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Evaluation of a novel blood-based lung cancer screening test in 

elevated-risk subjects

• Across two screening encounters (T and T-1), 34.4% sensitivity was observed for the 

EVP-based LC Screening Test, compared to 39.6% sensitivity for LDCT (Table 1, p = 

0.53 McNemar test).

• Complementarity in detection was observed between LDCT and the EVP-based blood 

test across all histologies (Table 1) and all stages (Fig 1).

• The EVP-based blood test exhibited significantly improved sensitivity relative to LDCT 

at the T-1 time point (p = 0.0055, McNemar test), demonstrating molecular evidence of 

preclinical disease prior to radiological imaging (Fig 2).

• A mean 42% increase was observed in LC Screening Test scores from T-1 to T, 

indicating signal trajectory may be a clinically informative feature (Fig 3).

• The median pathological tumor size of lung cancers detected by the EVP-based blood 

test at time point T was 2.0 cm (range: 0.6 cm – 6.9 cm).

• Lung cancer is the leading cause of cancer-related deaths worldwide1. 

• The National Lung Screening Trial (NLST) demonstrated a 20% mortality reduction from annual 

low-dose computed tomography (LDCT) screening compared to chest radiography among 

elevated-risk individuals2.

• Despite being recommended for annual LDCT screening, compliance among elevated-risk 

individuals remains below 20% nationally, highlighting the need for a more accessible and 

acceptable screening modality3.

• Tumor-associated extracellular vesicles and particles (EVPs) are highly abundant in blood and 

carry surface biomarkers from their tumor cell of origin, providing a readily measurable analyte 

class for blood-based screening tests.

• Here we report on the performance of an EVP-based Lung Cancer (LC) Screening Test in 

plasma samples from elevated-risk participants enrolled in the NLST.

Introduction Key Takeaways
• The EVP-based blood test exhibited similar sensitivity 

and specificity to LDCT across two screening 

encounters.

• The EVP-based blood test detected 31% of cases one 

year prior to in-trial diagnosis (~4X more than LDCT).

Table 1. Sensitivity of LDCT and our EVP-based blood test across two screening encounters (T 

and T-1), split by lung cancer histology.

Fig 3. EVP-based blood test signal trajectory between years T-1 and T across all 

lung cancer histologies. Data point coloring denotes LDCT positivity.
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Results

• The EVP-based blood test is capable of detecting small, early-stage preclinical lung cancer in 

elevated-risk individuals and exhibited similar sensitivity to LDCT across two rounds of 

screening.

• The EVP-based blood test detected significantly more lung cancer cases than LDCT at the T-1 

time point, suggesting molecular evidence of malignancy prior to imaging and complementarity 

of the two detection methods.

• Future research will focus on the evaluation of the EVP-based blood test in additional sample 

sets collected from elevated-risk and average-risk individuals.

Conclusions

Methods
Total Detected Detected by 

One Test

Detected by 

Both

Detected by 

Neither

LUAD
LDCT 37.0% (17/46) 23.9% (11/46)

13.0% (6/46) 43.5% (20/46)
Blood Test 32.6% (15/46) 19.6% (9/46)

LUSC
LDCT 41.7% (10/24) 29.2% (7/24)

12.5% (3/24) 50.0% (12/24)
Blood Test 20.8% (5/24) 8.3% (2/24)

SCLC
LDCT 42.9% (6/14) 14.3% (2/14)

28.6% (4/14) 35.7% (5/14)
Blood Test 50.0% (7/14) 21.4% (3/14)

Other
LDCT 41.7% (5/12) 25.0% (3/12)

16.7% (2/12) 25.0% (3/12)
Blood Test 50.0% (6/12) 33.3% (4/12)

Overall
LDCT 39.6% (38/96) 24.0% (23/96)

15.6% (15/96) 41.7% (40/96)
Blood Test 34.4% (33/96) 18.8% (18/96)

• The LC Test (biomarkers and algorithm) was locked based on a previously completed 

independent training study. 

• We evaluated the LC Screening Test in a blinded case-control study nested within the ACRIN 

Biomarker Arm of the NLST.

• Test results were determined blinded to case-control status, with unblinding by ECOG-ACRIN.

• LC Test sensitivity was calculated at a threshold pertaining to 90% specificity relative to the 

cancer-free controls. LDCT positivity was based on Lung-RADS v1.1 interpretation4 whereby 

scores of 3 or 4 were considered positive.

Study Cohort:

T0 T1 T2

NLST: 2002 - 2007
• Cases: 48 incident lung cancers; two blood samples 

per case

• Blood sample 1 (T): Collected during year of 

lung cancer diagnosis

• Blood sample 2 (T-1): Collected one year prior 

to lung cancer diagnosis

• Controls: 60 cancer-free individuals (age-matched)

• Lung-RADS 1 or 2 at time of blood draw

Lung Adenocarcinoma 

(LUAD)

Lung Squamous Cell 

Carcinoma (LUSC)

Small Cell Lung 

Cancer (SCLC)

Other 

Histology

Number 23 12 7 6

Sex (M | F) 13 | 10 8 | 4 5 | 2 5 | 1

% Stage I 82.6% (19/23) 66.7% (8/12) 14.3% (1/7) 50.0% (3/6)

Median tumor 

size (cm)
1.2 2.1 4.7 2.2

Case Breakdown:

1 yr 1 yr
Fig 1. Complementarity of LDCT and our EVP-based blood test in detecting incident lung 

cancers across two screening encounters (T and T-1), separated by stage at diagnosis.

Fig 2. Sensitivity of the 

EVP-based blood 

test and LDCT for 

lung cancer cases 

drawn during the year 

of in-trial diagnosis (T) 

and one year prior to 

in-trial diagnosis (T-1). 
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