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[bookmark: _Hlk219887376]Identification of studies via other methods
Identification of studies via databases and registers


Records identified from:
Systematic reviews (n = 16)
Other searches (n = 6)
Citation searching (n = 8)

Records removed before screening:
Duplicate records removed  (n = 2,471)

Records identified from*:
EMBASE (n = 7,842)
MEDLINE (n = 3,230)
Total (n = 11,072)


Identification







Records screened
(n = 8,601)
Records excluded**
(n = 8,325)





Reports not retrieved
(n = 0)
Screening

Reports sought for retrieval
(n = 30)
Reports sought for retrieval
(n = 276)
Reports not retrieved
(n = 0)





Reports excluded (n = 22):
No/wrong outcome (n = 1)
Not a risk prediction model (n = 2)
Population (n = 2)
No/wrong comparator (n = 3)
Duplicate (n = 14)

Reports assessed for eligibility
(n = 30)
Reports excluded (n = 264):
No validated risk prediction model (n = 2)
No/wrong outcome (n = 86)
Not a risk prediction model (n = 4)
Population (n = 48)
Study design (n = 4)
No/wrong comparator (n = 86)
No/wrong exposure (n = 34)


Reports assessed for eligibility
(n = 276)





Studies included in review
(n = 20) 12 studies from database searches; 8 studies from other methods


Included
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[bookmark: _Toc202528039][bookmark: _Toc236407391]Additional details of study characteristics and results
The total sample size was 1,098,253 (range 256 to 1,052,591) and on average, 59.1% were male (range: 47.5% to 97.9%). Fewer studies reported on average age which was 63.8 (range: 61.0 to 66.0; N=8 studies), and percent Caucasian was 68.2% (23.0% to 99.2%; n=9 studies). The majority of studies came from the United States ((1-13)), and one study came from Australia (14), and South Korea (15).
False positives
Two studies provided a within-study comparison of FPs over one round of screening by reanalyzing study data from using NLST nodule management and applying LungRADs nodule management to the LDCT scan results (N=26,968 (9, 14)). For indirect/between-study analysis we compared the proportions of FPs over one round of screening from studies using NLST nodule management (3 studies; N=28,638 (3, 9, 14)) with those in studies focused on LungRADs (14 studies; N=1,102,285 (1, 2, 4-15)). 
We rated the certainty of evidence for the comparator used for the between-study analysis (i.e., 300.0 per 1000 [95% CI, 210.0 to 380.0] from use of NLST nodule management) and found that among populations meeting NLST eligibility criteria, using the NLST nodule management criteria probably results in 300 FPs per 1,000 screened once (Table 7). We had moderate certainty after rating down for inconsistency between studies, which also contributed to the width of the 95% CI for which we did not rate down. 
For our certainty assessment of the comparison between NLST and LungRADS nodule management, we used findings from both the within (136.1 fewer per 1,000 [95% CI, 146.6 to 128.3 fewer]) and between-study (160.0 fewer per 1,000 [95% CI, 140.0 to 180.0 fewer]) analysis. Moderate-certainty evidence found that among populations meeting NLST eligibility criteria, using LungRADs nodule management probably reduces FPs by about half (45-53%) though the proportion of FPs is likely still important (i.e., at least 75 per 1,000 screened). We rated down for indirectness as both the within- and between-study analyses used older versions of the LungRADs (12 of 14 LungRADs studies used version 1.0 (1, 2, 4-10, 13-15), two used version 1.1 (11, 12), none used version v2022). Also, the majority of data came from between-study analysis that required an indirect comparator. We did not have serious concerns about risk of bias. For the indirect comparator, although some studies were at high risk of any differences between study findings could also be attributed to other factors (e.g., higher-risk population (14)) which relate more to directness for which we rated down. Five of the 14 LungRADs studies were at high risk of bias (1, 5, 8, 11, 15), but there were no major differences after sensitivity analysis. 
There were no within- or between-study comparisons over more than one round of screening, but over multiple rounds the number of FPs would likely increase proportionally for both groups and findings are considered applicable over multiple rounds. 
[bookmark: _Toc236407392]Table S4.1 Characteristics table, NLST and LungRADs nodule management, NLST-eligible 
	Author, Year
Country (setting)
	Inclusion criteria
Eligible for CT screening, n
Enrolled, n
Analyzed, n
Age, mean ± SD/median ± IQR (yr)
Gender, % male
Smoking status, current vs former smoker vs never smoker
Pack-years smoking history

	Screening Strategy:
Type of CT scan 
Number of rounds
Nodule management for a positive CT scan
Other relevant details 
of screening process


	Cattaneo, 2018

USA (Anne Arundel Medical
Center, 383-bed acute care community hospital)
	We initiated an unfunded registration trial for LDCT lung cancer screening by adhering to the patient population, radiologic technique, and follow-up protocol used in the NLST...In 2014, after the USPSTF grade B evaluation of LDCT lung cancer screening [5], we ended the registration trial and created the pathway for other physicians to order the test on appropriate patients.

Eligible, n: 1,241
Enrolled, n: 1,241
Analyzed, n: 1,241

Age, median: 66.0
Gender, % male: 47.5%
Current smoker, %:49.1%
Former smoker, %: 48.2%
Not reported, %: 2.7%
Pack-years smoking history, median: 40.0
	LDCT
One baseline LDCT scan.
LungRADs version 1.0: categories 3 or 4 were positive.
Active smokers referred to local smoking cessation program.


	Erkmen, 2022

USA (Temple University Hospital, Urban, safety-net health system)

	Inclusion criteria: USPSTF 2013 criteria,
· Age 55 to 80 years
· Minimum 30 pack-years of smoking 
· Currently smoking or quit within 15 years
· Signed informed consent

Eligible, n: 1,571
Enrolled, n: 1,569
Analyzed, n:  1,509

Age, Mean (SD): NR
Gender, % male: 53.0%
Current smoker, %: 62.8%
Former smoker, %: 37.2%
Never smoker, %: NR
Pack-years smoking history, median (IQR): 40 (17)
	LDCT
One baseline LDCT scan. 
LungRADS version 1.0: categories 3 or 4 were positive.
Smoking cessation counseling for active smokers.

	Gohagan, 2004

USA (6 screening centers)
	An individual had to be between 55 and 74 years old at the time of randomization, to be either a current cigarette smoker or a former smoker who had quit within the previous 10 years, and to have at least a 30-pack-year history of cigarette smoking.

Eligible, n: 4,828
Enrolled, n: 3,318 (LDCT arm: 1,660)
Analyzed, n: 1,586

Age, mean (SD): NR
Gender, % male: 58.1%
Current smoker, %: 57.9%
Former smoker, %: 42.1%
Never smoker, %: 0%
Pack-years smoking history, mean (SD): NR
	LDCT
One baseline LDCT scan.
NLST criteria: ≥4mm nodules.


	Hirsch, 2020

USA (University of Colorado Hospital LCS clinic)
	We retrospectively identified all patients who underwent a lung cancer screening CT between July 1, 2014 and June 30, 2018 at University of Colorado Hospital. Subjects were identified from the clinical database used to manage the LCS program (Primordial Design, Nuance Communications, Burlington, MA).Those who meet CMS LCS criteria (age 55–77, ≥30 pack year smoking history) were eligible.

Eligible, n: 624
Enrolled, n: 624
Analyzed, n: 624

Age, mean (SD): 64.3 (5.7)
Gender, % male: 56.9%
Current smoker, %: 51.4%
Former smoker, %: 48.6%
Never smoker, %:
Pack-years smoking history, median (IQR):
From specialist referral: 45.0 (40.0-59.0)
From PCP referral: 40.0 (33.0-51.0)
	LDCT
One baseline LDCT scan.
LungRADs (version NR, timeframe suggestive of version 1.0): category 3 or 4 were positive.


	Jacobs, 2017

USA (Gundersen
Health System)
	Asymptomatic patients aged 55 to 77
years who had smoked within the last 15 years and had a ≥30 pack-year smoking history.

Eligible, n: NR
Enrolled, n:  680
Analyzed, n: 680

Age, median (range): 64 (55-77)
Gender, % male: 55.3%
Current smoker, %: 48.3%
Former smoker, %: 51.7%
Never smoker, %: 0%
Pack-years smoking history, median (IQR): 44.5 (30.0-125.0)
	LDCT
One baseline LDCT scan.
LungRADs version 1.0: category 3 and 4 were positive.


	Kaminetzky, 2019

USA (Academic multisite LCS program)
	All patients who underwent
LDCT as part of our academic multisite lung
cancer screening program; NLST criteria

Eligible, n: 1,285
Enrolled, n: 1,181
Analyzed, n: 1,181

Age, mean (SD): 64 (16.4)
Gender, % male: 48%
Current smoker, %: 71%
Former smoker, %: 29%
Never smoker, %: 0%
Pack-years smoking history, median (IQR): 45 (40 to 55)
	LDCT
One baseline LDCT scan, and yearly LDCT scans for 3 additional rounds.
LungRADs version 1.0: category 3 and 4 were positive.


	Lee, 2021

South Korea (National health screening program and smoking cessation clinics)
	K-LUCAS targets high-risk smokers or former smokers  (who quit smoking for less than 15 years) aged 55–74 years  with an at least 30-pack-year smoking history.

Eligible, n: 6,754
Enrolled, n: 5,692
Analyzed, n: 5,692

Age, range: 55-74
Gender, % male: 97.9%
Current smoker, %: 53.6%
Former smoker, %: 46.4%
Never smoker, %:0%
Pack-years smoking history:
30-34 PY: 33.2%
35-39 PY: 16.0%
40-44 PY: 22.5%
	LDCT
One baseline LDCT scan.
LungRADs version 1.0: category 3 and 4 were positive.
Smoking cessation counselling was provided.


	Marshall, 2017

Australia (The Queensland Lung Cancer Screening Study, single site)
	Age 60–74 years and 364 days current or previous cumulative cigarette smoking history of >30 pack years (packs per day multiplied by the number of years smoked), and former smokers must have quit smoking within the previous 15 years, with or without asbestos exposure.

Eligible, n: 256
Enrolled, n: 256
Analyzed, n: 256

Age, median: 64.5 
Gender, % male: 66.8%
Current smoker, %: 47.3%
Former smoker, %: 52.7%
Never smoker, %: 0%
Pack-years smoking history, median (IQR): 55 (25-235)
	LDCT
One baseline LDCT scan, and yearly LDCT scans for 2 additional rounds.
NLST criteria: ≥4mm nodules were positive, and scans were reanalyzed for within-study comparison according to LungRADs version 1.0: category 3 and 4 were positive.


	Morgan, 2017

USA (Cleveland Clinic LCS Program)
	Being between ages 55 and 77 years, having a
30 pack-years or greater smoking history,
being a current smoker or someone who
quit smoking within the past 15 years,
having no symptoms or signs of lung cancer,
being healthy enough to tolerate curative
intent treatment of early-stage lung cancer, and not having had a CT scan of the chest
within 12 months.

Eligible, n: NR
Enrolled, n: 320
Analyzed, n: 320

Age, mean (SD): 64.4 (5.5)
Gender, % male: 61.9%
Current smoker, %: 48.1%
Former smoker, %: 51.9%
Never smoker, %: 0%
Pack-years smoking history, mean (SD): 52.1 (19.8)
	LDCT
One baseline LDCT scan.
LungRADs version 1.0: category 3 and 4 were positive.



	Percac-Lima, 2018

USA (Five community health centers affiliated with Massachusetts General Hospital)
	Eligibility criteria included patients aged 55–77 years old who were identified as current smokers with ≥30 pack-years smoking history in the electronic medical record (EMR). Since the majority of our community health center patients have public insurance, we used the upper age criteria set by CMS.

Eligible, n: NR
Enrolled, n: 346
Analyzed, n: 163

Age, mean (SD): 62.3 (5.6)
Gender, % male: 52.5%
Current smoker, %: 100% (inclusion criteria)
Former smoker, %: 0%
Never smoker, %: 0%
Pack-years smoking history, mean (SD): NR
	LDCT
One baseline LDCT scan.
LungRADs version 1.0: category 3 and 4 were positive.
Brief smoking cessation counselling and resources for quitting smoking was given.

	Pinsky, 2015

USA (National Lung Cancer Screening Trial [NLST] substudy, 33 centers)
	Aged 55 to 74 years, had at least a 30–pack-year history of smoking, and were current smokers or had quit within the past 15 years.

Eligible, n: 26,722
Enrolled, n: 26,722
Analyzed, n: 26,455

Age, range: 55-74
Gender, % male: 59.0%
Current smoker, %: 48.1%
Former smoker, %: 51.9%
Never smoker, %: 0%
Pack-years smoking history, mean (SD): NR
	LDCT
One baseline LDCT scan, and yearly LDCT for two additional rounds.
NLST criteria: ≥4mm nodules, and scans were reanalyzed for within-study comparison according to LungRADs version 1.0: category 3 and 4 were positive.


	Raghavan, 2020

USA (Mobile LCS unit)	
	Significant current or recent smoking history,
age over 55 years and up to 64 years.

Eligible, n: 
Enrolled, n: 
Analyzed, n: 

Age, mean (range): 61 (55-64)
Gender, % male: 52%
Current smoker, %: NR
Former smoker, %: NR
Never smoker, %: 0% (inclusion criteria)
Pack-years smoking history, mean (range): 46.1 (30-220)
	LDCT
One baseline LDCT scan.
LungRADs version 1.0: category 3 and 4 were positive.

	Rendle, 2024

USA (PROSPR [Population-based Research to Optimize the Screening Process] Lung Consortium; 5 health care systems)
	Patients aged 55 to 80 years who completed at least 1 LDCT scan for LCS (LCS-LDCT) between 1 January 2014 and 30 September 2018 (“screening cohort”)

Eligible, n: 9,266
Enrolled, n: 9,266
Analyzed, n: 9,266

Age, mean (SD): NR (6.6% age 74-80)
Gender, % male: 53.3%
Current smoker, %: 55.2%
Former smoker, %: 44.8%
Never smoker, %: 0%
Pack-years smoking history, mean (SD): NR (9.7% <30 pack-years)
	LDCT
One baseline LDCT scan.
LungRADs version 1.1: category 3 and 4 were positive.


	Silva, 2021

USA (Multicentric Italian Lung Detection trial [MILD] substudy)
	We extracted a higher-risk population from the MILD study by applying the NLST eligibility criteria to the intervention arm: age ≥ 55 years and pack-years ≥ 30.

Eligible, n: 1,248
Enrolled, n: 1,248
Analyzed, n: 1,248

Age, mean (SD): NR
Gender, % male: 72%
Current smoker, %: 66.3%
Former smoker, %: 33.7%
Never smoker, %: 0%
Pack-years smoking history, mean (SD): NR
	LDCT
One baseline LDCT scan.
LungRADs version 1.1: category 3 and 4 were positive.

	Sylvestri, 2023

USA (3,625 facilities within the ACR LCS registry)
	People who were eligible to receive screening according to the 2013 USPSTF recommendations (aged 55-80 years, current tobacco use with ≥30
pack-years of smoking or prior tobacco use with ≥30 pack-years of smoking and quit within the past 15 years).

Eligible, n: 1,052,591
Enrolled, n: 1,052,591
Analyzed, n: 1,052,591

Age, mean (SD): NR (6.5% 75-80)
Gender, % male: 51.7%
Current smoker, %: 61.4%
Former smoker, %: 38.6%
Never smoker, %: 0%
Pack-years smoking history, mean (SD): NR
	LDCT
One baseline LDCT scan, and yearly LDCT for one additional round.
LungRADs (version NR, timeframe suggestive of version 1.0): category 3 and 4 were positive.


Abbreviations: ACR=American College of Radiology; IQR=interquartile range; LCS=lung cancer screening; LDCT=low dose computed tomography; NR=not reported; SD=standard deviation.

[bookmark: _Toc236407393]Table S4.2 Risk of bias, case series screening arm by NLST eligibility and LungRADs or NLST nodule management criteria
	Author Year
Outcome
(Screening rounds)
	Q1. Clear inclusion criteria?
	Q2. Exposure (screening method) measured in standard, reliable way?
	Q3. Valid methods for identification of exposure (screening method)?
	Q4. Prospective: attempt to enroll all eligible?
Retrospective: enroll more than just attenders to screening?
	Q5a. Complete inclusion of eligible participants?
	Q5b. Acceptable attrition rate for outcome being assessed?

	Q6. Clear reporting of demographics?
	Q7a. Outcome clearly defined and appropriate?
	Q7b. Structured method of identifying outcomes?
	Q7c. Follow-up duration adequate? 
	Overall ROB

	LungRADs nodule management criteria

	Cattaneo 2018
Any FPs
(round 1)
	Y
	Y
	Y
	N
	Y
	N
	U
	Y
	N
	Y
	High

	Erkmen 2022
Any FPs
(round 1)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Low

	Hirsch 2020
Any FPs
(round 1)
	Y
	Y
	Y
	N
	Y
	U
	U
	Y
	U
	U
	Some concerns

	Jacobs 2017
Any FPs
(round 1)
	Y
	Y
	Y
	N
	Y
	N
	U
	Y
	U
	N
	High

	Kaminetzky 2019
Any FPs
(round 1)
	Y
	Y
	Y
	Y
	Y
	U
	Y
	Y
	U
	Y
	Some concerns

	Lee 2021
Any FPs
(round 1)
	Y
	Y
	Y
	Y
	Y
	N
	Y
	Y
	Y
	Y
	High

	Marshall 2017 
Any FPs 
(round 1)
	Y
	Y
	Y
	N
	Y
	Y
	Y
	Y
	U
	Y
	Some concerns

	Morgan 2017
Any FPs
(round 1)
	Y
	Y
	Y
	N
	U
	U
	Y
	Y
	U
	Y
	Some concerns

	NLST (Pinsky 2015)
Any FPs
(round 1)
	Y
	Y
	Y
	N
	Y
	Y
	Y
	Y
	U
	Y
	Some concerns

	Percac-Lima 2018
Any FPs 
(round 1)
	Y
	Y
	Y
	Y
	U
	N
	U
	Y
	U
	U
	High

	Raghaven 2020
Any FPs
(round 1)
	Y
	Y
	Y
	U
	U
	U
	U
	Y
	Y
	U
	Some concerns

	Rendle 2024
Any FPs
(round 1)
	Y
	Y
	Y
	N
	Y
	N
	Y
	Y
	U
	U
	High

	Silva 2021
Any FPs
(round 1)
	Y
	Y
	Y
	N
	Y
	Y
	U
	Y
	U
	Y
	Some concerns

	Silvestri 2023
Any FPs
(round 1)
	Y
	Y
	Y
	N
	Y
	U
	U
	Y
	U
	Y
	Some concerns

	NLST nodule management criteria

	LSS (Gohagan 2004) 
Any FPs
(round 1)
	Y
	Y
	Y
	Y
	U
	Y
	U
	Y
	N
	Y
	High

	Marshall 2017 
Any FPs 
(round 1)
	Y
	Y
	Y
	N
	Y
	Y
	Y
	Y
	U
	Y
	Some concerns

	NLST (Pinsky 2015)
Any FPs
(round 1)
	Y
	Y
	Y
	N
	Y
	Y
	Y
	Y
	N
	Y
	High


Notes on ROB:
· Overall ROB was rated as: low if all domains were rated as Y; some concern if any domains were rated as U; high if at least one of the main domains was rated as N (5b, 7a, and 7b).
· Q5a was rated as Y if ≥50% of eligible participants were enrolled. 
· Q5b was rated as Y if ≥90% of those who were recalled (for FP) or referred for additional diagnostic workup attended the subsequent follow-up. 
· Q6 was rated as: Y if age, sex, smoking, and at least one comorbidity was reported, U if three of the four variables were reported, and N if less than three of variables were reported.  






[bookmark: _Toc236407394]Table S4.3. Summary of KQ3b findings for NLST eligible populations: LungRADs versus NLST nodule management criteria, one round of screening
	Outcome
No. participants (studies)

	Anticipated absolute effects
	Certainty of evidence (GRADE)*
	What happens?

	
	With LungRADs nodule criteria
	With NLST nodule criteria
	Difference
	
	

	NLST eligibility and nodule management (for calculating between-study difference in proportions)

	Proportion with a false positive at round 1 with NLST nodule management
(Fig. S4.2);
N=28,638 (3 studies)
	Pooled proportion: 300.0 per 1,000 (210.0 to 380.0)

	Moderatea
⊕⊕⊕⊝

	Among populations meeting NLST eligibility criteria, using the NLST nodule management criteria probably results in 300 false positives per 1,000 screened.

	LungRADs versus NLST nodule management, amongst NLST eligible

	Within study analysis:
N=26,978 (2 studies)(Fig S4.3)



Between study analysis:
LungRADs
N=1,102,285 (14 studies) (Fig S4.4)
versus NLST
N=28,638 (3 studies) 
	Within study:
RR (95% CI): 0.48 (0.44, 0.51)
Proportion with LungRADs: 125.6 (115.2 to 133.5) per 1,000 
Proportion with NLST: 261.8 per 1,000
Difference in proportions (95% CI): 136.1 fewer (146.6 to 128.3 fewer) per 1,000


Between study:
LungRADs pooled proportion (95% CI) (Fig. X): 140.0 (120.0 to 160.0) per 1,000

NLST pooled proportion: 300.0 per 1,000

Difference in proportions (95% CI): 160.0 fewer (140.0 to 180.0 fewer) per 1,000
	Moderateb
⊕⊕⊕⊝

	Among populations meeting NLST eligibility criteria, using LungRADs nodule management compared with NLST nodule management probably reduces FPs by about half, though the proportion with FPs will probably still be at least 75 per 1,000 screened.




*Reasons for rating down certainty:
a NLST eligibility and nodule management (For calculating between-study difference): No serious concerns about risk of bias: Two of the three included studies were at high risk of bias for use of an unstructured method for follow-up of positive scans, but one study not at high risk of bias had an even higher proportion of false positives and included a higher risk subsample of NLST eligibility (aged 60-74 years). We therefore chose to take a weighted average from all three studies. Serious concerns about inconsistency: There was serious concerns of inconsistency between the three included studies, not explained by risk of bias or population risk level (one small study not at high risk enrolled only those aged 60-74 years). No serious concerns about indirectness: The study data was direct for this outcome. No serious concerns about imprecision: The differences between studies were attributed to inconsistency. No serious concerns about reporting bias: No serious concerns about reporting bias.
b LungRADs versus NLST nodule management, amongst NLST eligibility: No serious concerns about risk of bias: One of the two studies for within-study analysis, and two of the three NLST studies for between-study analysis were at high risk of bias. The high risk of bias studies used of an unstructured method for follow-up of positive scans, but one study not at high risk of bias had an even higher proportion of false positives and included a higher risk subsample of NLST eligibility (aged 60-74 years). We therefore chose to take a weighted average from both studies for within-study analysis, and across the three studies for between-study analysis. Five of the 14 LungRADs studies were at high risk of bias for between-study analysis, but there were no major differences when excluded in sensitivity analysis. No serious concerns about inconsistency: There were no major concerns of inconsistency when comparing the difference in within- and between-study analyses of false positives. Serious concerns about indirectness: Both the within-study and between-study analyses are using older versions of the LungRADs (12 of 14 LungRADs studies used version 1.0, two used version 1.1, none used version v2022). The between-study analysis also required an indirect comparator. No serious concerns about imprecision: The confidence intervals were precise for our threshold. No serious concerns about reporting bias: No serious concerns about reporting bias.












[image: ]
[bookmark: _Toc236407395]Figure S4.2 Round 1: Proportion of false positives, NLST eligibility and nodule management 
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[bookmark: _Toc236407396]Figure S4.3 Within study comparison, Round 1: Proportion with a false positive, LungRADs vs NLST nodule management criteria

[image: ]
[bookmark: _Hlk216095508][bookmark: _Toc236407397]Figure S4.4. Round 1: Proportion of false positives, NLST eligibility and LungRADs nodule management
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