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Lung cancer is a leading cause of cancer-related death
among men and women globally and the United States
(1,2). The 5-year survival for lung cancer patients has only
marginally approved over the last several decades, largely
attributed to lack of early detection. As such, the majority
of people who are diagnosed with lung cancer will die
from their disease due to the late stage at diagnosis. Early
stage cancer is often curable, and so earlier detection saves
lives. For decades a screening test to detect early stage lung
cancer has been elusive, even among high-risk individuals.
The National Lung Screening Trial (NLST) demonstrated
that screening with low-dose helical computed tomography
(LDCT) is associated with a 20% reduction in overall
mortality among high-risk current and former smokers (3).
Based on the results from the NLST, the U.S. Preventive
Services Task Force (USPSTF) issued a recommendation
for annual lung cancer screening by LDCT for adults aged
55 to 80 years who have a 30 pack-year smoking history and
currently smoke or have quit within the past 15 years (4).
Following the USPSTF recommendations, the Centers for
Medicare and Medicaid (CMS) and the Affordable Care Act
included lung cancer screening as an additional preventive
service benefit available to Medicare recipients and under
private health insurance policies, respectively (5,6).

Despite the mortality reduction benefit associated with
lung cancer screening, there are many limitations of LDCT
screening including high false-positive rates, detection of
indeterminate pulmonary nodules (IPNs) of which only a
fraction actually develop into cancer, and overdiagnosis of
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slow growing, indolent cancers that that may pose no threat
if left untreated (3,7-11). Additionally, current inclusion
guidelines from the USPSTF and CMS are derived from
NLST enrollment criteria rather than precision-based
methods such as risk prediction models. As such, less
than 27% of Americans diagnosed with lung cancer meet
the current screening entry criteria (12). A prior post hoc
analysis (13) using data from the NLST and Prostate, Lung,
Colorectal and Ovarian Cancer Screening Trial (PLCO)
demonstrated that selection of individuals for lung cancer
screening based on individual risk is superior to inclusion
selection criteria using only age and pack-years smoked.
Thus, to further investigate the possible benefit of risk-based
lung cancer screening, Tammemagi and colleagues (14)
conducted a prospective, single-arm study using the PanCan
risk prediction model to enroll participants for LDCT
screening for lung cancer and the results were published
in the November 2017 issue of The Lancet Oncology.
Between September 2008 and December 2010, the Pan-
Canadian Early Detection of Lung Cancer (PanCan) study
enrolled 2,537 individuals aged 50 to 75 years on the basis
of a highly predictive lung cancer risk model. Enrolled
participants received LDCT scans at baseline, 1 year, and
4 years; after a median follow-up time of 5.5 years (IQR,
3.2-6.1 years), 164 individuals were diagnosed with lung
cancer for a cumulative lung cancer incidence of 0.065 (95%
CI: 0.055-0.075). Of particular importance, the observed
lung cancer incidence was statistically significantly 4%
higher (P<0.001) than the incidence found in the NLST,
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which also had three scans (at baseline, 1 year, and 2 years)
with 6.5 years of follow-up. Importantly, the PanCan
study also study found a significant stage shift with 77%
of the lung cancers diagnosed as early stage (stage I or II)
compared to 57% in the NLST (P<0.001).

Certainly there are some limitations that can be noted
about the PanCan Study. The optimal study design would
have been a randomized clinical trial comparing the
incidence rates of risk-model enrollment versus NLST
inclusion criteria rather than comparing the results of their
single-arm trial to the results of prior publish trials (i.e., the
NLST) and registry data. Additionally, the PanCan study is
a somewhat modest sample size especially when compared
to other successful lung cancer screening trials such as the
NLST (3) and Dutch-Belgian Lung Cancer Screening
trial (NELSON) (15). Despite these modest limitations,
the findings from the PanCan study are provocative and
timely especially in light of the Cancer Moonshot Initiative
and its Blue Ribbon Panel Report on Precision Prevention
and Early Detection (16,17) which proposes an initiative
to focus research to identify individuals with the highest
cancer risk. Clearly, Tammemagi and colleagues’ (14) use of
a low-cost, non-invasive, and validated risk assessment tool
to identify high-risk individuals has many obvious advantages
compared to using biomarkers for risk assessment. Most
notably, the predictors in the PanCan risk model are often
readily available in medical records and, if not available, they
are easy to collect which include: age, sex, smoking history,
family history of lung cancer, presence of chronic obstructive
pulmonary disease (COPD), educational level, and body mass
index. Although self-reported history of COPD was one of
the predictors, of particular importance was their finding that
impaired lung function [forced expiratory volume in 1 second
(FEV))] was associated with a 4.59-fold increased risk for
lung cancer. In fact, Mueller and colleagues (18) recently
reported that including lung function data in a risk prediction
improved predictive ability and such data may improve
eligibility criteria for lung cancer screening programs.
Given the necessity to perform spirometry to measure lung
function, additional study will be needed to assess the cost-
benefit as well as the magnitude of improvement in risk
prediction to determine whether such predictors are needed.

Despite the simplicity and efficacy of using a risk model
for lung cancer screening eligibility, there are still likely
barriers and reluctance for adoption. First, currently lung
cancer screening uptake is largely very low in the United
States. Despite the life-saving benefit of early detection,
only a fraction of high-risk individuals, based on current
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inclusion criteria are getting screened and primary
care provider referral is very low (19-21). However, by
identifying and targeting only those individuals who are at
the very highest risk could potentially improve lung cancer
screening. Additional study will be needed to understanding
barriers and perspectives on risk model eligibility across
the continuum of clinical care, to determine if cost
concerns remain as a perceived barrier to screening,
and to better understand how potentially changing risk/
benefit ratios impacts perspectives on screening among the
highest risk individuals. Next, over the last several decades
identifying high-risk individuals using risk prediction models
has received increasing interest and has resulted in nearly 20
different published lung risk cancer models [reviewed in (22)].
As such, the lung cancer screening community may be

“winner”. The

reluctant and apprehensive to choose a
current NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines) for Lung Cancer Screening (23)
includes language recognizing “there are individuals who
would not have met the NLST criteria but are at similar risk
to the NLST cohort and recommends lung cancer screening for
these individuals. However, substantial uncertainty exists about
the true benefits and barms of screening these individuals.” As
such, the NCCN Lung Cancer Screening Guidelines have
considered it reasonable to consider using a lung cancer risk
calculator (https://brocku.ca/lung-cancer-risk-calculator)
to assist in quantifying risk for individuals in this group.
Based on the most recent findings from Tammemagi and
colleagues (14), an additional consideration is warranted
on the clinical guidelines for implementation of risk-based
modeling in lung cancer screening.

In the United States, smoking rates have steadily declined
since the 1960s (17). Today, nearly 18% of adults in the
United States currently smoke cigarettes (18). Even after
smoking cessation is successfully accomplished, former
smokers remain at significant risk of developing lung cancer.
Lung cancer screening is second only to primary prevention
(smoking prevention and cessation) for mitigating lung-
cancer mortality, and currently is the only option for those
who have already quit smoking and are at high risk for
disease. As such, lung cancer will likely remain a major public
health burden for decades to come, and improvements in risk
assessment and early detection will be remain relevant and
important to improve patient outcomes of this disease.
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