








Detected nodules on CT…
qA biomarker role will be to classify the nodule risk.

qAn effective biomarker used in combination with a clinical nodule risk score (e.g., 
Lung-RADS criteria, McWilliams, Swensen).

qA biomarker may be of utility:
-in the setting of CT screening 
-in the workup of incidentally discovered lung nodules

qMost progress has been done in this diagnostic setting (3 approved tests 
available). 

qTwo tests are blood-based and the other performed on airway epithelial brushings 
collected during bronchoscopy.

Ostrin EJ et al. Cancer Epidemiol Biomarkers Prev; 29(12) December 2020. 



Source of Biomarkers:

qBiomarkers may be generated from cancer cells, the tumor microenvironment, or 
the host response to cancer.

qFactors related to lung carcinogenesis have been studied as diagnostic and 
prognostic biomarkers (e.g. apoptosis, cellular adhesion, cellular growth, and 
tumor proliferation).

qEpigenetic markers (e.g., DNA methylation, miRNAs, nucleosome remodeling, 
and histone modifications) have also been studied. 

qBiomarkers can come from whole blood, serum, plasma, bronchial brushings, and 
sputum (any body fluid). 



Blood-based biomarkers
Advantages:

-relative noninvasive nature of blood draws
-well-established laboratory pipelines for isolation
-analyses of various assays from plasma, exosomes, circulating
nucleic acids and circulating cells. 

Two tests, mostly intended for classification of indeterminate pulmonary 
nodules (IPN), are currently available.











The Current State of Nodule Management



What Would Be Your Next Step For These Patients?
CT SURVEILLANCE? PET SCAN? BIOPSY? SURGERY?

Manos D, et al. CARJ. 2014; 65(2): 121-134.

CT scan of patient who was
asymptomatic with a 28 mm solid 
nodule located in the upper lobe.

CT scan of 9mm solid nodule in the 
lower lobe.

Patient 1 Patient 2



Manos D, et al. CARJ. 2014; 65(2): 121-134.

Follow-up CT scan 8 weeks later 
showed near complete resolution.

26 months after initial 
detection, the nodule showed 
progressive enlargement and 
was resected to reveal stage 
IA adenocarcinoma.

What Would Your Next Step Be For These Patients?
CT SURVEILLANCE? PET SCAN? BIOPSY? SURGERY?

Patient 1 Patient 2



Low to Moderate (≤65%) 
risk of malignancy

High (>65%)
risk of malignancy

LUNG NODULE IDENTIFIED

Nodule Risk 
Assessment



























Test Case
Testing Strategy Results & Interpretation

Nodule Risk Assessment Test results are 
presented as an individualized risk of 

malignancy to support shared decision 
making and help reduce patient 

anxiety. 

Nodule Risk Assessment

7-Ab Panel Proteomic Test
is performed first

If 7-Ab Panel Proteomic Test Positive

The patient has a High-Level result and
85% post- 7-Ab Panel Proteomic Test risk
of malignancy. The XL2 test will not be
performed in this case.

If 7-Ab Panel Proteomic Test Negative

If 7-Ab Panel Proteomic Test is
negative, XL2 will be performed

XL2 LIKELY BENIGN

This patient has a Likely Benign result and a
3% post- XL2 risk of malignancy.


















