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ABSTRACT
The NCCN Guidelines for Lung Cancer Screening recommend criteria for selecting individuals for screening and provide recommendations for evaluation and follow-up of lung nodules found during initial
and subsequent screening. These NCCN Guidelines Insights focus
on recent updates to the NCCN Guidelines for Lung Cancer
Screening.
J Natl Compr Canc Netw 2022;20(7):754–764
doi: 10.6004/jnccn.2022.0036

NCCN CATEGORIES OF EVIDENCE AND CONSENSUS
Category 1: Based upon high-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.
Category 2A: Based upon lower-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.
Category 2B: Based upon lower-level evidence, there is NCCN
consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there is major
NCCN disagreement that the intervention is appropriate.
All recommendations are category 2A unless otherwise
noted.
Clinical trials: NCCN believes that the best management of
any patient with cancer is in a clinical trial. Participation in
clinical trials is especially encouraged.
PLEASE NOTE

1
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2
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5
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Anderson Cancer Center; 7The Sidney Kimmel Comprehensive Cancer Center at
Johns Hopkins; 8University of Wisconsin Carbone Cancer Center; 9Robert H.
Lurie Comprehensive Cancer Center of Northwestern University; 10St. Jude
Children's Research Hospital/The University of Tennessee Health Science
Center; 11Mofﬁtt Cancer Center; 12Fox Chase Cancer Center; 13Fred & Pamela
Buffett Cancer Center; 14UCSF Helen Diller Family Comprehensive Cancer
Center; 15Massachusetts General Hospital Cancer Center; 16Stanford Cancer
Institute; 17Case Comprehensive Cancer Center/University Hospitals Seidman
Cancer Center and Cleveland Clinic Taussig Cancer Institute; 18The Ohio State
University Comprehensive Cancer Center - James Cancer Hospital and Solove
Research Institute; 19Mayo Clinic Cancer Center; 20UC San Diego Moores Cancer
Center; 21Siteman Cancer Center at Barnes-Jewish Hospital and Washington
University School of Medicine; 22City of Hope National Medical Center;
23
Huntsman Cancer Institute at the University of Utah; 24Roswell Park
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The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) are a statement of evidence and consensus of the authors regarding their views of currently accepted
approaches to treatment. The NCCN Guidelines Insights
highlight important changes in the NCCN Guidelines
recommendations from previous versions. Colored
markings in the algorithm show changes and the
discussion aims to further the understanding of these
changes by summarizing salient portions of the panel’s
discussion, including the literature reviewed.
The NCCN Guidelines Insights do not represent the full
NCCN Guidelines; further, the National Comprehensive
Cancer Network® (NCCN®) makes no representations
or warranties of any kind regarding their content, use, or
application of the NCCN Guidelines and NCCN Guidelines
Insights and disclaims any responsibility for their application
or use in any way.
The complete and most recent version of these
NCCN Guidelines is available free of charge at NCCN.org.
© National Comprehensive Cancer Network, Inc. 2022.
All rights reserved. The NCCN Guidelines and the illustrations herein may not be reproduced in any form without the
express written permission of NCCN.

*Provided content development and/or authorship assistance.
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RISK ASSESSMENTa,b,c

• Smoking historyd
• Radon exposuree
• Occupational exposuref
• Cancer historyg
• Family history of lung cancer
• Disease history (COPD or
• Smoking exposureh (secondhand smoke)
Patients not eligible for lung
cancer screening
• Symptoms of lung cancer
(see appropriate NCCN
Guidelines)
• Previous lung cancer (see
Surveillance in the NCCN
Guidelines for Non-Small
Cell Lung Cancer)
• Functional status and/
or comorbidity that would
prohibit curative intent
treatmenti (see Principles
of Surgery in the NCCN
Guidelines for Non-Small Cell
Lung Cancer)

Lung Cancer Screening, Version 1.2022

SCREENING

RISK STATUS

High riskj,k,l
• Age ≥50 y and
• ≥20 pack-year history of
smoking (category 1)

In candidates for screening,
shared patient/provider
decision-making is
recommended, including a

c,m

Low-dose
CT (LDCT)n
(category 1)

Low risk
• Age <50 y and/or
• <20 pack-year history of
smoking

See
Screening
Findings
(LCS-2)

Lung cancer
screening not
recommended

Footnotes
Version 1.2022 © National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

Overview
Well-known risk factors exist for the development of lung
cancer, especially smoking tobacco.1–4 Lung cancer is the
leading cause of cancer-related mortality in the United
States and worldwide.3,5–7 In 2022, an estimated 236,740
new cases (117,910 in men and 118,830 in women) of
lung and bronchial cancer will be diagnosed, and 130,180
deaths (68,820 in men and 61,360 in women) are estimated to occur in the United States due to the disease,
which is approximately 21% of all the US deaths from
cancer.8 Five-year survival rates for lung cancer are only
22.9%, partly because most patients have advanced-stage
lung cancer at initial diagnosis.9 Early detection of lung
cancer is an important opportunity for decreasing mortality. Ideally, effective screening will lead to earlier detection of lung cancer—before patients have symptoms and
when treatment is more likely to be effective—and will
decrease mortality.3 Data support using low-dose CT
(LDCT) of the chest to screen select patients who are at
high risk for lung cancer.10–13 Chest radiography is not
recommended for lung cancer screening.11,14–17
The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines) for Lung Cancer Screening were
developed in 2011 and have been subsequently updated
at least once every year.11,18–20 These NCCN Guidelines
describe risk factors for lung cancer, discuss the beneﬁts
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and risks of LDCT screening, recommend criteria for selecting individuals for screening, provide recommendations for evaluation and follow-up of lung nodules found
during initial and subsequent screening, and discuss the
accuracy of chest LDCT screening protocols and imaging
modalities.20
These NCCN Guidelines Insights focus on recent updates in the NCCN Guidelines for Lung Cancer Screening
from 2022 and 2021 (see LCS-1, LCS-1A, LCS-3, LCS-3A,
LCS-5, pages 756–760, respectively). For a complete list of
the recent updates to these guidelines for 2022, see
“Summary of the Guidelines Updates” in the complete
version of the NCCN Guidelines for Lung Cancer Screening (available at NCCN.org). The NCCN Guidelines Insights explain, in greater detail than the parent NCCN
Guidelines, the reasons why the panel members recently
revised the guidelines and provide a valuable resource for
busy healthcare providers who need to quickly learn
about the recent recommendations to determine whether
their patients are candidates for lung cancer screening.

Clinical Trial Data
Multiple randomized trials have assessed LDCT screening for lung cancer among high-risk groups, including
(1) the National Lung Screening Trial (NLST), sponsored by
the NCI; (2) the Nederlands-Leuvens Longkanker Screenings
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Footnotes
a It

is recommended that institutions performing lung cancer screening use a multidisciplinary approach that includes the specialties of thoracic radiology, pulmonary
medicine, and thoracic surgery.
b Lung cancer screening is appropriate to consider for high-risk patients who are potential candidates for definitive treatment. Chest x-ray is not recommended for lung
cancer screening.
c Although age and smoking history are used for risk assessment, other potential risk factors for lung cancer (eg, occupational exposure, radon exposure, cancer history
family history, lung disease history) may be discussed during shared decision-making.
d All current smokers should be advised to quit smoking, and former smokers should be advised to remain abstinent from smoking. For additional cessation support
and resources, smokers can be referred to https://www.smokefree.gov. Lung cancer screening should not be considered a substitute for smoking cessation. Smoking
history should document both extent of exposure in pack-years and the amount of time since smoking cessation in former smokers. See also the NCCN Guidelines for
Smoking Cessation.
e Documented sustained and substantially elevated radon exposure.
f Agents that are identified specifically as carcinogens targeting the lungs include: silica, cadmium, asbestos, arsenic, beryllium, chromium, diesel fumes, nickel, coal
smoke, and soot.
g There is increased risk of developing new primary lung cancer among survivors of lymphomas, cancers of the head and neck, or smoking-related cancers.
h Individuals exposed to second-hand smoke have a highly variable exposure to the carcinogens, with varying evidence for increased risk after this variable exposure.
Therefore, second-hand smoke is not independently considered a risk factor sufficient for recommending lung cancer screening.
i Curative intent treatment includes surgery, stereotactic body radiation therapy (SBRT), or ablation. SBRT or ablation may be used for medically inoperable patients with
cardiac disease or severe chronic obstructive pulmonary disease (COPD).
j Although randomized trial evidence supports screening up to age 77 years, there is uncertainty about the upper age limit to initiate or continue screening. One can
consider screening beyond age 77 years as long as patient functional status and comorbidity allow consideration for curative intent therapy.
k It has been shown that African- American smokers with less smoking exposure have a similar risk for lung cancer as white smokers with higher smoking exposure. This
increased risk for African- Americans should be considered in shared decision-making and risk assessment. Aldrich M, et al. JAMA Oncol 2019;5:1318-1324.
l See Tammemagi lung cancer risk calculator.
m Shared decision-making aids may assist in determining if screening should be performed. Examples of decision-making aids can be found at: http://www.
shouldiscreen.com/benefits-and-harms-screening.
n All screening and follow-up chest CT scans should be performed at low dose (100–120 kVp and ≤40–60 mAs), unless evaluating mediastinal abnormalities or lymph
nodes, where standard-dose CT with IV contrast might be appropriate (see LCS-A). There should be a systematic process for appropriate follow-up.

Version 1.2022 © National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
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Onderzoek (NELSON); (3) the Multicentric Italian Lung Detection (MILD); (4) the UK Lung Screen (UKLS); (5) the
Danish Lung Cancer Screening Trial (DLCST); and (6) the
Detection And screening of early lung cancer with Novel
imaging Technology (DANTE) trials.10,12,13,21–38 Data from
the larger clinical trials—NLST, NELSON, and MILD—
support screening select individuals who are at high risk
for lung cancer.10–13 The NLST assessed screening with
chest LDCT versus chest radiography in 53,454 current
and former smokers aged 55 to 74 years at high risk for
lung cancer using 3 rounds of annual screening; LDCT
decreased the relative risk of death from lung cancer by
20% (95% CI, 6.8–26.7; P5.004) compared with chest radiography.11 The number needed to screen (NNS) to prevent
one lung cancer death was 323 over 6.5 years of follow-up.39
Extended follow-up of the NLST showed an NNS of 303.12
Although the NLST also reported a signiﬁcant decrease in
all-cause mortality, this decrease was largely attributable to
lower lung cancer mortality.
The NELSON trial assessed LDCT screening (4 rounds)
versus no screening in 13,195 men and 2,594 women aged
50 to 74 years at high risk for lung cancer who were current
and former smokers. Data from the NELSON trial show that
LDCT decreased lung cancer mortality in both men and
women at high risk for lung cancer compared with no
screening.10 After 10 years, lung cancer mortality with LDCT
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screening was 26% lower in men and 39% lower in women
compared with the no screening group.10 The NNS to
prevent one lung cancer death was 130 over 10 years of
follow-up.39 The NELSON trial used volume-based LDCT
screening and classiﬁed scans as “indeterminate” when
short-term follow-up was indicated, delaying the
classiﬁcation as “positive” or “negative” scans.10 The
use of “indeterminate” reduced the number of scans
considered to be false-positive, but resulted in similar
metrics to Lung Imaging Reporting and Data System
(Lung-RADS) (see “Lung Screening Program” section on
page 761 for content about Lung-RADS). Although the
NELSON publication reports a reduction in false-positive
results, this reduction is due to the use of an indeterminate
classiﬁcation until a follow-up study is completed.10 At the
time of the follow-up study, “positive” or “negative” is
then assigned rather than being classiﬁed as positive at the
time of the initial scan. Although this method reduced
false-positive scans, this reduction is based on classiﬁcation rather than any actual differences in scan metrics.
The MILD trial assessed LDCT screening (annual or biennial) versus no screening in 4,099 adults aged 49 to 75 years
with a $20 pack-year smoking history.13 After 10 years of
screening, the LDCT arm yielded a 39% decreased risk of
lung cancer mortality (hazard ratio [HR], 0.61; 95% CI,
0.39–0.95) and a 20% decrease in all-cause mortality. The
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EVALUATION OF
SCREENING FINDINGS

Solid nodule
on initial
screening
LDCTo,p,r
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FOLLOW-UP OF SCREENING FINDINGS

<6 mms

Annual screening LDCT until patient is no

≥6 to <8
mms

LDCT in 6 mon

≥8 to <15
mms

LDCT in 3 mon
or
Consider
PET/CTt

≥15 mms

Chest CT
+ contrast
and/or
PET/CTt

Solid
endobronchial
nodule

n,q

See Evaluation (LCS-7)
Low suspicion
of lung canceru

LDCT in 3 mon

High suspicion
of lung canceru

Biopsyv,w,x,y
or
Surgical
excisionx,y

LDCTn ≤1 mo
(immediately after
vigorous coughing)

If no resolution

No cancerw

Annual screening LDCT until
patient is no longer a candidate
n,q

Cancer

See appropriate
NCCN Guidelines

Bronchoscopy

Footnotes
Version 1.2022 © National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

beneﬁt of screening improved beyond the ﬁfth year, with a
58% decreased risk of lung cancer mortality (HR, 0.42; 95%
CI, 0.22–0.79).

Selection of Individuals for Lung Screening
Originally, the NCCN Guidelines recommended LDCT
screening for 2 high-risk groups. Group 1 included individuals aged 55 to 77 years with a $30 pack-year history
of smoking tobacco who currently smoked or, if a former
smoker, had quit within 15 years (category 1), which was
based on the NLST inclusion criteria.11 Group 2 included
individuals aged $50 years with a $20 pack-year history
of smoking tobacco who were either current or former
smokers with at least one additional risk factor, such as
occupational exposure to lung carcinogens.40 The NCCN
Guidelines have a 10-year history of recommending lung
screening for individuals in the previous group 2. In
2020, the NCCN panel consolidated these 2 groups into
one high-risk group and elevated the LDCT screening
recommendation to category 1 (see LCS-1, page 756).41
In 2013, the US Preventive Services Task Force (USPSTF)
recommended lung screening for adults aged 55 to
80 years with a 30 pack-year smoking history who currently smoked or had quit within the last 15 years.14
In 2021, USPSTF revised their LDCT screening recommendations to include adults aged 50 to 80 years with a 20
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pack-year smoking history who currently smoked or had
quit within the last 15 years,42 aligning more closely with
the NCCN Guidelines.
Currently, the NCCN Lung Cancer Screening Panel
recommends lung cancer screening using LDCT (category 1) for individuals with high-risk factors based on
clinical trial data.10–13 Individuals are at high risk for lung
cancer if they are aged $50 years with a $20 pack-year
history of smoking tobacco (see LCS-1, page 756). Previous NCCN recommendations had been based primarily
on the NLST. However, since the very ﬁrst guideline in
2011, NCCN has also recommended screening for the additional group of individuals aged $50 years with smoking exposure of $20 pack-years if they also had an
additional risk factor for lung cancer. This additional
group was included because the panel considered that
limiting screening to the NLST inclusion criteria alone
was arbitrary and incomplete, given that the NLST only
used age and smoking history for inclusion criteria and
did not consider other well-known risk factors for lung
cancer. Others share this opinion.42–45 Using the narrow
NLST criteria—individuals aged 55 to 77 years with a $30
pack-year smoking history—only 27% of patients being
diagnosed with lung cancer would be candidates for
LDCT screening.46 The panel decided that it was important to expand screening beyond the NLST criteria to be
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Footnotes
n All

screening and follow-up chest CT scans should be performed at low dose (100–120 kVp and ≤40–60 mAs), unless evaluating mediastinal abnormalities or lymph
nodes, where standard-dose CT with IV contrast might be appropriate (see LCS-A). There should be a systematic process for appropriate follow-up.
o The NCCN Guidelines for Lung Cancer Screening are harmonized with Lung-RADS with rounding of measurement to the nearest whole number (mm). https://www.
acr.org/-/media/ACR/Files/RADS/Lung-RADS/LungRADSAssessmentCategoriesv1-1.pdf.
p Without benign pattern of calcification, fat in nodule suggestive of hamartoma, or features suggesting inflammatory etiology. When multiple nodules or other findings
are present that suggest occult infection or inflammation is a possibility, suggest follow-up LDCT in 1–3 months.
q There is uncertainty about the appropriate duration of screening and the age at which screening is no longer appropriate.
r A nodule is a rounded opacity, measuring up to 3 cm in diameter. A solid nodule has a homogeneous soft-tissue attenuation, a ground-glass nodule (also known as
a nonsolid nodule) has hazy increased attenuation that does not obliterate bronchial and vascular margins, and a part-solid nodule has elements of both solid and
ground-glass nodules. Nodules should be evaluated and measured on CT using lung windows. The size of all nodules is underestimated when viewed on soft-tissue
windows, and some nodules may not even be visible, particularly ground-glass nodules and small nodules. Bankier AA, et al. Radiology 2017;285:584-600.
s Nodules should be measured on lung windows and reported as the average diameter rounded to the nearest whole number; for round nodules only a single diameter
measurement is necessary. Mean diameter is the mean of the longest diameter of the nodule and its perpendicular diameter.
t PET has a low sensitivity for nodules with <8 mm of solid component and for small nodules near the diaphragm. PET/CT is only one consideration of multiple criteria for
determining whether a nodule has a high risk of being lung cancer. In areas endemic for fungal disease, the false-positive rate for PET/CT is higher.
u The evaluation for the suspicion of lung cancer requires a multidisciplinary approach with expertise in lung nodule management (thoracic radiology, pulmonary
medicine, and thoracic surgery). This may include use of a lung nodule risk calculator to assist with probability determination. Examples of lung nodule risk
calculators include: Mayo risk model; Brock university model; and model by Herder GJ, et al. Chest 2005;128:2490-2496. The use of risk calculators does not replace
multidisciplinary nodule management. Geographic and other factors can substantially influence the accuracy of nodule calculators.
v Tissue samples need to be adequate for both histology and molecular testing. Travis WD, et al. In: WHO Classification of Thoracic Tumors, 5th Ed. Lyon: International
Agency for Research on Cancer; 2021:29-36.
w If biopsy is non-diagnostic and a strong suspicion for cancer persists, suggest repeat biopsy, surgical excision, or short-interval LDCT follow-up (3 months).
x See the diagnostic evaluation of a lung nodule (DIAG-1 through DIAG-A) in the NCCN Guidelines for Non-Small Cell Lung Cancer.
y In many cases, patients with a strong clinical suspicion of stage I or II lung cancer (based on risk factors and radiologic appearance) do not require a biopsy
before surgery. A biopsy adds time, cost, and procedural risk and is frequently unnecessary for treatment decisions. A preoperative biopsy may be preferred by the
surgeon and/or patient prior to surgery. A preoperative biopsy may be appropriate if a non-lung cancer diagnosis is strongly suspected, which can be diagnosed by
bronchoscopy, percutaneous core biopsy, or fine-needle aspiration (FNA), or if an intraoperative diagnosis appears difficult or very risky. When a preoperative tissue
diagnosis has not been obtained, an intraoperative procedure (ie, wedge resection or needle biopsy) should be performed to confirm a cancer diagnosis before
proceeding with lobectomy, bilobectomy, or pneumonectomy. See Principles of Diagnostic Evaluation in the NCCN Guidelines for Non-Small Lung Cancer.

Version 1.2022 © National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
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inclusive of a larger group of individuals at risk for lung
cancer.46,47
Based on additional evidence from the NELSON and
MILD trials, the panel combined the previous 2 groups
and levels of recommendations into a simpliﬁed and expanded age range for lung screening to $50 years and
smoking history of $20 pack-years.10,13,42,48 Data suggest
that the lung cancer risk for individuals with a 20 to 29
pack-year smoking history is similar to that of individuals
with a $30 pack-year history, and thus this group has also
been included in screening recommendations by
NCCN.48 In the NCCN Guidelines, the age range for LDCT
was expanded to $50 years for several reasons. The panel
recognizes that younger individuals are also at high
risk for lung cancer based on data from several studies. Three phase III randomized trials assessed screening in patients aged 50 to 55 years. The NELSON and
UKLS screening trials assessed LDCT in adults aged 50
to 75 years.10,25 The DLCST screened adults aged 50 to
70 years.27,49,50 Several studies have assessed LDCT using an extended age range of 50 to 85 years.51–53 Data
suggest that decreasing the age and smoking history
cutoffs will help reduce disparities in LDCT screening
for Black/African Americans.54,55
Finally, the NCCN panel decided not to include an
upper age cutoff for lung cancer screening, determining
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that eligibility for screening should be contingent on eligibility for treatment, rather than on an arbitrary chronologic age. Approximately 27% of lung cancer is diagnosed
in older patients aged 75 to 84 years, and 9.4% occurs in
patients aged .84 years.9,56,57 Annual LDCT screening is
recommended to continue for eligible individuals at high
risk until they are no longer candidates for deﬁnitive
treatment.58,59 Determining factors to consider include
functional status, comorbidities that could impede curative treatment, and an individual’s interest and willingness to undergo treatment. Although randomized trial
data support screening up to age 77 years, uncertainty
exists about the appropriate duration of screening and
the age at which screening is no longer appropriate.60,61
By expanding lung cancer screening criteria to include
groups at high risk—individuals aged $50 years with a
$20 pack-year smoking history—thousands of additional
lives may be saved.47,56,62–64
Lung cancer screening recommendations from
USPSTF and the Centers for Medicare & Medicaid Services (CMS) restrict coverage of screening for lung cancer
to adults who are currently smoking or have quit within
the past 15 years.42 The NCCN panel does not agree with
this 15-year restriction, although acknowledging that the
cessation of tobacco smoking decreases the risk for lung
cancer. However, even former smokers have a higher risk
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EVALUATION OF
SCREENING FINDINGS
<20 mms

Lung Cancer Screening, Version 1.2022

FOLLOW-UP OF SCREENING FINDINGS

Annual screening LDCT until patient is no

n,q

Nonsolid
nodule on
initial screening
LDCTo,p,r,z,aa

≥20 mms

LDCT in 6 mon

See Evaluation (LCS-10)

n All

screening and follow-up chest CT scans should be performed at low dose (100–120 kVp and ≤40–60 mAs), unless evaluating mediastinal abnormalities or lymph
nodes, where standard-dose CT with IV contrast might be appropriate (see LCS-A). There should be a systematic process for appropriate follow-up.
NCCN Guidelines for Lung Cancer Screening are harmonized with Lung-RADS with rounding of measurement to the nearest whole number (mm). https://www.
acr.org/-/media/ACR/Files/RADS/Lung-RADS/LungRADSAssessmentCategoriesv1-1.pdf.
p Without benign pattern of calcification, fat in nodule suggestive of hamartoma, or features suggesting inflammatory etiology. When multiple nodules or other findings
are present that suggest occult infection or inflammation is a possibility, suggest follow-up LDCT in 1–3 months.
q There is uncertainty about the appropriate duration of screening and the age at which screening is no longer appropriate.
r A nodule is a rounded opacity, measuring up to 3 cm in diameter. A solid nodule has a homogeneous soft-tissue attenuation, a ground-glass nodule (also known as
a nonsolid nodule) has hazy increased attenuation that does not obliterate bronchial and vascular margins, and a part-solid nodule has elements of both solid and
ground-glass nodules. Nodules should be evaluated and measured on CT using lung windows. The size of all nodules is underestimated when viewed on soft-tissue
windows, and some nodules may not even be visible, particularly ground-glass nodules and small nodules. Bankier AA, et al. Radiology 2017;285:584-600.
s Nodules should be measured on lung windows and reported as the average diameter rounded to the nearest whole number; for round nodules only a single diameter
measurement is necessary. Mean diameter is the mean of the longest diameter of the nodule and its perpendicular diameter.
z It is crucial that all nonsolid lesions be reviewed at thin (<1.5 mm) slices to exclude any solid components. Any solid component in the nodule requires management of
the lesion with the part-solid recommendations (see LCS-9).
aa Lung-RADS 1.1 has increased the size of a non-solid nodule that can continue with annual screening to <30 mm, rather than <20 mm as recommended in the
previous version. The NCCN Guidelines Panel has not harmonized this portion of the Lung-RADS update, as the panel members feel that baseline or new non-solid
nodules ≥20 mm should have an earlier evaluation at 6 months. Hammer MM, et al. Radiology 2021;300:586-593.
o The

Version 1.2022 © National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

for lung cancer compared with individuals who have
never smoked. There is not a substantive drop off in that
risk after 15 years since quitting (YSQ). An analysis of the
Framingham Heart Study found that lung cancer risk remains .3-fold higher in former smokers after 25 YSQ
than in never smokers, and 4 of 10 lung cancers occurred
in former smokers with .15 YSQ.65 Another study reported that former smokers had an elevated lung cancer
risk (relative risk, 6.6; 95% CI, 5.0–8.7) up to 30 years after
smoking cessation.66 A prospective study evaluated patients with lung cancer who would have “missed out” on
lung cancer screening using the 2013 USPSTF recommendations. By far, the largest percentage of those patients with lung cancer who were not eligible for
screening based on the 2013 USPSTF criteria were due
solely to having quit smoking for .15 years.67 The
NCCN panel has not placed a time limit for screening eligibility after smoking cessation, because the 15-year restriction is not based on or justiﬁed by evidence. Further,
this restriction creates unintended consequences and a
paradox of incentives for former smokers who wish to
undergo or continue lung cancer screening. As a consequence of this 15-year restriction, individuals may be unintentionally encouraged to resume smoking, or to lie
about their smoking history, to remain eligible for
screening.
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The NCCN Lung Cancer Screening Panel used the
NLST and NELSON inclusion criteria, nonrandomized
studies, and/or observational studies to develop the
NCCN risk categories.10–13 Screening with LDCT is only
recommended for select individuals at high risk for lung
cancer if they are potential candidates for curative-intent
therapy (see LCS-1 and LCS-1A, pages 756 and 757, respectively); individuals at moderate or low risk should
not be screened. For the 2022 update (Version 1), the
NCCN panel clariﬁed that curative-intent therapy includes surgery, stereotactic body radiation therapy
(SBRT), or ablation. SBRT or ablation are recommended
for patients who are medically inoperable or decline surgery. Individuals with extensive frailty and/or comorbidity are not candidates for lung cancer screening if they
are not candidates for curative-intent therapy. The initial
risk assessment before screening needs to include an assessment of functional status to determine whether patients can tolerate curative-intent treatment if they are
found to have lung cancer. Individuals with previously
treated cancers other than lung cancer are candidates for
lung screening if they have high-risk criteria for age and
smoking history, good functional status, and can tolerate
curative-intent therapy if needed. Patients previously
treated for lung cancer are under surveillance indeﬁnitely
until they are also no longer eligible for treatment (see
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“Surveillance” in the NCCN Guidelines for Non–Small
Cell Lung Cancer, available at NCCN.org). Although similar to lung screening, surveillance after treatment of lung
cancer is not addressed in the NCCN Guidelines for Lung
Cancer Screening.
Analyses of some lung cancer screening studies using
LDCT scans suggest that overdiagnosis (ie, diagnosis of
cancer that would never be life-threatening) and falsepositive screening tests are signiﬁcant concerns.68–70
When assessing subsequent scans, the most important
radiologic factors are resolution, stability, or growth of a
previous nodule(s) or appearance of a new nodule(s)
when compared with a previous imaging study. Rapid increase in nodule size suggests an inﬂammatory etiology
or malignancy other than non–small cell lung cancer.
Data from the NELSON trial indicate that new solid
nodules found during subsequent CT screening are
more likely to be lung cancer than solid nodules found
at baseline screening.23 Approximately 44% of new
solid nodules (50–500 mm3) did not resolve, and 10% of
them were cancer, whereas only 3% of nonresolving solid
nodules at baseline were lung cancer.23 Thus, new solid nodules need to be followed more aggressively than baseline
solid nodules.23

Lung Screening Program
Lung cancer screening with LDCT should be part of a
program of care and should not be performed in isolation as a free-standing test.71–74 Trained personnel and an
organized administrative system to contact patients to
achieve compliance with recommended follow-up studies
are required for an effective lung screening program.73,75,76
The NCCN-recommended follow-up intervals assume
compliance with follow-up recommendations. To help
ensure good image quality, all chest LDCT screening programs should use CT scanners that meet the standards of
the American College of Radiology (ACR).77 The ACR has
developed Lung-RADS to standardize the reporting and
management of LDCT lung examinations.64,71,78–80 The
Lung-RADS protocol has been shown to improve the detection of lung cancer and to decrease the false-positive rate.73,75,78,79,81–84 Previously, the panel harmonized
Lung-RADS with the NCCN Guidelines for Lung Cancer
Screening by revising the nodule management algorithm
for screen-detected lung nodules.78 The NCCN threshold
cutoffs for solid, part-solid, and nonsolid nodules have
been rounded to the nearest whole number to harmonize
with the Lung-RADS cutoffs for most of the nodules
(see LCS-3 and LCS-3A, pages 758 and 759, respectively).64,71,80 For the 2022 update (Version 1), the NCCN
panel decided to continue using a cutoff for nonsolid
nodules of 20 mm and to not use the Lung-RADS 1.1 cutoff of 30 mm (see LCS-5, page 760).80,85 The panel decided
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that baseline or new nonsolid nodules of $20 mm should
have an earlier evaluation at 6 months.86
As with any screening test, the risks and beneﬁts
should be discussed with the patient before an initial
screening LDCT scan is performed.60,87–89 Shared patient/
provider decision-making may be the best approach before deciding whether to perform LDCT lung screening,
especially for patients with comorbid conditions.14,90,91
Data suggest that Black/African American smokers are at
greater risk for lung cancer than White smokers who
have the same smoking history.54,55 This increased risk
for Black/African Americans should be considered in
shared decision-making and risk assessment. It is recommended that institutions performing lung cancer screening
use a multidisciplinary approach to program management
that may include specialties such as chest radiology, pulmonary medicine, and thoracic surgery.92 Guidelines
from the American College of Chest Physicians and
ASCO state that only centers with considerable expertise should be offering LDCT scans of the chest for
lung cancer screening.93

Summary
Data support using LDCT of the chest to screen select patients who are at high risk for lung cancer.10–13 Chest radiography is not recommended for lung cancer screening.11,14–17
The NCCN Guidelines for Lung Cancer Screening recommend criteria for selecting individuals for LDCT screening
and provide recommendations for evaluation and followup of lung nodules found during initial and subsequent
screening.20
These NCCN Guidelines Insights focus on recent updates for the NCCN Guidelines for Lung Cancer Screening. The panel recommends lung cancer screening using
LDCT (category 1) for individuals with high-risk factors
based on clinical trial data.10–13,21 Individuals are high risk
if they are aged $50 years with a $20 pack-year history
of smoking tobacco (see LCS-1, page 756). The NCCN
panel previously expanded the age range cutoff for lung
screening to $50 years to ensure that more individuals
would be screened based on the NELSON trial and other
data.10,13,42 The panel also decreased the smoking history
cutoff to $20 pack years.48,65,67 Screening with LDCT
should be recommended for select individuals at high
risk if they are potential candidates for curative-intent
therapy. For the 2022 update (Version 1), the panel clariﬁed that curative-intent therapy includes surgery, SBRT,
or ablation. SBRT or ablation are recommended for patients who are medically inoperable or decline surgery.
LDCT screening is not recommended for individuals
with functional status or comorbidity that would prohibit curative-intent therapy.
The Lung-RADS protocol has been shown to improve
the detection of lung cancer and to decrease the false-
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positive rate.73,75,78,79,81–84 The NCCN threshold cutoffs for
solid, part-solid, and nonsolid nodules have been rounded
to the nearest whole number to harmonize with the
Lung-RADS cutoffs for most of the nodules.64,71,80 For the
2022 update (Version 1), however, the panel decided to
continue using a cutoff for nonsolid nodules of 20 mm
rather than the Lung-RADS 1.1 cutoff of 30 mm (see LCS-5,

Lung Cancer Screening, Version 1.2022

page 760).80,85 The panel recommends that baseline or new
nonsolid nodules of $20 mm should have an earlier
evaluation at 6 months.86
To participate in this journal CE activity, go to
https://education.nccn.org/node/91098
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