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Lung cancer screening (LCS) has evolved over the past decade with research advances and
clinical experience helping to define target populations for screening, improve lung nodule
detection and management, and identify structural components of programs that improve the
quality of screening delivery. The 2015 American College of Chest Physicians and American
Thoracic Society policy statement “Components Necessary for High-Quality Lung Cancer
Screening” identified 9 essential components for high-quality LCS. Ten years later, optimizing
the balance between the benefits and harms of LCS and ensuring equitable screening among all
population groups remain fundamental objectives. In this 2025 update, we aimed to summarize
new knowledge and highlight critical components that are needed for providing high-quality
LCS. A multidisciplinary group of LCS experts was assembled to review evidence from the
past 10 years. The original components were reviewed and updated to develop 8 refined
components that should be considered essential structural elements of screening programs.
Each component recommended by the authors is supported by an evidence update. Applying
this framework will allow screening programs across the country to ensure implementation of

high-quality, net-benefit LCS.
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The overarching goal of lung cancer screening (LCS) is to
reduce lung cancer mortality by optimizing the balance of
benefits and harms of screening at the individual and
population levels. Systematic delivery of high-quality LCS
can improve uptake and adherence while lowering the
risk of harms."* In the decade since publication of the
American College of Chest Physicians (CHEST) and
American Thoracic Society policy statement
“Components Necessary for High-Quality Lung Cancer
Screening,” implementation of LCS has expanded across
the United States.” Research has advanced knowledge in
the field, highlighting the complexities of implementing
high-quality LCS and identifying structural components
that help to overcome screening barriers.” LCS uptake
and adherence remain far lower than needed to achieve
the anticipated magnitude of lung cancer mortality
benefit suggested by the results of randomized trials.”*

As national, regional, and local efforts expand LCS access
across the United States, it will be critical to ensure that
evidence-based, high-quality programs are implemented.
Opportunities remain to improve the net benefit from
LCS, including the appropriate selection of high-risk
individuals for LCS and the avoidance of harms resulting

from procedures to evaluate benign findings.”"’

The objectives of this article are to summarize evidence
related to the implementation of high-quality LCS that
has emerged since the 2015 statement and to outline
standard implementation components of high-quality
LCS programs. The 8 components described can be
applied in a variety of screening environments and
should be considered essential for maximizing the net
benefit of LCS.

Methods

A multidisciplinary group of pulmonologists, thoracic
surgeons, thoracic radiologists, and health services
researchers with expertise in LCS was assembled to
identify and describe the components necessary for
high-quality screening in the United States. Members
of the expert panel were identified first based on partic-
ipation in the 2015 policy statement, including those
with confirmed continued expertise in LCS and without
disqualifying conflicts of interest. Additional members
were nominated by the existing panel to ensure that
diverse and multidisciplinary viewpoints from varying
geographies, institutional environments, and practice
patterns would be represented.

Evidence updates and program components were devel-
oped as expert recommendations that are essential for
implementation of high-quality LCS. An iterative pro-
cess was carried out, starting with identification of 9

proposed program components building on the original
9 components included in the 2015 statement. This was
followed by a targeted review of the literature on LCS
implementation between 2015 and 2024, focusing on
new guidelines and key research advances. Key words
specific to each proposed program component were
searched in MEDLINE through PubMed to generate
an initial outline of subtopics and high clinical impact,
practice-changing updates for each component. The
writing group met in June 2024 to review and revise
the outline to support drafting the manuscript. By panel
discussion and general consensus, the proposed compo-
nents were revised to the final 8 components. After this,
smaller revision groups comprising 3 to 4 experts in
each component provided input for each section of the
manuscript between July and September 2024. The
component sections were combined and edited and ulti-
mately approved by the entire writing group in
December 2024.

Results

Component 1: Lung Cancer Screening Target
Population

2015 Component: Who Is Offered Lung Cancer
Screening?: Evidence Update: A comprehensive
assessment of both the harms and benefits at the
population and individual levels is needed to identify
best the LCS target population. Multiple organizations
have suggested criteria for defining LCS target
populations, including the US Preventive Services Task

Force (USPSTF), CHEST, the American Cancer Society
(ACS), and the National Comprehensive Cancer
Network (NCCN) (Table 1). The USPSTF expanded the
LCS target population in 2021 to include younger
individuals (age 50-80 years) and those with fewer pack-
years of smoking (= 20 pack-years), resulting in more
equitable sensitivity for identifying Black individuals at
risk of lung cancer for inclusion in the target
population.'" CHEST recommends annual low-dose CT
(LDCT) imaging for individuals meeting USPSTF 2021
criteria, but also suggests screening individuals projected
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TABLE 1 | Current Guidelines for Lung Cancer Screening

Organization Year of Publication Target Population Strength of Recommendation or Evidence Base
US Preventive 2021 e Age 50-80y Grade B recommendation®: the USPSTF recommends
Services Task Force e = 20 pack-years of smoking the service

e Currently smoke or quit within the past 15 y

CHEST 2021 e Asymptomatic individuals = 50-55 y of age e Strong recommendation, moderate quality evidence

and = 77-80 y of age for 55-77 y of age and 30 pack-years of smoking”

e = 20-30 pack-years of smoking o Weak recommendation, moderate-quality evidence
e Continue to smoke or quit within the past 15y for 50-80 y of age and 20 pack-years of smoking and
e Projected high net benefit from LCS based on high net benefit individuals®

validated clinical risk prediction, life expec-
tancy, or life-year gained calculations

American Cancer 2023 e Age 50-80y Strong recommendation, moderate quality evidence”
Society e = 20 pack-years of smoking
e Currently smoking or formerly smoked
National Version 2.2024 e Age=50y Category 2A: based on lower-level evidence, uniform
Comprehensive e = 20 pack-year history of smoking cigarettes NCCN consensus® exists that the intervention is
Cancer Network appropriate

CHEST = American College of Chest Physicians; LCS = lung cancer screening; NCCN = National Comprehensive Cancer Network; USPSTF = US Preventive Services Task Force.

“Defined as “high certainty that the net benefit is moderate or there is moderate certainty that the net benefit is moderate to substantial.”

BCHEST and the American Cancer Society use the Grading of Recommendations, Assessment, Development, and Evaluations approach to categorize recommendations. A strong recommendation with moderate-quality
evidence can be defined as one in which “benefits clearly outweigh risk” and “moderate confidence in the effect estimate” exists. A weak recommendation with moderate-quality evidence can be defined as one in which
“benefits [are] closely balanced with risks” and “moderate confidence in the effect estimate” exists.

“Defined as = 85% support among members of the NCCN panel.
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to have high net benefit from screening based on lung
cancer risk prediction and life expectancy or life-year
gained estimates.” The ACS in 2023 supported further
expansion of the LCS target population by eliminating
the quit-year criterion based on modeling studies and
population cohort data demonstrating persistently
elevated lung cancer risk beyond 15 years of smoking
cessation.'” The NCCN, which has eliminated the upper
age criterion as well as quit-years in its LCS eligibility
guideline and added an alternative criterion in the form
of number of years smoked (evidence and consensus
category 2B), encourages the use of risk calculators and
consideration of lung cancer risk factors in addition to
age and smoking history to facilitate assessment of risk
before screening."”

Individual risk-based LCS has the potential to improve
screening efficiency and may reduce disparities in LCS
eligibility. At a risk threshold of 1.7% over 6 years, The
Prostate, Lung, Colorectal, and Ovarian Cancer Screening
Trial Modified Logistic Regression Model for Lung
Cancer Prediction (PLCOm2012) lung cancer risk model
was shown to increase the number of lung cancers
detected by 20% compared with USPSTF 2013 criteria."*
Some studies suggested that individual benefit models,
such as the Life-Years From Screening With Computed
Tomography study, may reduce racial and ethnic
disparities compared with USPSTF criteria,"” " although
these findings have not been confirmed in all studies.'”*'
Practical challenges that may be faced by providers and
organizations when implementing individual risk- or
benefit-based LCS must be considered. Using alternative
simple criteria for LCS eligibility, such as years smoked,
can facilitate identification of individuals for whom LCS
would be of high benefit.”>* Strategies to incorporate
lung cancer risk factors and coexisting chronic illness that
increase competing causes of morbidity when defining
the LCS target population, as well as tools to assist with
their implementation, require further development and
validation.”""**

From a practical standpoint, payers also dictate the
target population. The Centers for Medicare and
Medicaid Services (CMS) and private insurers who have
adopted USPSTF 2021 criteria have defined target
populations. Both baseline and annual LDCT imaging
costs for individuals meeting these criteria are covered.”
Coverage of individuals who meet the expanded ACS,
CHEST, or NCCN criteria remains limited, reflecting
differences in value judgments regarding tradeoffs
between the impact and reach of screening.

Future strategies for identifying the LCS target
population may include molecular biomarkers alone or
*° Single-cancer and
multicancer early detection tests are in various stages of
development and may hold promise for tailored

in combination with clinical factors.

approaches to LCS, but they require evaluation of

clinical validity and usefulness.”” "

Program Component: LCS programs should define
their LCS target population, prioritizing individuals
likely to have a net benefit from screening such as those
identified by USPSTF 2021 and CMS. Individual
programs may consider the expanded populations
identified by the ACS, CHEST, or NCCN. Target
population determination should consider lung cancer
mortality risk, health status, insurance coverage, and
health equity.

Component 2: Lung Cancer Screening Uptake and
Adherence

2015 Component: How Often and For How Long to
Screen; Patient and Provider Education: Evidence
Update: LCS uptake across the United States is currently
18% to 20%.”" This is far lower than screening rates for
breast, cervical, and colorectal cancer, which ranged
from 72% to 76% of the target population in 2021.%
Compounding this issue, screening uptake is higher in
those with more comorbid conditions or poor health
who may be less likely to have a net benefit from
screening. Uptake, which typically is defined as the
proportion of individuals receiving LCS among those in
the current age-based and smoking history-based target
population, varies by race (range of up-to-date LCS
prevalence, 12.8%-20.0%), geography (range at the state
level, 9.7%-31.0%), insurance status (range by health
insurance type, 3.7%-26.3%), comorbid conditions (= 3
comorbidities vs none, 24.6% and 8.7%, respectively),

13336 Barriers to LCS uptake can

and other factors.
include these and other individual-level factors, but
factors related to clinicians and health care systems also
contribute heavily to low screening uptake. For example,
LCS access varies by distance to screening facilities,
within and between states and regions and across rural-
urban environments.””** This complex interplay of
individual and structural barriers can compound

disparities in screening.

Adherence is a critical component of high-quality
screening. Adherence with annual screening is estimated
to be approximately 20% to 40% in most settings (higher
in Veterans Health Administration facilities), which is
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TABLE 2 | Proposed Strategies to Increase LCS Uptake and Adherence

Strategy Approaches

Leverage the EHR Identify eligible individuals for LCS

LCS program referrals and LDCT imaging orders

Track LCS participants

Clinical documentation

Interdisciplinary communication to facilitate clinical workflows

Patient communication via EHR portals

Enhance community outreach

Engage PCP

Improve methods for patient

Collaborate with population science and public health colleagues
Tailor materials and processes to community needs

Leverage community health workers

Host LCS awareness and education events in the community
Expand reach through social media platforms

Provide LCS education for PCPs

Identify PCP champions for LCS

Automate LCS referrals to streamline processes

Communicate LCS results and management recommendations

Direct communication via patient EHR portals

education o Develop patient-facing materials tailored to underserved populations

e Ensure educational materials are linguistically appropriate and culturally tailored

Use navigators to guide patients ¢ Navigate individuals through the LCS process (SDM, LDCT imaging, continued

annual screening)

processes

e Provide patient education on LCS results
e Leverage telemedicine tools
e Support patients with positive screening results through lung nodule management

EHR = electronic health record; LCS = lung cancer screening; LDCT = low-dose CT; PCP = primary care provider; SDM = shared decision-making.

markedly lower than the > 95% adherence rates
observed in the National Lung Screening Trial (NLST)
and The Dutch-Belgian Lung-Cancer Screening Trial
(Nederlands-Leuvens Longkanker Screenings
Onderzoek [NELSONY]) trial.”***>*" In the NLST,
approximately one-half of LCS-detected lung cancers
were identified during subsequent incident rounds of
screening.*™*' One study modeled differing rates of
adherence and found that at an adherence rate of 46%,
the mortality reduction attributable to LCS was reduced
by one-half compared with that seen in randomized
controlled trials.”* Standard time frames for measuring
LCS adherence depending on Lung CT Screening
Reporting and Data System (Lung-RADS) category have
been proposed.”’ Factors associated with a lower odds of
annual or short-interval LCS adherence include
belonging to a racial minority group, current smoking
status, and lower income, whereas factors associated
with greater odds of LCS adherence include higher
educational attainment and centralized screening
approaches.”™**>*****° Highly structured LCS pilot
programs have reported much higher rates of uptake
(84.7% of confirmed eligible individuals) and adherence
(90.1%-93.0% of individuals due for short-interval and
annual LDCT scans)."”” Methods under evaluation to

improve LCS uptake and adherence include leveraging
the electronic health record, engaging primary care
providers, enhancing community outreach, improving
methods for patient education, and using navigators or
community health workers to facilitate LCS

(Table 2).47!

Program Component: LCS programs should develop
strategies to increase LCS uptake, adherence, and
appropriate follow-up for individuals—including
individuals in underserved populations—that maximizes
the net benefit of screening.

Component 3: Shared Decision-Making, Including
Tobacco Treatment

2015 Component: Patient and Provider Education;
Smoking Cessation: Evidence Update: Shared decision-
making (SDM) for LCS participation includes a
discussion with individuals about LCS benefits and
harms, the LCS process (including the importance of
adherence), and smoking cessation, using strategies
designed to foster value-based patient decisions, which
are a universally important component of health care
delivery. SDM should be patient centered, with a focus
on improving LCS knowledge and self-efficacy to guide

chestjournal.org
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TABLE 3 | Tools for Shared Decision-Making

Variable

Resources and Tools

Source or Publications

Clinician-facing materials

Decision Precision tool e Includes the LYFS-CT risk model to
calculate net benefit of LCS html
e Integrates with electronic health records

including Epic

SDM education for clinicians

CHEST Shared Decision-Making e Online modules with CME credit tailored to
primary care clinicians

in Lung Cancer Screening
e-Learning

Patient-facing materials

Should I Screen e Patient education including LCS eligibility
criteria, cost, and harms and benefits
e PLCOmM2012 risk calculator

Saved By The Scan Campaign e Developed by the Ad Council

e Patient resources including a facility finder
and insurance coverage information

e USPSTF 2021 eligibility quiz

Screen Your Lungs e USPSTF 2021 eligibility quiz

e LCS center locator

e Provides sample SDM scripts and gener-
ates clinical documentation

https://screenlc.com/dpp-vue/index.

https://www.chestnet.org/store/
products/standard-products/
elearning/updated-shared-decision-
making-in-lung-cancer-screening

https://shouldiscreen.com

https://www.lung.org/lung-health-
diseases/lung-disease-lookup/lung-
cancer/saved-by-the-scan

https://screenyourlungs.org

CHEST = American College of Chest Physicians; CME = continuing medical education; LCS = lung cancer screening; LYFS-CT = Life-Years From Screening
with Computed Tomography; PLCOm2012 = The Prostate, Lung, Colorectal, and Ovarian Cancer Screening Trial Modified Logistic Regression Model for
Lung Cancer Prediction; SDM = shared decision-making; USPSTF = US Preventive Services Task Force.

patients as they decide for or against screening.’”
Variability exists in how SDM is delivered—including
the clinician type (primary care provider vs patient or
nurse navigator), delivery setting (in person

vs telemedicine), and use of decision aids—that
ultimately can impact patient knowledge, decision
conflict, and screening behaviors.”*>*>°
factors also have been associated with differences in
SDM outcomes, with 1 cross-sectional study of screened
patients demonstrating that individuals with non-White
race or lower educational attainment exhibited lower
LCS knowledge and that individuals with non-White

race or former smoking status experienced greater
53,57

Patient-level

decisional conflict. Randomized controlled trials of
novel SDM tools and decision aids have demonstrated
improved LCS discussion, patient knowledge, LCS
referral, and LDCT imaging ordering and completion
(Table 3).*”"°° However, many questions remain
around the most effective methods for providing SDM.
A need exists for culturally tailored strategies and
materials to engage individuals with low health literacy
or whose preferred language is not English. More
research is needed regarding how clinicians can provide
nuanced counseling that is both comprehensive and
efficient while engaging patients.”’

Providing tobacco dependence treatment is a critical
component of high-quality screening, and LCS is most
effective at reducing lung cancer mortality—and most
cost-effective—when paired with successful smoking
abstinence.””*” Provision of tobacco treatment
resources is required by the CMS as part of a
comprehensive SDM process.”*” Evidence suggests
this may be underperformed in SDM in clinical
settings.”* Three clinical trials from the National
Cancer Institute-funded Smoking Cessation Within
the Context of Lung Cancer Screening collaboration
have been published.””*® The Optimizing Lung
Screening (OaSiS) trial tested a radiology facility-level
intervention and demonstrated a reduction in tobacco
use over 6 months, but found no difference between
the intervention and usual care arms.”” Two other
randomized controlled trials tested more vs less
intensive patient-level tobacco counseling,
pharmacotherapy interventions, or both and found no
significant different in short-term or long-term
smoking abstinence.’>*” Although the optimal
strategy of tobacco treatment within the SDM context
remains uncertain, these studies continue to
emphasize the importance of tobacco dependence
treatment in LCS.
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TABLE 4 | High-Quality LCS Components Summary

High-Quality Component

Program Component

Component 1: LCS target population

Component 2: LCS uptake and adherence

Component 3: shared decision-making,
including tobacco treatment

Component 4: performing LDCT imaging

Component 5: identify and report LDCT
imaging-detected lung nodules

Component 6: managing screen-detected
lung nodules

Component 7: reporting and evaluating
nonnodule LDCT imaging findings

Component 8: quality improvement
measures

LCS programs should define their LCS target population, prioritizing
individuals likely to have a net benefit from screening, such as those
identified by USPSTF 2021 and CMS. Individual programs may consider
the expanded populations identified by the ACS, CHEST, or NCCN. Target
population determination should consider lung cancer mortality risk,
health status, insurance coverage, and health equity.

LCS programs should develop strategies to increase LCS uptake, adherence,
and appropriate follow-up for individuals—including individuals in
underserved populations—that maximizes the net benefit of screening.

LCS programs should support effective SDM, elements of which include
confirmation of screen eligibility and overall health, a discussion of the
benefits and harms of LCS, the use of a decision aid, exploration of patient
values and preferences, and tobacco dependence treatment for
individuals who currently smoke.

LCS programs should have protocols in place to minimize radiation dose
associated with annual LCS. Multiple aspects of LCS can be optimized to
meet this goal, including adherence with ACR and STR technical standards
for dose index volume of = 3 mGy and ensuring appropriate evaluation of
LCS-detected nodules and nonnodule findings to reduce unneeded
imaging.

LCS programs should develop and adhere to a systematic approach to lung
nodule identification that defines and classifies positive results, facilitates
structured reporting such as the ACR Lung-RADS, and guides further
evaluation.

LCS programs should develop an approach to screen-detected lung nodule
management that includes guideline-based follow-up of low-risk nodules
and a multidisciplinary or specialist referral strategy for management of
higher-risk nodules.

LCS programs should develop an approach to evaluate nonnodule findings
identified during LCS that includes consistent reporting of clinically
significant findings and a structured approach to their evaluation to ensure
that nonnodule findings are communicated appropriately and evaluated.

LCS programs should monitor valid, feasible, and clinically relevant quality
measures related to screening process, structure, and outcomes to drive
quality improvement initiatives. Quality metrics should include whether
an LCS-appropriate target population is completing screening, measures
of LCS uptake and adherence, timeliness of cancer diagnosis, and benign
biopsy results and resection rates.

ACR = American College of Radiology; ACS = American Cancer Society; CHEST = American College of Chest Physicians; CMS = Centers for Medicare and
Medicaid Services; LCS = lung cancer screening; LDCT = low-dose CT; NCCN = National Comprehensive Cancer Network; SDM = shared decision-making;
STR = Society of Thoracic Radiology; USPSTF = US Preventive Services Task Force.

Program Component: LCS programs should support
effective SDM, whose elements include confirmation of
screen eligibility and overall health, a discussion of the
benefits and harms of LCS, the use of a decision aid,
exploration of patient values and preferences, and
tobacco dependence treatment for individuals who
currently smoke.

Component 4: Performing LDCT Imaging

2015 Component: How the CT Scan Is Performed:
Evidence Update: Individuals embarking on LCS
undergo LDCT imaging at least annually for up to 30 years

or as long as they remain in the target population. The
American College of Radiology (ACR) and the Society of
Thoracic Radiology Practice Parameter outlines technical
standards for performing LDCT imaging, as well as the
recommended personnel qualifications and examination
specifications providing standard guidance for radiology
facilities to minimize radiation-related harms.”’ For
example, the ACR and Society of Thoracic Radiology
guidelines recommend that LDCT imaging should be
performed with a technique that yields a dose index
volume of = 3 mGy for standard-sized patients; of note,
this dose threshold is equivalent to that of approximately

10 posterior-anterior chest radiographs.”’ Other radiation

chestjournal.org
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exposure factors such as gantry rotation time of =< 0.75
seconds, milliamperes, and peak kilovoltage should be
specified in an LDCT imaging protocol, with the objective
of obtaining diagnostic quality images with the lowest
possible patient radiation exposure.”’ By submitting
equipment and examination data to the ACR Dose Index
Registry and ACR LCS Registry, facilities can participate in
regional and national benchmarking of facility-level
performance. Radiation dose varies among institutions
and may vary with facility-level factors, for example, with
lower radiation doses when lead radiologists and medical
physicists develop LDCT imaging protocols.”" One
multicenter analysis found that institutions where any
radiologists could establish protocols showed a 44% higher
mean volume CT scan dose index and 27% higher mean
effective dose compared with institutions that limited who
established protocols to those with specific expertise.”'
The high prevalence of screen-detected lung nodules and
non-nodule findings also contributes to cumulative
radiation exposure through short-interval LDCT imaging
and other downstream imaging. Guideline-concordant
management of these findings is an important part of
minimizing radiation harms.

Program Component: LCS programs should have
protocols in place to minimize ionizing radiation dose
associated with annual LCS. Multiple aspects of LCS can
be optimized to meet this goal, including adherence with
ACR and Society of Thoracic Radiology technical
standards for dose index volume of = 3 mGy and ensuring
appropriate evaluation of LCS-detected nodules and
nonnodule findings to reduce unneeded imaging.

Component 5: Identify and Report Low-Dose CT
Scan-Detected Lung Nodules

2015 Components: Lung Nodule Identification;
Structured Reporting: Evidence Update: Lung-RADS
remains the gold standard to report and recommend
follow-up for nodules found through LCS. The lung
nodule size threshold for positive screening results was
increased from 4 mm in the NLST to 6 mm on baseline
LDCT imaging with the original Lung-RADS published
in 2014.” Although nodule diameter is used more
frequently in the United States, NELSON and other LCS
trials in Europe have used nodule volume (> 500 mm?)
or volume-doubling time (< 400 days) criteria for
positive results, with high discriminatory power between
nonmalignant nodules and lung cancer.®’>””

Structured reporting of lung nodules identified on LDCT
imaging facilitates lung cancer risk assessment by

promoting consistent clinical management and patient
tracking. The updated Lung-RADS version 2022
provides definitions and structured reporting parameters
for classification of screen-detected lung nodules based
on diameter, attenuation, location, and growth.”*
Analyses of the ACR Lung Cancer Screening Registry
(LCSR) and other cohorts demonstrated high rates of
Lung-RADS use and confirmed the association of Lung-
RADS category with lung cancer prevalence rates
(cancer detection rate in the LCSR increased from
0.4% for Lung-RADS category 3 to 11%-13% for
Lung-RADS category 4B and 19.9% for Lung-RADS
category 4X).”>””

Lung RADS version 2022 provides new categories

for specific nodule subtypes including atypical
pulmonary cysts, juxtapleural nodules, suspected
inflammatory or infectious findings, and airway

’° Separating low-risk juxtapleural nodules, for
example, may reduce short-term follow-up scans and
false-positive results.”” Lung-RADS version 2022 also
provides guidance for measuring mean diameter and
volume, along with new recommendations for slow-

growing pure ground-glass, part-solid, and solid lung
76

nodules.

nodules.

Growth of screening program numbers and locations
requires increased efficiency and broader expertise in
the interpretation of imaging findings. Artificial
intelligence-based imaging tools applied to lung nodule
identification and characterization may improve the
efficiency of interpretation while maintaining
accuracy.””

Program Component: LCS programs should develop
and adhere to a systematic approach to lung nodule
identification that defines and classifies positive results,
facilitates structured reporting such as the ACR Lung-
RADS, and guides further evaluation.

Component 6: Managing Screen-Detected Lung
Nodules

2015 Components: Lung Nodule Identification; Lung
Nodule Management Algorithms: Evidence Update:
The ACR provides recommendations for management
of screen-detected lung nodules based on the Lung-
RADS classification, with Lung-RADS categories 3, 4A,
4B, and 4X considered positive results of screening
examinations.”* Most examinations identify no lung
nodules or small nodules that likely are benign.”” A
contemporary analysis of 1 million people who
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underwent LCS in the United States identified 83% of
baseline screening studies as showing Lung-RADS
category 1 or 2 findings, 10% as showing Lung-RADS
category 3 findings, and 7% as showing Lung-RADS
category 4A, 4B, or 4X findings.”” The likelihood of lung
cancer diagnosis increased with Lung-RADS category,
demonstrating the clinical validity of a standardized
classification.

Lung-RADS version 2022 recommends surveillance
imaging at 6 months for category 3 findings and return
to annual screening for category 1 or 2 findings, based
on the low probability of an aggressive malignancy and
the limited ability of LDCT scans to detect growth in
small malignant nodules over short intervals.
Lung-RADS version 2022 also introduced stepped-down
management for lung nodules that are stable or
becoming smaller on follow-up scans.”®
supporting follow-up intervals is evolving. Categories
4A, 4B, and 4X require a clinician to decide among
multiple strategies including subspecialty referral,

The evidence

surveillance with chest CT imaging, or further testing
with PET-CT imaging or tissue sampling. Management
of these nodules often benefits from multidisciplinary
discussion, such as a lung nodule conference or tumor
board, to determine a management strategy that aligns
with clinical practice guidelines and incorporates
individualized lung cancer risk, procedure-related risks,
procedure expertise and availability, and patient
preferences.””*** Lung cancer risk models tailored to
screen-detected findings can be used to refine lung
cancer probability estimates.*""’

Technical advances in image-guided bronchoscopy,
including electromagnetic navigation and robotic-assisted
bronchoscopy, have improved the feasibility of
bronchoscopic biopsy of small peripheral lung nodules,
whereas endobronchial ultrasound-guided staging of the
hila and mediastinum is standard of care for larger (eg, =
2-3 cm) or centrally located nodules.***” Although
dependent on procedural availability and expertise, these
improvements facilitate accurate diagnosis and staging
for lung cancer identified by LCS, a critical step in the era
of neoadjuvant and perioperative immunotherapy for
locally advanced disease. Many unanswered questions
remain in the advanced diagnostic bronchoscopy
literature. Further research designed to clarify the
diagnostic yield of bronchoscopic technologies as they
evolve and compare them with percutaneous biopsy will
help to guide the use of these tools.”>*’

Future nodule management strategies may integrate
radiomic algorithms with clinical and molecular

characteristics to determine the probability of clinically
active lung cancer.” It will be a priority for future
applications of these and other research findings to
distill large amounts of data—potentially leveraging
artificial intelligence and machine learning—into a
streamlined result that can be understood and applied
by clinicians performing LCS. More research is needed
to determine the natural history of screen-detected pure
ground-glass, part-solid, and cystic lesions. Some of
these nodules may have a more indolent growth pattern,
altering the balance of harms and benefits of
management decisions. Additionally, the clinical impact
of stepped management and extended monitoring of
pure ground-glass opacities beyond 5 years is unknown,
and the potential tradeoffs of closer monitoring for
earlier diagnosis with an increased number of LDCT
scans warrants further investigation.

Program Component: LCS programs should develop an
approach to screen-detected lung nodule management
that includes guideline-based follow-up of low-risk
nodules and a multidisciplinary or specialist referral
strategy for management of higher-risk nodules.

Component 7: Reporting and Evaluating Nonnodule
LDCT Scan Findings

2015 Component: Structured Reporting: Evidence
Update: The current ACR Lung-RADS classification
provides limited guidance for when to use an S modifier
for a significant or potentially significant finding
unrelated to lung cancer,”* and no consensus exists on
the specific non-nodule findings warranting an S
modifier. The CHEST Screening for Lung Cancer
guidelines include a table that classifies common
incidental findings into not clinically relevant, possible
clinically relevant, and clinically concerning categories.”
Inconsistent use of the S modifier is reported widely,
between radiologists within a single institution or health
care system and among multiple LDCT scans from a
single patient.”” A significant non-nodule finding was
reported in 33.8% of NLST participants, and an S
modifier was reported in 18.8% of screening studies in
the ACR LCSR cohort.”””’ Among LDCT scans with
significant findings, the most frequent non-nodule
findings include emphysema (43% in the NLST) and
coronary artery calcifications (62% in the ACR
LCSR).”*”!

It is important for LCS programs to develop a consistent
workflow for managing non-nodule findings, including
who will be responsible for directing the evaluation: the
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primary care or ordering clinician or the staff within the
LCS program. The ACR Quick Guide provides
recommendations for the most common LDCT scan
findings.”” The suggested evaluations are based on the
ACR white papers for abnormalities within the field of
view of LDCT scan examinations.”

Evidence exists to suggest that LDCT imaging can
improve the early detection and diagnosis of non-lung
cancer thoracic disease. For example, LDCT scan-
detected coronary artery calcifications can predict
cardiovascular mortality in the LCS population.””
Similarly, LDCT imaging-detected emphysema is
associated with greater lung cancer incidence and
mortality. **”* The 2024 report from the Global
Initiative for Chronic Obstructive Lung Disease
recommends spirometry when imaging findings
consistent with COPD are detected on LDCT imaging.”®
More research is needed to determine the benefit from
management of LDCT imaging-detected coronary artery
calcifications, emphysema, and other findings.

Program Component: LCS programs should develop an
approach to evaluate non-nodule findings identified
during LCS that includes consistent reporting of
clinically significant findings and a structured approach
to their evaluation to ensure that non-nodule findings
are communicated and evaluated appropriately.

Component 8: Quality Improvement Measures

2015 Component: Data Collection: Evidence Update:
As the LCS target population evolves and as LCS uptake
increases across the United States and worldwide, the
balance of harms and benefits must be reevaluated
continuously. Rigorous measurement of clinically
relevant and reliable quality measures will assist in
identifying implementation strategies that maximize the
net benefit to the target population. The National Lung
Cancer Roundtable identified 6 LCS quality indicators
through surveys of multidisciplinary experts.”” The
indicators that achieved consensus included screening
an appropriate target population; offering tobacco
treatment to LCS recipients; adherence to recommended
LDCT imaging follow-up, including continued annual
surveillance and workup of screen-detected findings;
and timely diagnosis of lung cancer in category 4 lung
nodules.”” Additional quality indicators and outcome
metrics that could be considered include nonmalignant
surgical resection rate, cancer detection rate, and
noninvasive and invasive procedure complication rates.
A multidisciplinary steering committee that supports an

LCS program can facilitate monitoring quality and
performance through measurement of agreed-on
indicators and outcomes.

Although the electronic health record has the capacity to
store and harmonize a large volume of patient-level data,
extracting LCS-specific information in an accurate,
clinically meaningful fashion to monitor performance on
quality indicators remains unrealized.”” Barriers exist
across the entire LCS process, including case
ascertainment and risk factor documentation
(incomplete or erroneous smoking history and tobacco
treatment records), visit documentation (variations in
SDM and inconsistent ordering or use of LDCT imaging
screening Current Procedural Terminology codes), and
patient tracking (challenges in determining and
measuring expected vs actual time frames for patient
return).”® Tracking software can assist with managing
patients and communication by automating reminder
messages, as well as submission of data to national
registries and to demonstrate financial contribution
margins for programmatic growth. However, many of
these systems are external to the primary electronic
health record and require staff effort to maintain.
Programs may benchmark some outcomes against
national data collected in the ACR Lung Cancer
Screening Registry since 2015 through CMS-mandated
facility-level data submission, although this is no longer
required.”*””

Future research should identify tools and strategies for
characterizing LCS outcomes, focusing on identifying
measurable, clinically relevant indicators. Upcoming
Healthcare Effectiveness Data and Information Set
(HEDIS) measures from the National Committee on
Quality Assurance focused on tobacco use
documentation and LCS uptake in the target population
will put pressure on health care systems to improve
methods for data entry and extraction. Additionally, a
statement of proposed quality metrics for measuring
LCS outcomes is anticipated from the International
Association for the Study of Lung Cancer in 2025.
Development of multicenter consortia will be critical to
understanding the multilevel challenges in improving

99,100
LCS outcomes.

Program Component: LCS programs should monitor
valid, feasible, and clinically relevant quality measures
related to screening process, structure, and outcomes to
drive quality improvement initiatives. Quality metrics
should include whether an LCS-appropriate target
population is completing screening, measures of LCS
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uptake and adherence, timeliness of cancer diagnosis,
and benign biopsy and resection rates.

Conclusions

The current era of LCS is characterized by evolution of
approaches to improving uptake and adherence to
screening, identifying the target population, conducting
effective and efficient SDM, supporting tobacco
cessation efforts, reporting results from LDCT imaging,
and managing LDCT imaging findings. Although
cutting-edge developments in the areas of molecular
biomarkers, artificial intelligence, and implementation
science will drive further progress in the field, it is
important to evaluate new research findings critically
before integrating them into the LCS paradigm. Based
on current knowledge, the 8 components described
herein are necessary for delivery of high-quality
screening that optimizes the balance of benefits and
harms (Table 4).

Although resource availability and the exact approach to
each component may vary among health systems and
institutions, programs should have an overarching
objective of developing high-quality LCS programs
anchored by the components described. Health equity
and interdisciplinary collaboration among disciplines
including primary care, thoracic radiology, pulmonary
medicine, thoracic surgery, radiation oncology, and
medical oncology should remain important themes as
the field advances. Because the next decade of
innovation surely will drive further LCS uptake,
application of these components will be critical to
scaling high-quality LCS programs and further reducing
lung cancer mortality.
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