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Lung Cancer Screening with LDCT

• Important recent updates

• NELSON trial results

• TALENT study 

• Changes in USPSTF recommendations

• Overcoming barriers to LDCT

• Liquid biopsy for early cancer detection
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Lung Cancer Screening

• LDCT SCREENING SAVES LIVES

• CXR screening does not

• USPTF Recommended

• CMS approved

• Underutilized 

– National study estimated <5% of eligible patients are screened
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NLST: Lung cancer CT screening
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• Baseline + 2 yearly screens

• 20% relative reduction in lung cancer 
mortality

• 7% all cause mortality reduction

• 367/1060 lung cancers detected 

diagnosed after screening phase



NELSON Trial
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• 13,195 men and 2594 women age 50-74, >15pack-
year, randomized 1:1 LDCT or observation (0,1,2,2.5 
years)

• 24% mortality reduction at 10 years in men, 33% 
reduction at 10 years in women (59% reduction at 7 
years)



TALENT study
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▪ 12,011 never-smoking East Asians with other risk factors 

(family history, ETS, TB/COPD) underwent LDCT

▪Baseline scans: Lung cancer in 3.2% of those with family 

history, 2.0% without 

▪ 96.5% stage 0/1 



Lung-RADS structured reporting 
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• Radiologist classifies findings 
with recommendations on next 
follow-up imaging

• Invasive testing is very 
uncommon with this approach 
(~2% of screened patients).

• Invasive testing is very 
uncommon in people without 
cancer



Recent USPSTF Changes

▪Old: Age 55-80, >30 pack-years

▪New: Age 50-80, >20 pack-years

▪Maintains the 15-year quit rule 

Note: All patients who may be candidates for treatment including surgery 

and radiation should be screened. 
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Barriers to Lung Cancer Screening

• Lack of knowledge of guidelines
• Lack of knowledge of benefits
• Misconceptions of cost
• Time for shared decision-making

Raz et al. J Thorac Oncol 2016
Raz et al. Clin Lung Cancer 2018
Raz et al. Clin Lung Cancer 2019



Utilization of LDCT is low
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Raz et al. JTO 2016

• Surveyed 250 PCPs in LA County



Barriers to LCS among Primary Care Physicians 
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Raz et al. JTO 2016

• Surveyed 250 PCPs in LA County



PCP Knowledge of LCS Guidelines is Variable
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Raz et al. Clin Lung Cancer 2018



Smokers enrolled in smoking cessation counseling 

have little knowledge about LCS 
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• Surveyed 185 current smokers in group smoking cessation 
at Kaiser

• Top barriers (agree/strongly agree):
• Lack of knowledge about the test (56%)
• Worry about results (56%)
• No family history of lung cancer (49%)
• No symptoms of lung disease (45%)
• Worry about feeling like social outcast for smoking (39%)
• High cost (38%)
• Worry about being blamed for having smoked (37%)

Raz et al. Clin Lung Cancer 2018



Educating current smokers enrolled in smoking 

cessation about LCS improves LCS utilization
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Patients that watched the video and completed the survey 

 Completed Survey 

(n=136) 

Controls 

(n=255) 

p-value 

Any chest CT within 

6 months after survey 
or randomization 

25 (18.4%) 22 (8.6%) 0.0047 

LDCT within 6 
months after survey 

or randomization 

13 (9.6%) 11 (4.3%) 0.0396 

 

Raz et al. Clin Lung Cancer 2021



It is feasible to train smoking cessation counselors to 

deliver LCS education
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Trained smoking cessation counselors to provide LCS education during group 
smoking cessation counseling at 3 sites in Kaiser Permanente system

Raz et al. Tob Prev Cess 2020 



Patient follow-up with LDCT recommendations is 

low 

▪National Average for Follow-up with LDCT 

recommendations: ~55%

▪Variability in adherence

▪City of Hope program: 90% adherence 

▪One of the advantages of a LCS program vs standalone 

imaging center 
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Overcoming Barriers to LCS

▪Educate/empower patients and family members

▪PCP education

▪EMR notifications

▪Utilization of LCS programs

▪Educate smoking cessation personnel 

▪ Liquid biopsy (experimental)
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Most who develop lung cancer are not eligible for 

LCS

19

Dan Raz, MD; Loretta Erhunmwunsee, MD; Stacy Gray, MD  
City of Hope 
Early detection of lung cancer in high-risk never- and light-smokers 
2021 Early Detection Award Full Application 

LAY ABSTRACT: While lung cancer screening (LCS) reduces lung cancer death rates in heavy smokers, 
there are no known early detection strategies for never- and light-smokers. Many African American, Asian, and 
Latinx people are not eligible for screening, despite high rates of lung cancer in never/light-smokers in these 
communities. LCS currently fails to capture 65% of people who develop lung cancer, because they do not meet 
the screening criteria. Given the need for effective early detection strategies for individuals who fall outside the 
current guidelines, we propose a study that evaluates screening methods in these high-risk never/light-
smokers. Our goal is to evaluate whether the use of cell-free DNA (cfDNA) assays, also called Liquid Biopsy 
(LB), can identify high-risk individuals who fall outside the existing LCS guidelines, but who may benefit from 
LCS. To achieve this objective, we will create two groups and assess three specific aims. In group one, we will 
test the accuracy of LB in never-smokers with lung cancer (Aim 1). In group two, we will determine the number 
of lung nodules and cancers found via screening of patients at high-risk for lung cancer who fall outside the 
current guidelines (Aim 2), and we will determine whether never-smokers in this group find the use of LB 
acceptable (Aim 3). Completion of this study will lead to a larger trial on the use of LB and LCS in never/light-
smokers, which could help improve lung cancer early detection in minority communities. 

SCIENTIFIC ABSTRACT: While LCS reduces lung cancer death rates in heavy smokers, there are no known 
early detection strategies for never/light-smokers. LCS currently fails to capture 65% of people who develop 
lung cancer, because they do not meet the screening criteria, and African Americans (AA), Asians, and Latinx 
with lung cancer disproportionately fall outside the LCS criteria. Given the need for effective early detection 
strategies for individuals who fall outside the current guidelines, we propose a prospective study of screening 
methods in never/light-smokers. Our overarching objective is to evaluate whether the use of LB can identify 
high-risk individuals who fall outside the existing LCS guidelines, but who may benefit from LCS. We propose 
recruitment of two cohorts. In cohort A, we will 
assess the accuracy of LB in never-smokers with 
lung cancer (Aim 1). In cohort B (patients without 
known lung cancer, aged 50-80, with less than a 
20 pack-year smoking history and at least one risk 
factor for lung cancer), we will identify the 
prevalence of lung nodules and cancers detected 
via LCS in patients at high-risk for lung cancer 
who fall outside the current guidelines (Aim 2), and 
we will determine the feasibility of LB as an early 
detection strategy in the never-smokers in this 
group (Aim 3). Findings from this study will 
facilitate a larger trial on the use of LB and LCS in 
never/light-smokers with the goal of improving 
early lung cancer detection in marginalized 
communities. 

BACKGROUND:  

Lung cancer screening reduces mortality, but most at-risk individuals are ineligible for screening. Lung 
cancer is the most common cause of cancer death in the US. LCS with low dose computed tomography 
(LDCT) substantially reduces lung cancer mortality in high-risk current/former-smokers and is recommended 
by the US Preventive Services Task Force (USPSTF) for adults age 50-80 who have at least a 20 pack-year 
history of smoking. Despite this recommendation, less than 5% of eligible current/former-smokers are 
screened with LDCT due to a variety of patient, provider, and systems-related barriers (1-4). An estimated 65% 
of people who develop lung cancer fall outside the recommended screening criteria (Fig 1), suggesting that 
new approaches to screening people at high-risk for lung cancer are needed (5).  

Current LCS guidelines are not optimized for underrepresented minority (URM) populations. Although 
results from the NLST and NELSON trials have conclusively demonstrated the benefit of LDCT, neither 
focused on attaining significant racial diversity among participants. In fact, 90% of participants in the NLST 
were White (6, 7), and race/ethnicity was not reported for the NELSON trial, which was performed in a 

Figure 2. 

Venn diagram of lung cancer patients meeting indi vidual or combined screening criteria. 

(Central Picture)

Wu et al. Page 14

Clin Lung Cancer . Author manuscript; a vailable in PMC 2017 September 22.
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Fig 1: Assessment of patients with lung cancer at City of Hope (COH) 
who would have been eligible for LCS under USPSTF criteria. 

• >65% of lung cancer 
patients not eligible 
for screening

• Disproportionately 
affects women, Asians, 
Latinx, African 
Americans

Wu and Raz, Clin Lung Cancer 2016



Risk Factors for Lung Cancer in Never and Light 

Smokers
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predominantly male cohort (8). As such, the benefits of LDCT demonstrated by these landmark trials may differ 
in minority populations, such as Asian, AA, and Latinx individuals, who commonly develop lung cancer with 
little or no smoking history. AA current/former-smokers are significantly less likely to be eligible for LCS (9-11). 
In the NLST, screening with LDCT reduced lung cancer mortality in AAs and other non-Whites to a larger 
extent than Whites (hazard ratio = 0.61 vs 0.86) (7). Research on LCS strategies in Asian, AA, and Latinx 
individuals who disproportionately develop lung cancer as never/light-smokers is urgently needed. 

Lung cancer in never/light-smokers is an underappreciated epidemic, particularly among URM 
populations. If considered alone, never-smoking lung cancer is estimated to be the 7th leading cause of 
cancer death worldwide. In the US, recent estimates suggest that 45,000 never-smokers are diagnosed with 
lung cancer each year. While lung cancer incidence in smokers/former-smokers is plateauing, lung cancer in 
never-smokers is rising. Among Asian-American women, lung cancer is the leading cause of cancer death, 
despite the fact that 84% of Asian-American women who develop lung cancer have never smoked (5, 12). In 
addition, AA men are diagnosed with non-small cell lung cancer (NSCLC) at an earlier age, after smoking 
fewer cigarettes and with longer quit times, compared to White men (13). Latinx Americans who never smoked 
also have a greater likelihood of developing lung cancer than non-Hispanic Whites. Like other URM groups, 
Latinx Americans are under-represented in studies on LCS.  

Lung cancer in never/light-smokers is biologically distinct from lung cancer in smokers. Smokers  
are far more likely to have squamous cell and small cell lung cancer whereas never-smokers are more 
frequently diagnosed with adenocarcinoma. Moreover, the somatic genomic profile of never/light-smokers is 
different than that of smokers/former-smokers. For example, actionable mutations in EGFR and EML4/ALK 
rearrangements are more common in never/light-smokers than in smokers/former-smokers. Never-smokers 
also have different KRAS mutation profiles, gene expression patterns (eg, ATM, TP53, ERCC1), and micro-
RNAs (eg, miR-21), plus a much lower mutation burden, than smokers/former-smokers. Moreover, EGFR 
mutations are particularly common in East Asian and Latinx people with lung cancer for unclear reasons. 

The causes of lung cancer in never/light-smokers are 
poorly understood. Although environmental exposures, 
occupational exposures, and lung disease have been 
associated with increased risk (Table 1), the magnitude of 
effect of environmental exposures compared with genetic 
predisposition is unclear. Any family history of lung cancer 
history is associated with a relative risk (RR) of 1.84 of 
developing lung cancer. The risk substantially increases if 
there are two or more never-smokers in the family who 
developed lung cancer (RR 2.52). Moreover, there are rare 
but important mutations in germline (inherited) DNA (eg, 
TP53, EGFR) that can increase the risk of developing lung 
cancer or of being diagnosed at an early age. 

There are no known effective screening strategies for 
early detection in diverse never/light-smokers. Despite the proven benefit of LDCT to prevent death from 
lung cancer, most people who eventually develop lung cancer are not eligible for screening, and these 
disparities are most pronounced in Asian, AA, and Latinx people. However, emerging evidence suggests that 
LDCT also holds promise when used in high-risk never/light-smokers. Data from the Taiwanese TALENT 
study, which screened >12,000 individuals (93% never-smokers, 7% smoked <10 pack-years), reported lung 
cancer prevalence rates of up to 3.2%. Importantly, 96% of lung cancer patients were detected at stage I when 
lung cancer is most curable (14). These findings suggest that LCS may reduce death from lung cancer in 
certain populations of high-risk never-smokers, such as patients of East Asian heritage. New strategies to 
identify people at high-risk for lung cancer who fall outside the existing LCS criteria are desperately needed, 
and inclusion of diverse populations is critical in development of these strategies.  

LB can be used to detect cancer at early stages. LB is being studied as a tool for early cancer detection. 
Utilizing a variety of techniques, such as cfDNA amplification and sequencing, evaluation of epigenetic 

Table 1: Risk factors for never-smoking lung 
cancer. 

Category Examples 

Environment Secondhand smoke, radon, 
asbestos, pollution 

Occupational Rubber, painting, roofing 

Disease Infections, COPD 

Genetic Family history, germline mutations 

Iatrogenic Radiation 

Sex Female 

Ethnicity Asian, Latinx 



Liquid Biopsy for Early Detection
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• Detects minute amounts of tumor DNA in blood

• Risk Factors +/- LB → LDCT

• Several in development
• GRAIL (Galleri)

• Thrive (CancerSEEK)

• Quantgene (DEEPGEN)



Sensitivity and Specificity of Liquid Biopsy for Early 

Lung Cancer Detection 

▪ GRAIL: Sensitivity 99%, Specificity (early stage lung cancer): 21%

▪ Thrive: Sensitivity 99%, Specificity (early stage lung cancer): 22%

▪ Quantgene: Sensivity 99%, Specificity (early stage lung cancer): 52%

Note: Studies performed in predominantly non-Hispanic White 

participants (82% of participants overall, ~5% Blacks, ~5% Asian)
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Liquid Biopsy at Home: An 

option to increase utilization of 

LDCT?

23

Phone screening to determine eligibility

Cohort A

Baseline survey
(Telephone)

Liquid biopsy (LB)

LB results, LDCT discussion
(Telehealth)

Negative 

LB result

Positive LB result

Optional 
LDCT

LDCT results
(Telehealth)

Follow-up survey (Telephone)

Cohort B

Baseline survey
(Telephone)

Low dose CT (LDCT), optional LB

LDCT results
(Telehealth)

Participant’s choice

Informed consent, LDCT discussion, cohort 
determination, registration



Study: Liquid Biopsy for Lung Cancer Screening in 

Light- and Never-smokers
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Whole Body MRI and liquid biopsy for early cancer 

detection: feasibility trial

People at high-risk for 
cancer (N=100)

• Age >50*
• Family history of 

cancer: 
• >2 first-degree or
• 1 first-degree and 

1 second-degree 
relative in same 
lineage or

• >3 first or second-
degree relatives

• Can undergo MRI
• No cancer diagnosis 

within 5 years
• No whole body imaging 

last 3 years, no 
symptoms of cancer

Baseline Assessment
• Cancer genetics: 

comprehensive risk 
assessment

• Germline testing (if not 
already done)

• Surveys: Cancer Worry 
Scale, STAI (anxiety), 
SF12
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Whole 
Body MRI

Abnormal 
findings:
Specialty 
referral

Follow-up at 6 
months:
• Acceptability
• Repeat surveys

Core Study Team:
Dr. Dan Raz (PI); Dr. Stacy Gray (Precision Medicine, Co-PI); Dr. Pejman Motarjem (Radiology, Co-
I); Dr. Shana Landau (Radiology, Co-I)

*Patients also eligible at age <10 years of 
affected first degree relative



Summary
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• Lung Cancer Screening with LDCT saves lives

• LDCT is severely underutilized due to a number of 
barriers

• Patient and PCP education needed about benefit of 
LCS

• Strategies for LCS in people outside of USPSTF criteria 
needed



Contact information and resources

27

Dan Raz, MD: draz@coh.org

Sophia Yeung (Lung cancer screening coordinator): syeung@coh.org

COH Lung Cancer Screening Sites:
City of Hope, Duarte
Newport Beach (Newport Diagnostic Center)
Lancaster/Antelope Valley (AVOIC)
City of Hope Corona (coming soon)

Other Lung Cancer Screening Centers of Excellence:
https://go2foundation.org/risk-early-detection/screening-centers/

mailto:draz@coh.org
mailto:syeung@coh.org

