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The incidence and mortal i ty  from bronchogenic 
malignancies continue to be high, with an estimated 224,000 
new cases and an estimated 158,000 deaths in the United 
States in 2016 (1). Approximately 75% of patients present 
with locally advanced disease or metastatic disease, usually 
beyond the scope of curative therapies (2). This has prompted 
the development of screening programs which utilize 
low-dose chest computed tomography (CT) imaging in 
asymptomatic high-risk individuals. The NELSON trial is a 
Dutch/Belgian screening trial randomizing high-risk patients  
(as determined by smoking history and age) to receive either 
no screening or a series of low-dose chest CT imaging studies 
at prespecified time-points (year 1, 2, 4, and 6). Patients with 
suspicious nodules found on the screening CT imaging 
were subsequently evaluated with repeat imaging, biopsy, 
or other appropriate interventions (3). Over 15,000 patients 
have been accrued; the investigators hypothesized that 
screening will decrease 10-year lung cancer mortality by at 
least 25% (3). While the primary outcome data continue 
to mature, the available information on over 7,500 patients 
with serial CT imaging lends itself to preliminary analysis. 

We read with great interest the recent publication by 
Walter and colleagues (4) identifying a distinct subset of 
patients accrued to the NELSON trial. The authors found 
that a subgroup of patients developed new solid nodules on the 
second and third screening exams. Analysis of these “interval” 
nodules shows that the risk of finding cancer in them was 
statistically higher than the risk of malignancy in nodules 
found at baseline. In a previous report in 2014, it showed 
the nodule volume could be used for risk stratification (5). 
However, the current study suggested the risk-stratification 
cutoff points for interval nodules are quite different than those 
for nodules found at baseline. This finding meshes with the 

theory that nodules arising in the relatively short interval 
between screening exams are more likely to be growing 
more rapidly—and thus, are more likely to represent 
malignancy—than nodules found on the baseline exam.

The implication of this analysis is that “interval nodules” 
represent a distinct entity from “baseline nodules,” and 
that separate criteria for their evaluation and management 
should be developed. We strongly agree with this assertion, 
and commend the authors for demonstrating with data a 
concept that intuitively makes sense. We further commend 
the authors and the trial designers for making use of semi-
automated volumetric assessment methods, which improved 
the precision of diameter and volume measurements (6). 
Image analysis techniques are of particular importance 
with lung nodules. Early analysis of the NELSON data 
compared a computer-aided detection (CAD) algorithm 
against gold-standard expert radiologists, and found that the 
CAD technique increased sensitivity of nodule detection 
from 78.1% to 96.7% (7). Machine learning algorithms 
and sophisticated image feature extraction methods have 
already been shown to have predictive and prognostic utility 
in the analysis of cancerous lung nodules [e.g., assessing 
risk of distant metastasis (8) and response to therapy (9)]. It 
stands to reason that using such algorithms to characterize 
nodules found on screening studies may further improve the 
risk stratification, allowing clinicians to better choose the 
patients in whom more aggressive follow-up is warranted as 
compared to conservative management. Indeed, radiomic 
analysis of interval nodules has the potential to reveal a 
“feature signature” that predicts a positive biopsy with more 
discriminatory power than volume measurements alone. 
Such a feature set may allow better stratification of nodules 
found on baseline studies as well.
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Another finding worth noting is that a substantial 
portion of patients found to have developed interval cancers 
were beyond Stage I. This may certainly represent the 
aggressiveness of some fast growing cancers. However, the 
obvious increase of patients beyond Stage I in the third 
screening round as compared to second screening round 
raised the question of optimal frequency of screening CTs. 
In the American National Lung Screening Trial (NLST), 
patients received three annual CT scans; as compared to 
in the NELSON trial, the intervals between exams could 
be as high as 2.5 years. The American study, published in 
2011, demonstrated a 20% relative reduction in lung cancer 
specific mortality, as well as a 6.7% relative reduction in 
all-cause mortality (10), leading to a new recommendation 
that all high-risk individuals should be offered low-dose 
CT screening under the annual imaging schedule described 
in the protocol (11). However, the staging information of 
patients diagnosed with each annual screening CT was not 
reported. A recent retrospective analysis of the NLST data 
did show that patients with initial negative screening exams 
were less likely to develop lung cancer or experience lung-
cancer-specific mortality as compared to all patients in 
the study, and that the yield of lung cancer in subsequent 
interval nodules was also relatively low (12). The population 
of patients still needs to be better defined, in whom longer 
intervals between screening CTs are appropriate. While we 
recognize that balancing the cost-effectiveness of screening 
carries great importance, we must remember the primary 
goal of these screening studies. With subsequent screening 
identifying an increasing portion of patients with advanced 
disease, the imaging interval may need to be adjusted.

Nevertheless, these findings clearly warrant the 
establishment of more stringent guidelines for the 
management of new solid nodules (“interval nodules”) found 
after the baseline study during low-dose CT screening. We 
support the use of volumetric measurements, and would 
advocate for the incorporation of more sophisticated radiomic 
techniques as they become more clinically validated. To our 
knowledge, such a study of interval nodules has not been 
performed in the UKLS or NLST cohorts; those datasets 
would likely provide further insight for the development 
of more stringent guidelines. We eagerly await the primary 
outcome data for the NELSON and other European trials to 
help clarify the questions around lung cancer screening.
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