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Screening for Lung Cancer with Low Dose Computed Tomography Final Decision Memo 

Detailed Summary 

On Feb. 10, the Centers for Medicare & Medicaid Services (CMS) released its final coverage decision 
memorandum which updates the national coverage determination (NCD) to expand coverage for lung 
cancer screening with low-dose computed tomography (LDCT) to improve health outcomes for 
Medicare beneficiaries with lung cancer. CMS initiated two 30-day public comment periods and issued a 
proposed decision memorandum on Nov. 17, 2022. In the final decision memorandum, CMS has 
responded to over 200 comments received during the public comment period.   

The coverage policy simplifies requirements for the counseling and shared decision-making visit, 
removes the restriction that it must be furnished by a physician or non-physician practitioner, reduces 
the eligibility criteria for the reading radiologist, and reduces the radiology imaging facility eligibility 
criteria (including removes the requirement that facilities participate in a registry).  The finalized policy is 
effective Feb. 10. Medicare will cover lung cancer screening with LDCT if all eligibility requirements listed 
in the NCD are met.   

CMS has determined that the evidence is sufficient to expand the eligibility criteria for Medicare 
beneficiaries receiving LDCT when the criteria below are met: 

Summary of Changes  

Topic Proposed Coverage Decision (Nov. 17, 
2021) 

Final Coverage Decision (Feb. 10, 2022) 

Beneficiary Eligibility 
Criteria 

• Age 50 – 77 years; 
• Asymptomatic (no signs or 

symptoms of lung cancer); 
• Tobacco smoking history of at 

least 20 pack-years (one pack-
year = smoking one pack per 
day for one year; 1 pack = 20 
cigarettes); 

• Current smoker or one who has 
quit smoking within the last 15 
years; and 

• Receive an order for lung 
cancer screening with LDCT. 

 

No changes policy finalized as 
proposed. 

Counseling and 
Shared Decision-
Making Visit 

Before the beneficiary’s first lung 
cancer LDCT screening, the beneficiary 
must receive a counseling and shared 
decision-making visit that meets all of 
the following criteria, and is 
appropriately documented in the 
beneficiary’s medical records: 

• Determination of beneficiary 
eligibility; 

No changes policy finalized as 
proposed. 
 
Note: CMS finalized it will remove the 
restriction that the counseling and 
shared decision-making visit must be 
furnished by a physician or non-
physician practitioner. This change 
allows for this service to be furnished 
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• Shared decision-making, 
including the use of one or 
more decision aids; 

• Counseling on the importance 
of adherence to annual lung 
cancer LDCT screening, impact 
of comorbidities and ability or 
willingness to undergo 
diagnosis and treatment; and 

• Counseling on the importance 
of maintaining cigarette 
smoking abstinence if former 
smoker; or the importance of 
smoking cessation if current 
smoker and, if appropriate, 
furnishing of information about 
tobacco cessation 
interventions. 

 

by auxiliary personnel “incident to” a 
physician’s professional service.  

Reading Radiologist 
Eligibility Criteria 

For purposes of Medicare coverage of 
lung cancer screening with LDCT, the 
reading radiologist must meet the 
following eligibility criteria: 

• Board certification or board 
eligibility with the American 
Board of Radiology or 
equivalent organization; and 

• Documented participation in 
continuing medical education 
in accordance with current 
American College of Radiology® 
(ACR®)  standards. 

 

 CMS removed the requirement for the 
reading radiologist to document 
participation in continuing medical 
education.   
 

Radiology Imaging 
Facility Eligibility 
Criteria 

CMS proposed to remove the radiology 
imaging facility eligibility criteria 
(including radiation dose, lung nodule 
reporting system, smoking cessation 
interventions, and CMS-approved 
registry data submission) 
 

CMS did not finalize its proposal to 
remove the requirements for utilization 
of a standardized lung nodule 
identification, classification, and 
reporting system. All other changes 
were finalized as proposed. 
 
Note: Despite CMS’ decision to no 
longer require registry data submission, 
the ACR Lung Cancer Screening registry 
will remain in operation to support 
quality improvement and excellence in 
lung cancer screening.  
 

 

https://www.acr.org/Practice-Management-Quality-Informatics/Registries/Lung-Cancer-Screening-Registry


3 
 

Timeline of Recent Activities  

Date Actions Taken 

May 18, 2021 CMS initiates this national coverage analysis. A 30-day 
public comment period begins. 

June 17, 2021 First public comment period ends. CMS receives 170 
comments. 

Nov. 17, 2021 Proposed Decision Memorandum posted. 30-day public 
comment period begins. 

Dec. 17, 2021 Second public comment period ends. CMS receives 49 
public comments.  

 

Synopsis of Public Comments  

Beneficiary Eligibility Criteria  

• Age 50 – 77 years; 

• Asymptomatic (no signs or symptoms of lung cancer); 

• Tobacco smoking history of at least 20 pack-years (one pack-year = smoking one pack per day 
for one year; 1 pack = 20 cigarettes); 

• Current smoker or one who has quit smoking within the last 15 years; and 

• Receive an order for lung cancer screening with LDCT. 

CMS finalized its proposed decision to expand lung cancer screening with LDCT for Medicare 
beneficiaries.  Most of the public comments received supported revising the NCD to expand beneficiary 
eligibility by reducing the starting screening age from 55 to 50 and lowering the pac tobacco smoking 
history from 30 to 20 years. This expansion will expand access to at-risk populations; specifically, 
females, African Americans, and underserved populations. This also enables expansion for screening in 
persons who have enrolled in Medicare early due to disability or End Stage-year Renal Disease (ESRD). 

Upper age limit 

CMS received comments to increase the upper age limit from 77 to 80 to align with the United States 
Preventive Services Taskforce (USPSTF) recommendation and to be consistent with private insurers. 
Commenters who supported the removal of the upper age limit believe that providers should be 
allowed to determine if lung cancer screening is appropriate on an individual basis. Many believe the 
upper age limit of 77 is not supported by clinical evidence and is based on arbitrarily chosen age cutoffs 
in various lung cancer screening clinical trials.  

CMS finalized its proposed decision to cover patients aged 50-77 years of age. CMS indicates there 
continues to be no relevant published human clinical study literature regarding the use of low dose CT in 
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persons aged 77- to 80-years-old and therefore, the evidence is insufficient to determine if patients over 
77 years would benefit from low dose CT screening for lung cancer. 

15-Year Quit Smoking History 

CMS received public comments that disagreed with retaining the beneficiary eligibility requirement of 
having quit smoking within the past 15 years. Many claimed there is no substantive data to support a 
significant reduction in lung cancer risk in this time frame while others state that multiple studies have 
concluded that there are benefits beyond the 15-year cut-off.  

CMS finalized its proposal to retain the beneficiary eligibility requirement of having quit smoking within 
the past 15 years. CMS did not identify evidence to determine if persons who quit smoking more than 
15 years ago would benefit from low dose CT screening for lung cancer. They assert evidence provided 
did not assess the important health outcome of mortality. Therefore, in the absence of relevant 
evidence, beneficiaries who have quit smoking greater than 15 years ago remain non-covered by 
Medicare. 

Written Order 

CMS received supportive comments on its proposal to remove the word ‘written’ from the written order 
requirement and remove the documentation requirement in the beneficiary’s medical record. CMS is 
also removing the requirement for written orders for subsequent annual lung cancer screening with 
low-dose CT. Orders for subsequent annual lung cancer screening with LDCT are standard practice and 
are no longer necessary as part of the NCD. CMS indicates eliminating the requirement for a written 
order will reduce administrative burden and facilitate improved access to lung cancer screening with 
LDCT. 

Expanding Beneficiary Eligibility Beyond USPSTF 

CMS is not adopting the commenters’ suggestion to expand the beneficiary eligibility criteria to include 
additional risk populations. Several commenters suggested expanding the beneficiary eligibility criteria 
beyond the USPSTF recommendation to include additional risk populations. Commenters suggested 
CMS should consider how lung cancer screening can further reach at-risk Medicare beneficiaries who 
have no smoking history but have other potential risk factors including long-term exposure to 
secondhand smoke, and environmental and occupational exposures. Commenters also noted that the 
current beneficiary eligibility criteria do not consider beneficiaries who smoked less than one pack per 
day or smoked for less than 20 years, including beneficiaries with occupational exposures, such as first 
responders. for an additional preventive service to be included for Medicare coverage, it must be 
recommended with a grade of A or B rating by the USPSTF. The studies used to inform the 2021 
USPSTF recommendation either did not examine these additional at-risk populations or the evidence did 
not support an A or B rating.  

Risk Prediction Models 

One commenter suggested CMS incorporate using an accurate risk prediction model in the screening 
criteria. CMS indicates the risk prediction modeling information provided by commenters is a very low 
level of evidence and they do not consider it sufficient to make changes in the eligibility criteria for lung 
cancer screening with low dose CT. 
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Counseling and Shared Decision-Making Visit 

Before the beneficiary’s first lung cancer LDCT screening, the beneficiary must receive a counseling and 
shared decision-making visit that meets all of the following criteria, and is appropriately documented in 
the beneficiary’s medical records: 

• Determination of beneficiary eligibility; 

• Shared decision-making, including the use of one or more decision aids; 

• Counseling on the importance of adherence to annual lung cancer LDCT screening, impact of 
comorbidities and ability or willingness to undergo diagnosis and treatment; and 

• Counseling on the importance of maintaining cigarette smoking abstinence if former smoker; or 
the importance of smoking cessation if current smoker and, if appropriate, furnishing of 
information about tobacco cessation interventions. 

CMS received several comments on its proposed changes to this criterion. CMS sees SDM as a critical 
component of lung cancer screening with LDCT thus it will remain a requirement within the NCD. Some 
of the comments supported and appreciated CMS simplifying the requirements for the counseling and 
SDM visit, while many commenters, including the ACR, supported removing counseling and SDM as a 
requirement altogether. ACR agrees SDM should be encouraged and utilized but eliminated as a 
documentation requirement for coverage and reimbursement. Even with the simplified requirements 
there is an administrative burden and creates a barrier to screening. Screening services such as 
mammography and colon cancer screening do not have the same SDM requirement and the USPSTF 
only recommends an SDM visit before lung cancer screening.   

CMS appreciates commenters recognizing the importance of counseling and SDM in lung cancer 
screening with LDCT and understands the additional concerns expressed. They agree that SDM is a 
critical component of lung cancer screening with LDCT due to the complexities around the discussion of 
low dose CT and benefits, harms, and patient adherence. While some commenters requested CMS 
strengthen rather than simplify the SDM criteria, in its final decision, CMS removed some specificity 
around documentation of the information on the beneficiary eligibility criteria and SDM elements to 
reduce provider burden and improve access to lung cancer screening with low dose CT.  

CMS received comments encouraging the use of telehealth to complete the SDM visit if the requirement 
was retained. CMS appreciated the comments and support reducing barriers and increasing access to 
screening services through telehealth. CPT code G0296, defined as a counseling visit to discuss the need 
for lung cancer screening using low dose CT scanning (the service is for eligibility determination and 
shared decision making), is listed as a permanent telehealth code. The code is payable in the facility and 
the non-facility setting. You can access the complete list of telehealth services. 

Additionally, CMS clarified the NCD states that the counseling and shared decision-making visit must 
occur before the beneficiary’s first lung cancer screening. The NCD does not prevent the SDM visit from 
occurring on the same day as the lung cancer screening exam or from occurring in conjunction with the 
actual lung cancer screening exam. If the counseling and shared decision-making visit occur before the 
beneficiary’s first lung cancer screening exam, then it satisfies the NCD. As a reminder, this required 
counseling and shared decision-making the visit is only required before the first LDCT screening. 

https://www.cms.gov/Medicare/Medicare-General-Information/Telehealth/Telehealth-Codes
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Furnished by Physician or Non-physician Practitioner (NPP) 

CMS is finalizing its proposed decision to remove the requirement that the counseling and shared 
decision-making visit must be furnished by a physician or non-physician practitioner (NPP). This 
flexibility will reduce the burden on providers and broaden access to LDCT screening. The expansion 
allows for this service to be furnished by auxiliary personnel “incident to” a physician’s professional 
service. CMS received public comments supporting the removal of the requirement that the counseling 
and shared decision-making visit must be furnished by a physician or NPP while some commenters want 
to ensure that shared decision-making conversations still include a patient’s healthcare provider. This 
expansion allows other types of providers eligibility to furnish this service. Commenters acknowledged 
this expansion will ease the burden on physicians and NPPs and expand the number of providers who 
can deliver the counseling and shared decision-making visits.  

CMS appreciates the support and understands the concern to include the beneficiary’s healthcare 
provider in these discussions. Also, CMS supports continued training for shared decision-making for all 
healthcare providers and encourages providers to consult with professional societies and provider 
groups for training opportunities. 

Decision Aids 

CMS received comments that generally supported the requirement that shared decision-making include 
one or more decision aids but cited the need for more specificity. Some comments favor the removal of 
the requirement to use decision aids, stating that since there is no designated, standard decision aid it 
creates more complexity and administrative burden for providers. CMS is finalizing its proposal to 
remove specifications for the components of the shared decision-making tools. CMS indicates in its 
analysis several professional organizations and societies suggest the use of decision aids but do not 
specify the elements required as part of the shared decision-making tool. CMS believes the tools and 
guidance have matured since the early inception of shared decision-making but are continuing not to 
require the use of a specific decision aid. Eligible practitioners may select from various available decision 
aids designed for this purpose and recognized by national professional medical organizations. 

Reading Radiologist Eligibility Criteria 

For purposes of Medicare coverage of lung cancer screening with LDCT, the reading radiologist must 
have board certification or board eligibility with the American Board of Radiology or equivalent 
organization. 

Documented Training 

CMS finalized its proposed decision to remove the training documentation requirement for the reading 
radiologist. Training requirements are included in the Maintenance of Certification (MOC) for reading 
radiologists. CMS indicates removing this requirement will reduce the documentation burden on the 
providers. 

300 Chest CTs within the Past 3 Years 

CMS finalized its proposed decision to remove the requirement for reading radiologists to document 
involvement in the supervision and interpretation of at least 300 chest computed tomography 
acquisitions in the past 3 years. Several commenters did not support this decision. Additionally, two 
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commenters indicated there are no provisions to require the American College of Radiology to mandate 
any certification or training for radiologists to read LDCT scans which would ensure a high-quality LDCT 
report. CMS states high-quality reporting will continue as training, including formal training, is more 
readily available to radiologists. Imaging centers or professional societies may choose to adopt an 
experiential requirement but eliminating this issue from the NCD reduces documentation requirements 
as part of coverage. Throughout the final decision, CMS indicates screening, is a more mature service 
than when CMS first issued an NCD and declares it is no longer necessary for CMS to dictate experience 
as part of the NCD.  

CME Requirement 

CMS did not finalize its proposed decision and has decided to eliminate the requirement to document 
participation in continuing medical education in accordance with current American College of Radiology 
standards removing this requirement from its final decision. A commenter requested clarification as to 
why this criterion was retained within the Reading Radiologist Eligibility Criteria. As written, the NCD 
does not specify any requirement for CME specific to lung cancer screening within the 75 CME credits 
required for Maintenance of Certification (MOC) and it is the same required documentation needed to 
submit to the ACR and ABR. CMS appreciated the commenter identifying this discordance and has 
concluded that the requirement is not meaningfully contributing to the policy because it is unclear and 
nonspecific. Further, board certification currently requires continuing education leaving it unnecessary 
to maintain this separate requirement.  

Radiology Imaging Facility Eligibility Criteria 

For purposes of Medicare coverage, lung cancer screening with LDCT must be furnished in a radiology 
imaging facility that utilizes a standardized lung nodule identification, classification, and reporting 
system. 

Radiation Dose  

CMS finalized its proposed decision to remove the radiation dose requirement from the final NCD. 
Several commenters did not support the removal of the radiation dose criteria. They believe that 
eliminating this requirement could potentially cause confusion and no longer provide a distinction 
between low dose and regular dose screening protocols. CMS indicates in its response, multi-society, 
multi-disciplinary organizations with extensive expertise in LDCT scans, such as the American College of 
Radiology, have published guidelines on the radiation dose that should be emitted by the low dose CT 
scan. The guidelines also appear to support the effort to standardize the protocol for administering the 
low-dose CT scan. Given that there are readily available evidence-based guidelines and LDCT screening is 
now a mature technology, CMS is removing the radiation dose requirement from the NCD. This will 
allow guidelines to adapt, as needed. Requirements in an NCD remain static and could become 
outdated. An important aspect of LDCT screening is reducing radiation exposure to as low as reasonably 
achievable especially given the annual screening frequency and likely follow-up diagnostic imaging tests.  
The ACR recommended CMS reconsider its proposal to remove the radiology imaging facility eligibility 
criteria and instead seek modifications.  
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Lung Nodule Reporting System 

CMS did not finalize its proposal to remove the requirement for utilization of a standardized lung nodule 
identification, classification and reporting system as part of the radiology imaging facility eligibility 
criteria. Some commenters, including the ACR, did not support the removal of this requirement and 
noted that Lung-RADS is an example of a system that is deemed appropriate by the lung cancer 
screening community and generally the one most used. The ACR believes that removing the 
standardized reporting system could impact the quality of lung cancer screens and affect patient 
management and care by increasing ambiguity in follow-up and clinical management recommendations 
made to ordering providers. Lung-RADS provides clear and consistent communication between the 
radiologist and the ordering providers by helping ordering providers decide on appropriate follow-up for 
suspicious results.  

After considering the public comments, CMS states that utilizing a standardized lung nodule 
identification, classification, and reporting system are likely to standardize low-dose CT screening and 
the evaluation and management of abnormal lung nodule findings and to provide clear and consistent 
communication between the reading radiologist and the ordering providers. Additionally, the USPSTF 
notes in their low-dose CT lung cancer screening recommendation that data suggest that the use of 
Lung-RADS may decrease the rate of false-positive results in lung cancer screening (USPSTF, Krist; 2021). 
This criterion will remain a requirement for a radiology imaging facility. 

Smoking Cessation Interventions 

CMS finalized its proposed decision to remove the requirement for smoking cessation interventions for 
current smokers from the radiology imaging facility criteria.  Some commenters did not support 
removing the requirement and other commenters did not agree with CMS stating that it is not 
appropriate for Medicare beneficiaries who are current smokers to receive smoking cessation 
interventions within the radiology imaging facility setting and therefore removing it as a requirement.  
Other commenters, including the ACR, supported the removal of this requirement and applauded CMS 
for streamlining the process to allow independent diagnostic testing facilities (IDTFs) the ability to 
perform and receive reimbursement for lung cancer screening. Since IDTFs are enrolled as a facility to 
perform diagnostic tests and smoke cessation interventions are considered therapeutic interventions, 
they did not satisfy the NCD criteria and were unable to receive reimbursement for the lung cancer 
screening service. Commenters believe the removal of this requirement expands access to lung cancer 
screening by increasing accessibility to screening sites. 

CMS determined that while smoking cessation services are of critical importance, they need to balance 
the accessibility of LDCT screening. While smoking cessation services are appropriate for patients, CMS 
is not making it a requirement that imaging facilities furnish the service because it would prevent IDTFs 
from furnishing LDCT screening. CMS clarified that removing the requirement for imaging facilities to 
furnish smoking cessation services was not intended to downplay the importance of this intervention, 
but rather to expand the availability of LDCT screening. In its analysis, CMS has revised and clarified the 
language to state “it is not required for Medicare beneficiaries to receive smoking cessation 
interventions for current smokers within the setting of a radiology imaging facility.” It remains critically 
important to provide information about tobacco cessation or cigarette smoking abstinence to the 
patient at touchpoints between provider and patient along the clinical pathway. 
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CMS-Approved Registry 

CMS finalized its proposed decision memo to remove the requirement that facilities participate in a 
CMS-approved registry.  Some commenters, including the ACR, did not support the removal of this 
requirement. The registry provides guidance for required and optional fields, facilitates additional 
research, aids in quality audits, quality improvements, and establishes best practices. Concerns were 
raised that removing this requirement will likely result in lower overall quality of lung cancer screening.  
Additionally, CMS received responses that supported the removal of the registry requirement stating 
that it creates a financial disincentive to small radiology imaging facilities and a barrier to overall lung 
cancer screening, particularly for rural and minority populations. They point out that the only CMS-
approved lung cancer screening registry requires that providers pay a fee to input their data into the 
registry. The commenters believe removing this requirement will expand access by encouraging more 
providers to offer lung cancer screenings. 

CMS appreciated the comments and indicated the primary purpose for requiring the submission of data 
to a CMS-approved registry, as stated in the 2015 Decision Memo, was “to document compliance with 
the coverage criteria that are not evidenced on the health care claim. The registry will help ensure that 
only eligible beneficiaries will receive this screening service since only beneficiaries that meet the 
eligibility requirements will benefit from such screening.”  

In addition, the most recent 2021 USPSTF recommendation statement changed from encouraging the 
development of a registry in 2014 to have no comment on the need for a lung cancer registry. Since the 
published studies, using data from the LCSR, fulfilled the purpose as outlined in the previous NCD, it is 
no longer necessary to mandate data collection through this NCD. CMS received comments that 
supported the development of a free lung cancer screening registry. CMS agrees that a registry that 
would be free to access would aid in eliminating the financial burden for smaller providers. CMS 
provided information on a proposed bill in Congress (H.R. 107-The Lung Cancer Screening Registry and 
Quality Improvement Act of 2021) that, if passed, would provide grant funding for the development of 
free lung cancer screening registries and encourage the development of quality measures in lung cancer. 
Lastly, commenters suggested CMS make the Lung Cancer Screening Registry (LCSR) data publicly 
available. CMS encouraged commenters and any interested party to reach out directly to the ACR for 
more information about data access. CMS hopes this change will reduce the administrative burden on 
providers and institutions. 

Additional Comments 

Evidence Review 

A commenter supported CMS’ decision to not focus on meta-analysis studies in the evidence review. 
They believe there is too much heterogeneity in the existing RCTs of LDCT screening for meta-analysis 
results to be informative, and there is sufficient evidence in the small number of larger trials. CMS 
appreciates the supportive comment. 

Commenters responded to the need for additional studies in populations aged above 77. One 
commenter remarked that additional studies would likely take several years to conduct any new 
research and the other commenter suggested CMS conduct coverage with evidence development (CED). 
CMS agrees with the need for additional evidence as their review concluded that there is an absence of 
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high-quality evidence to support lung cancer screening above age 77 with low dose CT. As stated in CMS’ 
evidence review, data from randomized controlled trials provide the strongest evidence. In response to 
the commenter suggesting CMS initiate coverage with evidence development (CED), CMS determined 
that there was a lack of evidence as opposed to identifying that the evidence is promising in that age 
group. CMS notes the paradigm around CED is that the evidence is promising in demonstrating that an 
item or service is reasonable and necessary. In the absence of relevant published human clinical study 
evidence, populations aged above 77 will remain non-covered by Medicare. 

Evidence-Based Guidelines 

The American Cancer Society (ACS) and the National Comprehensive Cancer Network (NCCN) requested 
CMS update their respective sections within the Decision Memorandum (DM). ACS informed CMS that 
their 2013 guideline is currently being updated and has been taken down from their website. They 
provided interim language and asked that CMS replace their language in the DM. NCCN provided CMS 
with the most recent version of the NCCN Guidelines and requested they update the risk assessment 
image in the final DM. CMS has updated the ACS and NCCN sections within the Evidence-based 
Guidelines section of the DM to reflect these requests. 

Quality Measures 

Commenters advocated that lung cancer screening be added to hospital performance and quality 
measures in such reporting systems such as the Healthcare Effectiveness Data and Information Set 
(HEDIS), Merit-based Incentive Payment System (MIPS), and National Quality Forum (NFQ). CMS 
indicated quality measures are beyond the scope of this NCD. 

Coding Guidance 

One commenter requested to include ICD-10 diagnosis codes for ‘smoking in remission.’ CMS indicated 
coding guidance is outside the scope of this national coverage analysis. 

Effective Date 

One commenter asked when the changes are effective. CMS indicates all NCDs are effective on the date 
the final decision memoranda are posted. 

Conclusion 

To make LCS more accessible and save even more lives, CMS should consider the following steps moving 
forward: 

• Continue Medicare coverage for older current and former smokers past age 78. 

• Continue coverage for beneficiaries who stopped smoking more than 15 years prior. 

• Inform future screening improvements by reinstating registry participation requirements. 

• Drop the requirement for a shared decision-making session before the first screening (a current 
barrier to care). 

 



11 
 

Bibliography  

AAFP (American Academy of Family Physicians). Clinical Preventive Service Recommendation: Lung 
Cancer: Lung Cancer Screening, Adult. https://www.aafp.org/family-physician/patient-care/clinical-
recommendations/all-clinical-recommendations/lung-cancer.html. Accessed 6/17/2021. 

Alberg AJ, Brock MV, Ford JG, et al. Epidemiology of lung cancer: Diagnosis and management of lung 
cancer, 3rd ed: American College of Chest Physicians evidence-based clinical practice guidelines. Chest. 
2013 May;143(5 Suppl):e1S-e29S. doi: 10.1378/chest.12-2345. PMID: 23649439. 

Aldrich MC, Mercaldo SF, Sandler KL, et al. Evaluation of USPSTF Lung Cancer Screening Guidelines 
Among African American Adult Smokers. JAMA Oncol. 2019 Sep 1;5(9):1318-1324. doi: 
10.1001/jamaoncol.2019.1402. PMID: 31246249. 

American Board of Radiology. What We Do. 2021. https://www.theabr.org/about. Accessed September 
21, 2021. 

American Cancer Society. Lung Cancer Causes, Risk Factors, and Prevention. Published 2019. 
https://www.cancer.org/cancer/lung-cancer/causes-risks-prevention/risk-factors.html. Accessed 
October 1, 2021. 

American Cancer Society. What is lung cancer? Published 2019. http://www.cancer.org/cancer/lung-
cancer/about/what-is.html. Accessed October 1, 2021. 

Becker N, Motsch E, Trotter A, et al. Lung cancer mortality reduction by LDCT screening-Results from the 
randomized German LUSI trial. Int J Cancer. 2020 Mar 15;146(6):1503-1513. doi: 10.1002/ijc.32486. 
Epub 2019 Jun 20. PMID: 31162856. 

Charkhchi P, Kolenic GE, Carlos RC. Access to Lung Cancer Screening Services: Preliminary Analysis of 
Geographic Service Distribution Using the ACR Lung Cancer Screening Registry. J Am Coll Radiol. 2017 
Nov;14(11):1388-1395. doi: 10.1016/j.jacr.2017.06.024. PMID: 2910197. 

CMS. Final National Coverage Determination on Screening for Lung Cancer with Low Dose Computed 
Tomography (LDCT) CAG-00439N. 2015. https://www.cms.gov/medicare-coverage-
database/view/ncacal-decision-memo.aspx?proposed=N&ncaid=274. Accessed September 8, 2021. 

CMS. National Coverage Determination for Screening for Colorectal Cancer-Blood-Based Biomarker 
Tests CAG-00454N. 2021. https://www.cms.gov/medicare-coverage-database/view/ncacal-decision-
memo.aspx?proposed=N&ncaid=299. Accessed September 8, 2021.  

Cochrane AL, Holland WW. Validation of screening procedures. Br Med Bull. 1971 Jan;27(1):3-8. PMID: 
5100948. 

de Koning HJ, Meza R, Plevritis SK, et al. Benefits and harms of computed tomography lung cancer 
screening strategies: a comparative modeling study for the U.S. Preventive Services Task Force. Ann 
Intern Med. 2014 Mar 4;160(5):311-20. doi: 10.7326/M13-2316. PMID: 24379002. 



12 
 

de Koning HJ, van der Aalst CM, de Jong PA, et al. Reduced Lung-Cancer Mortality with Volume CT 
Screening in a Randomized Trial. N Engl J Med. 2020 Feb 6;382(6):503-513. doi: 
10.1056/NEJMoa1911793. Epub 2020 Jan 29. PMID: 31995683. 

Dement JM, Ringen K, Hines S, et al. Lung cancer mortality among construction workers: implications for 
early detection. Occup Environ Med. 2020 Apr;77(4):207-213. doi: 10.1136/oemed-2019-106196. Epub 
2020 Jan 29. PMID: 31996473. 

Donnelly EF, Kazerooni EA, Lee E, et al., and Expert Panel on Thoracic Imaging. ACR Appropriateness 
Criteria Lung Cancer Screening. J Am Coll Radiol. 2018 Nov;15(11S):S341-S346. doi: 
10.1016/j.jacr.2018.09.025. PMID: 30392603. 

Doroudi M, Pinsky PF, Marcus PM. Lung Cancer Mortality in the Lung Screening Study Feasibility Trial. 
JNCI Cancer Spectr. 2018 Sep 18;2(3):pky042. doi: 10.1093/jncics/pky042. eCollection 2018 Jul. PMID: 
31360863. 

Field JK, Duffy SW, Baldwin DR, et al. UK Lung Cancer RCT Pilot Screening Trial: baseline findings from 
the screening arm provide evidence for the potential implementation of lung cancer screening. Thorax. 
2016 Feb;71(2):161-70. doi: 10.1136/thoraxjnl-2015-207140. PMID: 26645413. 

Field JK, Duffy SW, Baldwin DR, et al. The UK Lung Cancer Screening Trial: a pilot randomised controlled 
trial of low-dose computed tomography screening for the early detection of lung cancer. Health Technol 
Assess. 2016 May;20(40):1-146. doi: 10.3310/hta20400. PMID: 27224642. 

Fryback DG, Thornbury JR. The efficacy of diagnostic imaging. Med Decis Making. 1991 Apr-Jun;11(2):88-
94. doi: 10.1177/0272989X9101100203. PMID: 1907710. 

Gupta N, Halpern EJ, Rao VM. Association between Medicaid expansion status and lung cancer screening 
exam growth: findings from the ACR lung cancer registry. Clin Imaging. 2021 May;73:79-85. doi: 
10.1016/j.clinimag.2020.11.056. Epub 2020 Dec 3. PMID: 33321465. 

Horeweg N, Scholten ET, de Jong PA, et al. Detection of lung cancer through low-dose CT screening 
(NELSON): a prespecified analysis of screening test performance and interval cancers. Lancet Oncol. 
2014 Nov;15(12):1342-50. doi: 10.1016/S1470-2045(14)70387-0. PMID: 25282284. 

Huang KL, Wang SY, Lu WC, et al. Effects of low-dose computed tomography on lung cancer screening: a 
systematic review, meta-analysis, and trial sequential analysis. BMC Pulm Med. 2019 Jul 11;19(1):126. 
doi: 10.1186/s12890-019-0883-x. PMID: 31296196. 

Humphrey LL, Deffebach M, Pappas M, et al. Screening for lung cancer with low-dose computed 
tomography: a systematic review to update the US Preventive services task force recommendation. Ann 
Intern Med. 2013 Sep 17;159(6):411-420. doi: 10.7326/0003-4819-159-6-201309170-00690. PMID: 
23897166. 

Humphrey LL, Teutsch S, Johnson M; U.S. Preventive Services Task Force. Lung cancer screening with 
sputum cytologic examination, chest radiography, and computed tomography: an update for the U.S. 



13 
 

Preventive Services Task Force. Ann Intern Med. 2004 May 4;140(9):740-53. doi: 10.7326/0003-4819-
140-9-200405040-00015. PMID: 15126259. 

Infante M, Cavuto S, Lutman FR, et al. Long-Term Follow-up Results of the DANTE Trial, a Randomized 
Study of Lung Cancer Screening with Spiral Computed Tomography. Am J Respir Crit Care Med. 2015 
May 15;191(10):1166-75. doi: 10.1164/rccm.201408-1475OC. PMID: 25760561. 

Infante M, Sestini S, Galeone C, et al. Lung cancer screening with low-dose spiral computed tomography: 
evidence  

Jonas DE, Reuland DS, Reddy SM, et al. Screening for Lung Cancer With Low-Dose Computed 
Tomography: Updated Evidence Report and Systematic Review for the US Preventive Services Task 
Force. JAMA. 2021 Mar 9;325(10):971-987. doi: 10.1001/jama.2021.0377. PMID: 33687468. 

Kovalchik SA, Tammemagi M, Berg CD, et al. Targeting of low-dose CT screening according to the risk of 
lung-cancer death. N Engl J Med. 2013 Jul 18;369(3):245-254. doi: 10.1056/NEJMoa1301851. PMID: 
23863051. 

Leleu O, Basille D, Auquier M, et al. Lung Cancer Screening by Low-Dose CT Scan: Baseline Results of a 
French Prospective Study. Clin Lung Cancer. 2020 Mar;21(2):145-152. doi: 10.1016/j.cllc.2019.10.014. 
PMID: 31982356. 

Liang F, Wu C, Gu H. et al. Lung cancer incidence in female rises significantly in urban sprawl of Shanghai 
after introduction of LDCT screening. Lung Cancer. 2019 Jun;132:114-118. doi: 
10.1016/j.lungcan.2019.04.020. PMID: 31097083. 

Luo YH, Luo L, Wampfler JA, et al. 5-year overall survival in patients with lung cancer eligible or ineligible 
for screening according to US Preventive Services Task Force criteria: a prospective, observational cohort 
study. Lancet Oncol. 2019 Aug;20(8):1098-1108. doi: 10.1016/S1470-2045(19)30329-8. Epub 2019 Jun 
26. PMID: 31255490 

Mazzone PJ, Silvestri GA, Souter LH, et al. Screening for Lung Cancer: CHEST Guideline and Expert Panel 
Report. CHEST. (2021) doi: https://doi.org/10.1016/j.chest.2021.06.063. 

Mazzone PJ, Silvestri GA, Souter LH, et al. Screening for Lung Cancer: CHEST Guideline and Expert Panel 
Report – Executive Summary. CHEST. (2021) doi: https://doi.org/10.1016/j.chest.2021.07.003. 

McKee BJ, Regis S, Borondy-Kitts AK, et al. NCCN Guidelines as a Model of Extended Criteria for Lung 
Cancer Screening. J Natl Compr Canc Netw. 2018 Apr;16(4):444-449. doi: 10.6004/jnccn.2018.7021. 
PMID: 29632062. 

Moyer VA; U.S. Preventive Services Task Force (USPSTF). Screening for lung cancer: U.S. Preventive 
Services Task Force recommendation statement. Ann Intern Med. 2014 Mar 4;160(5):330-8. doi: 
10.7326/M13-2771. PMID: 24378917. 

Naidich DP, Marshall CH, Gribbin C, et al. Low-dose CT of the lungs: preliminary observations. Radiology. 
1990 Jun;175(3):729-31. doi: 10.1148/radiology.175.3.2343122. PMID: 2343122. 



14 
 

National Institutes of Health, National Cancer Institute. Computed Tomography (CT) Scans and Cancer. 
What is computed tomography? Published in 2019. https://www.cancer.gov/about-cancer/diagnosis-
staging/ct-scans-fact-sheet#what-is-computed-tomography. Accessed October 1, 2021.  

National Lung Screening Trial Research Team (NLST). Lung Cancer Incidence and Mortality with Extended 
Follow-up in the National Lung Screening Trial. J Thorac Oncol. 2019 Oct;14(10):1732-1742. doi: 
10.1016/j.jtho.2019.05.044. PMID: 31260833. 

National Lung Screening Trial Research (NLST) Team, Aberle DR, Adams AM, Berg CD, et al. Reduced 
lung-cancer mortality with low-dose computed tomographic screening. N Engl J Med. 2011 Aug 
4;365(5):395-409. doi:  

Nawa T, Fukui K, Nakayama T, et al. A population-based cohort study to evaluate the effectiveness of 
lung cancer screening using low-dose CT in Hitachi city, Japan. Jpn J Clin Oncol. 2019 Feb 1;49(2):130-
136. doi: 10.1093/jjco/hyy185. PMID: 30541133. 

NCCN (National Comprehensive Cancer Network). NCCN Clinical Practice Guidelines in Oncology (NCCN 
Guidelines): Lung Cancer Screening, Version 1.2021 — December 17, 2020. 
https://www.nccn.org/professionals/physician_gls/pdf/lung_screening.pdf. Accessed 6/17/2021. 

NCI (National Cancer Institute). Surveillance, Epidemiology, and End Results Program: Cancer Stat Facts: 
lung and bronchus cancer. https://seer.cancer.gov/statfacts/html/lungb.html. Accessed October 1, 
2021. 

Paci E, Puliti D, Carozzi FM, et al. Prognostic selection and long-term survival analysis to assess 
overdiagnosis risk in lung cancer screening randomized trials. J Med Screen. 2021 Mar;28(1):39-47. doi: 
10.1177/0969141320923030. PMID: 32437229. 

Paci E, Puliti D, Lopes Pegna A, et al. Mortality, survival and incidence rates in the ITALUNG randomised 
lung cancer screening trial. Thorax. 2017 Sep;72(9):825-831. doi: 10.1136/thoraxjnl-2016-209825. PMID: 
28377492. 

Pastorino U, Silva M, Sestini S, et al. Prolonged lung cancer screening reduced 10-year mortality in the 
MILD trial: new confirmation of lung cancer screening efficacy. Ann Oncol. 2019 Jul 1;30(7):1162-1169. 
doi: 10.1093/annonc/mdz117. PMID: 30937431. 

Pastorino U, Sverzellati N, Sestini S, et al. Ten-year results of the Multicentric Italian Lung Detection trial 
demonstrate the safety and efficacy of biennial lung cancer screening. Eur J Cancer. 2019 Sep;118:142-
148. doi: 10.1016/j.ejca.2019.06.009. PMID: 31336289. 

Patz EF Jr, Greco E, Gatsonis C, et al. Lung cancer incidence and mortality in National Lung Screening 
Trial participants who underwent low-dose CT prevalence screening: a retrospective cohort analysis of a 
randomised, multicentre, diagnostic screening trial. Lancet Oncol. 2016 May;17(5):590-9. doi: 
10.1016/S1470-2045(15)00621-X. PMID: 27009070. 



15 
 

Patz EF Jr, Pinsky P, Gatsonis C, et al.; NLST Overdiagnosis Manuscript Writing Team. Overdiagnosis in 
low-dose computed tomography screening for lung cancer. JAMA Intern Med. 2014 Feb 1;174(2):269-
74. doi: 10.1001/jamainternmed.2013.12738. PMID: 24322569. 

Pham D, Bhandari S, Pinkston C, et al. Lung Cancer Screening Registry Reveals Low-dose CT Screening 
Remains Heavily Underutilized. Clin Lung Cancer. 2020 May;21(3):e206-e211. doi: 
10.1016/j.cllc.2019.09.002. PMID: 32001154. 

Rampinelli C, De Marco P, Origgi D, et al. Exposure to low dose computed tomography for lung cancer 
screening and risk of cancer: secondary analysis of trial data and risk-benefit analysis. BMJ. 2017 Feb 
8;356:j347. doi: 10.1136/bmj.j347. PMID: 28179230. 

Reese TJ, Schlechter CR, Potter LN, et al. Evaluation of Revised US Preventive Services Task Force Lung 
Cancer Screening Guideline Among Women and Racial/Ethnic Minority Populations. JAMA Netw Open. 
2021 Jan  

Reitsma M, Kendrick P, Anderson J, et al. Reexamining Rates of Decline in Lung Cancer Risk after 
Smoking Cessation. A Meta-analysis. Ann Am Thorac Soc. 2020 Sep;17(9):1126-1132. doi: 
10.1513/AnnalsATS.201909-659OC. PMID: 32603182 

Rivera MP, Katki HA, Tanner NT, et al. Addressing Disparities in Lung Cancer Screening Eligibility and 
Healthcare Access. An Official American Thoracic Society Statement. Am J Respir Crit Care Med. 2020 
Oct 1;202(7):e95-e112. doi: 10.1164/rccm.202008-3053ST. PMID: 33000953. 

Rulli KS, Matthews E. Using Low-Dose Computed Tomography for Early Detection of Lung Cancer. Radiol 
Technol. 2020 Sep;92(1):23-31. PMID: 32879014. 

Sadate A, Occean BV, Beregi JP, et al. Systematic review and meta-analysis on the impact of lung cancer 
screening by low-dose computed tomography. Eur J Cancer. 2020 Jul;134:107-114. doi: 
10.1016/j.ejca.2020.04.035. PMID: 32502939 DOI: 10.1016/j.ejca.2020.04.035.  

Samet JM. Health benefits of smoking cessation. Clin Chest Med. 1991;12(4):669-679. 

Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer Statistics, 2021. CA Cancer J Clin. 2021 Jan;71(1):7-33. 
doi: 10.3322/caac.21654. Epub 2021 Jan 12. PMID: 33433946. 

Sox HC. Implementing Lung Cancer Screening Under Medicare: The Last Chance to Get It Right? JAMA. 
2014 Sep24;312(12):1206-1207. doi: 10.1001/jama.2014.12921. 

Tanner NT, Kanodra NM, Gebregziabher M, et al. The Association between Smoking Abstinence and 
Mortality in the National Lung Screening Trial. Am J Respir Crit Care Med. 2016 Mar 1;193(5):534-41. 
doi: 10.1164/rccm.201507-1420OC. PMID: 26502000. 

Tindle HA, Stevenson Duncan M, Greevy RA, et al. Lifetime Smoking History and Risk of Lung Cancer: 
Results From the Framingham Heart Study. J Natl Cancer Inst. 2018 Nov 1;110(11):1201-1207. doi: 
10.1093/jnci/djy041. PMID: 29788259 



16 
 

Travis WD, Brambilla E, Nicholson AG, et al; WHO Panel. The 2015 World Health Organization 
classification of lung tumors: impact of genetic, clinical and radiologic advances since the 2004 
classification. J Thorac Oncol. 2015 Sep;10(9):1243-1260. doi: 10.1097/JTO.0000000000000630. PMID: 
26291008. 

US Preventive Services Task Force (USPSTF). Lung cancer screening: recommendation statement. Ann 
Intern Med. 2004 May 4;140(9):738-9. doi: 10.7326/0003-4819-140-9-200405040-00014. PMID: 
15126258. 

US Preventive Services Task Force (USPSTF), Krist AH, Davidson KW, Mangione CM, et al. Screening for 
Lung Cancer: US Preventive Services Task Force Recommendation Statement. JAMA. 2021 Mar 
9;325(10):962-970. doi: 10.1001/jama.2021.1117. PMID: 33687470. 

van Ballegooijen M, Rutter CM, Knudsen AB, et al. Clarifying differences in natural history between 
models of screening: the case of colorectal cancer. Med Decis Making. 2011 Jul-Aug;31(4):540-9. doi: 
10.1177/0272989X11408915. PMID: 21673187.  

Wang X, Liu H, Shen Y, et al. Low-dose computed tomography (LDCT) versus other cancer screenings in 
early diagnosis of lung cancer: A meta-analysis. Medicine (Baltimore). 2018 Jul;97(27):e11233. doi: 
10.1097/MD.0000000000011233. PMID: 2997938. 

Wang Y, Midthun DE, Wampfler JA, et al. Trends in the proportion of patients with lung cancer meeting 
screening criteria. JAMA. 2015 Feb 24;313(8):853-5. doi: 10.1001/jama.2015.413. PMID: 25710663 

Wender R, Fontham ET, Barrera E Jr, et al. American Cancer Society lung cancer screening guidelines. CA 
Cancer J Clin. 2013 Mar-Apr;63(2):107-17. doi: 10.3322/caac.21172. PMID: 23315954. 

White LJ, Kaur A, Lapel RT, et al. Lung Cancer Screening at a Military Treatment Facility: A Retrospective 
Review. Mil Med. 2020 Jun 8;185(5-6):e864-e869. doi: 10.1093/milmed/usz386. PMID: 31925432. 

Whittaker Brown SA, Padilla M, et al. Interstitial Lung Abnormalities and Lung Cancer Risk in the National 
Lung Screening Trial. Chest. 2019 Dec;156(6):1195-1203. doi: 10.1016/j.chest.2019.06.041. PMID: 
31404527. 

Wiener RS, Gould MK, Arenberg DA, et al. An official American Thoracic Society/American College of 
Chest Physicians policy statement: implementation of low-dose computed tomography lung cancer 
screening programs in clinical practice. Am J Respir Crit Care Med. 2015 Oct 1;192(7):881-91. doi: 
10.1164/rccm.201508-1671ST. PMID: 26426785. 

Wille MM, Dirksen A, Ashraf H, et al. Results of the Randomized Danish Lung Cancer Screening Trial with 
Focus on High-Risk Profiling. Am J Respir Crit Care Med. 2016 Mar 1;193(5):542-51. doi: 
10.1164/rccm.201505-1040OC. PMID: 26485620. 

Wilson JMG, Jungner G. Principles and Practice of Screening for Disease. World Health Organization, 
1968. Available at: http://whqlibdoc.who.int/php/WHO_PHP_34.pdf. 



17 
 

Wood DE et al. National Comprehensive Cancer Network® (NCCN) Clinical Practice Guidelines in 
Oncology: Lung Cancer Screening. Version 1.2022 – October 26, 2021. Available at 
https://www.nccn.org/professionals/physician_gls/pdf/lung_screening.pdf. Accessed December 21, 
2021.  

Wu FZ, Kuo PL, Huang YL, et al. Differences in lung cancer characteristics and mortality rate between 
screened and non-screened cohorts. Sci Rep. 2019 Dec 18;9(1):19386. doi: 10.1038/s41598-019-56025-
6. PMID: 31852960. 

Yang H, Varley-Campbell J, et al. Do we know enough about the effect of low-dose computed 
tomography screening for lung cancer on survival to act? A systematic review, meta-analysis and 
network meta-analysis of randomised controlled trials. Diagn Progn Res. 2019 Nov 28;3:23. doi: 
10.1186/s41512-019-0067-4. eCollection 2019. PMID: 31890897.  

 

 

 

 

 

 

 

 

 

 

 


