCT after 2015 raises the possibility
that higher dose NCCCT may be misused for screening. The
LDCT should be interpreted using the Lung CT Screening
Reporting and Data System (Lung-RADS) which has been
shown to reduce false-positive results.5 As LDCT is the only
recommended test for screening, there is a need for collabora-
tion between radiologists and ordering physicians to wisely
use LDCT screening.6
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