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Introduction

On the basis of results from the National Lung Cancer Screening Trial (NLST),1 the Centers for
Medicare and Medicaid Services began coverage of lung cancer screening with low-dose computed
tomography (LDCT) in February 2015 for beneficiaries aged 55 to 77 years who meet screening
eligibility criteria.2 A previous analysis found that complication rates of invasive diagnostic
procedures for lung abnormalities in real-world settings were more than double those reported in the
NLST.3 A major criticism of the previous analysis was that these estimates may not be directly
applicable to the screening cohort because the study used claims data predating insurance coverage
of LDCT screening. In this updated analysis, we evaluated the complication rates among patients
who received lung cancer screening with LDCT in community settings.

Methods

In this case-control study, we used Current Procedural Terminology (CPT) codes G0297 and S8032
from the IBM MarketScan Research Database (databases used: Commercial Claims and Encounters
and Medicare Supplemental and Coordination of Benefits; IBM Corp) to identify patients who had
LDCT screening between February 1, 2015, and June 30, 2017, and underwent an invasive diagnostic
procedure within 6 months of LDCT. All patients in the study were required to be enrolled in private
health insurance (including supplemental insurance for Medicare) 6 months before and after LDCT to
calculate comorbidity scores and monitor the use of invasive procedures, respectively. We
categorized invasive diagnostic procedures into the following groups: cytology or needle biopsy,
bronchoscopy, thoracic surgery, and other surgical procedures (eTable 1 in the Supplement).3 We
used International Classification of Diseases, Ninth and Tenth Revision diagnostic codes; Current
Procedural Terminology code(s); or both (eTable 2 in the Supplement) to identify complications that
occurred within 3 months of an invasive procedure and classified complications by severity (minor,
intermediate, and major). We applied a 1:1 case-control direct matching method to generate our
study cohort, with age, sex, comorbidity score, state of residence, and quarter-year of LDCT
screening as matching factors. We followed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) reporting guideline. As in the previous study,3 we report incremental
complication rates, calculated as the difference in the rate between the case and control groups. This
study was deemed exempt from the need for approval or patient informed consent by the institutional
review board at MD Anderson Cancer Center because the MarketScan Research Database uses
deidentified data.

Results

Among 18 887 patients (median age, 61 years [interquartile range, 58-63 years]; 9978 [52.8%] men)
who had LDCT screening, 665 patients (3.5%) underwent invasive diagnostic procedures within 6
months after LDCT screening. We included 591 matched pairs in our case-control study. The overall
incremental complication rate for all 4 types of invasive diagnostic procedures was 16.6% (95% CI,
13.7%-19.9%), which was less than the 22.8% (95% CI, 22.6%-22.9%) rate reported in the previous
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analysis but greater than the 9.4% (95% CI, 7.0%-12.3%) rate reported in the NLST (Figure 1A).
Similar patterns were observed by procedure type. The incremental complication rates from our
updated analysis were 38.5% (95% CI, 30.2%-47.4%) for thoracic surgery, 20.4% (95% CI, 14.2%-
28.4%) for bronchoscopy, and 9.2% (95% CI, 6.2%-13.5%) for cytology or needle biopsy (Figure 1B).
The overall complication rates by severity were 1.7% (95% CI, 0.9%-3.2%) for major, 9.3% (95% CI,
7.2%-12.0%) for intermediate, and 11.2% (95% CI, 8.8%-14.1%) for minor complications (Figure 2).

Discussion

Screening with LDCT reduces lung cancer mortality in high-risk populations.1 The findings of this
case-control study indicated an overall complication rate of 16.6% among patients who underwent
invasive diagnostic procedures after lung cancer screening with LDCT in real-world circumstances.
Most complications were of minor or intermediate severity. Several reasons may explain the lower
complication rates reported in this analysis compared with the previous study.3 First, this updated
analysis focused on a screening cohort, whereas the previous analysis could not make such a
distinction. Second, the time window to observe complications was 3 months in this study and 12
months previously; this narrower time window may reduce the likelihood of misclassifying

Figure 1. Comparison of Overall Complication Rates Estimated From the Updated Analysis, Previous Analysis, and National Lung Cancer Screening Trial (NLST)
and by Type of Invasive Procedure
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A, The bars show the overall incremental complication rate at 3 separate times: the
updated analysis (between February 1, 2015, and June 30, 2017); the previous analysis
(patients who underwent diagnostic procedures between 2008 and 2013); and those

included in the NLST (August 2002 through December 2009). B, Comparison of
incremental complication rates by type of invasive procedure. The whiskers indicate
95% CIs.

Figure 2. Incremental Complication Rate by Severity and Type of Invasive Diagnostic Procedure
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Data shown are for the updated analysis (between
February 1, 2015, and June 30, 2017). The complication
rate was based on all 4 types of invasive diagnostic
procedures (cytology or needle biopsy, bronchoscopy,
thoracic surgery, and overall). The whiskers indicate
95% CIs.
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complications from other diseases.4 Third, the procedure and diagnosis codes used were revised to
improve accuracy in the classification of procedure types and severity. Nevertheless, the overall
complication rate from this updated analysis remained 77% higher than that reported in the NLST.
This higher rate observed among a screening cohort in community settings validates the concern of
higher complication rates outside the NLST.5 One limitation of this study was that we were not able to
determine whether patients who had LDCT screening met the screening eligibility criteria because
information on smoking pack-years and history was not available in claims data. As policy makers
develop strategies to improve lung cancer screening rates in communities, our study highlights the
importance of minimizing potential harms of screening by using shared decision-making and
ensuring adherence to clinical guidelines for evaluation and management of screening-detected lung
abnormalities.
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