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CT

Increasing 
Risk

Total deaths from lung cancer in the US in 2015: 160,000

Never smokers

<30 pack-year smoking 
history

(Ever smokers)

30 pack-year smoking history, currently smoke 
or quit within the past 15 years

Blood test 
followed 

by CT
(most impactful 

for mortality 
reduction)

The US Preventive Services Task Force recommends low-dose 
CT annually only for high risk adults 



Study Objectives

• A marker panel that signals a high risk for 
developing or harboring SCLC

• Take advantage of available cohorts to test the 
performance of known and other promising 
marker candidates

• The developed marker panel would complement 
a panel for NSCLC currently being validated 
intended to trigger CT based screening.
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Challenges in the Development and 
implementation of a screening panel for SCLC

• Subjects at risk for SCLC are also at risk for 
NSCLC, thus there is a need to integrate 
markers across LC subtypes

• Substantial heterogeneity in both NSCLC and 
SCLC

• A blood based panel to trigger screening for LC 
among asymptomatic subjects has to pass the 
cost effectiveness requirements



Mouse models

Cancer cells Human studies

Glycomics

MetabolomicsImmunomics

Proteomics

Genomics

♦ plasma/serum
♦ tissues

♦ whole cell extracts
♦ secretome/exosome
♦ surface proteins
♦ nuclear proteins

Biomarker panels

Integrative discovery strategy 



Cohen J et al CancerSEEK, Science 2018

CancerSEEK and destroy — a blood test for early cancer 
detection ...
https://www.nature.com › nature reviews clinical oncology › 
research highlights

https://www.nature.com/articles/nrclinonc.2018.21


Molecular
Classification

Early detection
Signatures

Risk signatures 

Search for blood based biomarkers through 
cohort studies

Blood collected up to 10 yrs
prior to Dx

Blood collected
0-24 months
prior to Dx

Blood collected
at Dx





• Liquid-Chromatography-based Mass Spectrometry
• Untargeted Profiling; 2 column Configuration

Metabolomics Platform

Xevo
G2-XS QTof

ACQUITY 
UPLC System

Assay #1

Assay #2

Assay #3

Assay #4

Assay #5

Assay #6

Small Molecules
Complex Lipids

Exogenous Compounds

> 500 Annotated
Compounds

Four Instruments in Lab











NKX2-1 signature proteins in the blood of
lung cancer mouse models
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n Pre-diagnostic set

Combined all (AUC= 0.898 )
Combined ELISA (AUC= 0.808 )
autoantibody panel (AUC= 0.828 )
EGFR (AUC= 0.677 )
SFTPB (AUC= 0.74 )
WFDC2 (AUC= 0.632 )
ANGPTL3 (AUC= 0.615 )

Assay Normal Cancer T-test Mann Whitney test
EGFR 1.00 ± 0.048 0.87 ± 0.051 0.0635 0.0287
SFTPB 1.00 ± 0.110 1.57 ± 0.144 0.0027 0.0031
WFDC2 1.00 ± 0.120 1.54 ± 0.237 0.0489 0.1049

ANGPTL3 1.00 ± 0.075 1.17 ± 0.080 0.1192 0.1561

Pre-diagnostic set

Plasma levels of potential biomarkers
in pre-diagnostic lung cancer subjects

Autoantibody panel (Qiu et al. JCO 2009):
ANXA1
YWHAQ
LAMR1



SFTPB in lung cancer mouse models

Lung cancer mouse models

Concordant predominance of pro-SFTPB in Human lung 
cancer plasma



pro-SFTPB vs mature SFTPB assays

ELISA Unpaired t test Mann Whitney test AUC Unpaired t test Mann Whitney test AUC
mature SFTPB 0.0708 0.0332 0.654 0.0027 0.0031 0.74

proSFTPB 0.0004 0.0002 0.77 < 0.0001 0.0001 0.811

Newly diagnosed (28 case/ 39 control) Pre-diagnostic (26 case/ 26 control)
p-value p-value



Obs variable group
Control

N
Control
Median

Control
25th %tile

Control
75th %tile

LC case
N

LC case
Median

LC case
25th %tile

LC case
75th %tile AUC

P value
(Wilcoxon test)

1 Total 216 2.5E-01 1.4E-01 3.7E-01 108 4.2E-01 2.6E-01 6.8E-01 0.70 0.0000

2 case_exp Asbestos 70 2.5E-01 1.4E-01 3.4E-01 35 4.4E-01 2.2E-01 8.4E-01 0.72 0.0003

3 case_exp Heavy smoker 146 2.5E-01 1.3E-01 3.9E-01 73 4.0E-01 2.7E-01 6.7E-01 0.69 0.0000

4 sex Female 66 2.6E-01 1.6E-01 3.9E-01 33 5.2E-01 2.8E-01 7.5E-01 0.69 0.0018

5 sex Male 150 2.4E-01 1.4E-01 3.5E-01 75 4.2E-01 2.6E-01 6.2E-01 0.70 0.0000

6 smstatus Current 
smoker

144 2.6E-01 1.7E-01 3.9E-01 72 4.8E-01 2.8E-01 7.4E-01 0.71 0.0000

7 smstatus Former 
smoker

72 2.1E-01 1.1E-01 3.2E-01 36 3.5E-01 2.0E-01 5.8E-01 0.69 0.0011

8 case_stag
e

I and II 52 2.6E-01 1.5E-01 3.7E-01 26 4.3E-01 2.8E-01 6.2E-01 0.69 0.0062

9 case_stag
e

III and IV 128 2.5E-01 1.3E-01 3.8E-01 64 3.9E-01 2.2E-01 7.1E-01 0.69 0.0000

10 case_his Adenocarinom
a

80 2.5E-01 1.6E-01 3.9E-01 40 3.3E-01 2.1E-01 6.8E-01 0.63 0.0177

11 case_his Squamous cell 76 2.3E-01 1.4E-01 3.5E-01 38 4.5E-01 3.1E-01 7.5E-01 0.75 0.0000

12 case_his Other NSCLC 60 2.5E-01 1.3E-01 3.7E-01 30 5.1E-01 2.6E-01 6.6E-01 0.72 0.0008

13 lt6ge6mos 0 to 6 months 80 2.5E-01 1.4E-01 3.8E-01 40 4.3E-01 3.2E-01 7.4E-01 0.74 0.0000

14 lt6ge6mos 6 to 12 months 136 2.5E-01 1.4E-01 3.5E-01 68 4.0E-01 2.2E-01 6.7E-01 0.67 0.0001



Is there evidence that blood markers could be useful? Validation 
in the pan Canadian Lung Ca screening study

Red: Base model”|: AUC= .642
Blue: Base model + 1 marker (AUC = .736
Difference in AUCs p = .0002

Sin D et al JCO 2015
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N= 819                       N=17                     N=107               N=1544



Diacetylspermine (DAS) 
Performance based on PanCan screening cohort
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Testing of combinations of markers in 
pre-diagnostic samples

Sample collection: 0-6 months prior to diagnosis

P < 0.0001; vs. pro-SFTPB alone Wikoff et al. JCO 2015
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Smoking - AUC=  0.79 [0.73-0.85]
Biomarkers - AUC=  0.89 [0.84-0.93]
Smoking + Biomarker - AUC=  0.90 [0.86-0.94]

Smoking vs Biomarker p-value: 0.002

Smoking vs Smoking + Biomarker p-value: 1.7e-05



Prospective Screening Study

US: MD Anderson, UT Tyler, USC, 
Stanford, Pittsburgh,         

MD Anderson Regional Centers 
China (three provinces)
Europe ( France, Spain,)



Latest Accrual Figures

As of March 3, 8,614



Ongoing SCLC focused studies
• Blinded validation of SCLC marker 

candidates using European EPIC/Umea pre-
diagnostic SCLC samples (proteins, 
metabolites, autoantibodies)

• New mass spec based discoveries using the 
same samples

• Exhaustive mass spec analysis of SCLC cell 
lines representing disease heterogeneity



Consortium Collaborations are 
welcome!
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