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Evaluation of a novel blood-based lung nodule triage test in 

elevated-risk subjects

• Lung-RADS (LR) is a standardized classification system for interpretating low-dose computed 

tomography (LDCT) images collected as part of an annual lung cancer screening program1.

• Retrospective application of Lung-RADS v1.1 to the National Lung Screening Trial (NLST) 

images demonstrated that 4,354 scans were Lung-RADS-positive with scores of 3 or 4A, 

indicating probably benign or suspicious nodules present, and 4% (162) of such scans led to a 

lung cancer (LC) diagnosis within one year2.

• Despite the elevated risk of malignancy associated with a Lung-RADS 3/4A score, referral for 

immediate diagnostic (Dx) workup is not recommended1; as a result, lung cancer diagnosis is 

delayed compared with subjects assigned a Lung-RADS 4B/4X score who are referred for 

immediate Dx workup. This delay highlights the need for better risk stratification methods 

following a Lung-RADS-positive scan.

• 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 cancer detection tests.

• Here we report on the performance of an EVP-based Lung Nodule Triage Test in detecting LC 

as a function of Lung-RADS score in plasma samples from NLST subjects.

Introduction Key Takeaways
• The EVP-based nodule triage test exhibited 42.9% 

sensitivity at 90% specificity for cases with Lung-RADS 

scores of 3/4A collected ≤24 months before diagnosis.

• Reflex application of the EVP-based blood test for Lung-

RADS 3/4A scans results in a PPV of 14.2%.

Table 1. Sensitivity of the EVP-based blood test across all screening encounters, split by Lung-

RADS score at time of blood draw.

1. American College of Radiology Committee on Lung-RADS®. Lung-RADS Assessment Categories 2022. Available at https://www.acr.org/-

/media/ACR/Files/RADS/Lung-RADS/Lung-RADS-2022.pdf. Accessed on January 1, 2023.

2. Pinsky, P. et al. Performance of Lung-RADS in the National Lung Screening Trial: A Retrospective Assessment. Ann Intern Med. 162, 485-491 (2015).
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Results

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

independent training study. 

• We evaluated the Triage 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 conducted by 

ECOG-ACRIN.

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

cancer-free controls. Lung-RADS v1.1 scores were used for data analysis.

Study Cohort:

T0 T1 T2

NLST: 2002 - 2007
• Cases: Lung cancer cases diagnosed within 24 

months of blood draw, including longitudinal 

samples from 48 cases (n = 51 cases; 99 samples) 

• Controls: Cancer-free individuals during entire trial 

follow up period (n=60; 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 25 13 7 6

Sex (M | F) 13 | 12 9 | 4 5 | 2 5 | 1

% Stage I 84.0% (21/25) 69.2% (9/13) 14.3% (1/7) 50.0% (3/6)

Median tumor 

size (cm)
1.2 2.0 4.7 2.2

Case Breakdown:

1 yr 1 yr

Fig 1. Estimated positive predictive value (PPV) of a reflex EVP-based Triage Test following a 

LDCT scan with varying Lung-RADS score.

Lung-RADS Score: 1 2 3 4A 4B/4X 3+4A Total

NLST LDCT 

Arm

# LDCT Screens 39,840 28,674 2,282 2,072 1,898 4,354 74,766

# LC Dx Within 

12M of Screen
26 100 32 130 428 162 716

LC Prevalence 0.07% 0.3% 1.4% 6.3% 22.6% 3.7% 1.0%

Avg. Days to Dx vs 

Lung-RADS 4B/X
93 101 128 84 n/a 106 n/a

Present Study 

Results

# Cases 23 37 5 9 25 14 99

Triage Test 

Sensitivity

30.4% 

(7/23)

32.4% 

(12/37)

60.0% 

(3/5)

33.3% 

(3/9)

36.0% 

(9/25)

42.9% 

(6/14)

34.3% 

(34/99)

Lung-RADS 1 2 3 4A 3+4A

# TPs 8 32 19 43 69

# FPs 3981 2,857 225 194 419

PPV 0.2% 1.1% 7.9% 18.2% 14.2%

• Among all 99 samples with a diagnosis of LC within 24 months of blood draw, the 

Triage Test exhibited 34.3% (34/99) sensitivity (Table 1, Fig 2).

• The Triage Test exhibited 42.9% (6/14) sensitivity in samples associated with LDCT-

positive screen results not recommended for immediate Dx workup (LR3 and LR4A; 

Table 1).

• The projected positive predictive value (PPV) for the Triage Test applied as a reflex 

test for individuals with a Lung-RADS 3 and 4A scan is 14.2% (95% CI: 5.7% - 30.4%, 

Fig 1) compared to 3.7% for LDCT alone. 

• Triage Test score distribution was similar across Lung-RADS scores and LC 

histologies (Fig 3).

Fig 3. EVP-based Triage Test signal vs. Lung-RADS score at time of blood draw 

across all lung cancer histologies. 

• The EVP-based Lung Nodule Triage Test exhibits early evidence of clinically meaningful 

performance for detection of LC among subjects with LDCT Lung-RADS 3 and 4A scores.

• Reflex implementation of the Lung Nodule Triage Test following a Lung-RADS 3 or 4A scan was 

associated with an estimated 3.8X increase in PPV relative to LDCT alone.

• Blood test positivity was similar across Lung-RADS scores, demonstrating orthogonality of this 

approach relative to imaging. 

• Future research will evaluate the EVP-based Triage Test in additional clinical sample sets 

including individuals with indeterminant pulmonary nodules.

Conclusions

Fig 2. EVP-based Triage 

Test signal distributions 

among cases and controls; 

cases collected up to two 

years before clinical 

diagnosis.
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