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 Prevention is most efficient.
 Primary prevention can not prevent all cancers.
 Outcomes are better for earlier stage cancers for 

every cancer type.
 Treatments work better with less disease burden.
 As life expectancy increases, the incidence and 

impact of cancer will increase.
 If we don’t find cancers early, we will never 

develop effective management strategies.



 Many mutations and molecular changes are 
shared across tumor types.

 Even classic markers are not cancer specific.
 Blood samples a variety of tumor types 

effectively.
 Better performance for patients (one test).
 Easier to get meaningful performance  (PPV)



 Psychosocial – Society and individuals tend to give 
priority to reactive rather than proactive solutions.

 Economical – Needs to be cost effective to 
administer across the population.

 Practical – Needs to be readily deliverable across 
the population.



 Clinical – Effective Management Strategies
 Effective Intervention vs. Lead Time Bias
 Over Diagnosis vs. Over Treatment

 Technical – Test must detect clinically significant 
and curable disease with high specificity (>99%). 

A practical cancer screening 
approach begins with a

Convenient Sample and a
Specific Cancer Biomarker.
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99.1% Specificity (n=812)
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Prospective Interventional Studies to Address…

 Can a multi-cancer blood test prospectively detect cancer in 
individuals whose cancer was not previously detected by other 
means?

 Can such a test be used to intervene in the tumor progression, 
leading to therapy with intent to cure?

 Can such a test be incorporated into routine clinical care and not 
discourage participants from engaging in SOC screening? 

 Can such a test be performed safely, without incurring a large 
number of futile, invasive follow-up tests based on the test 
results?
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 Multi-Analyte: DNA and Protein

 Efficient and cost-effective: 2,001 bases covering 
regions of 16 commonly mutated genes and 9 
proteins known to be linked to cancer

 An early version (2016-2017) of CancerSEEK
 Threshold based, no machine learning
 Does not include improvements in test characteristics 

developed for CancerSEEK (Cohen et al., 2018; Douville 
et al., 2020)





 Advantages of PET CT with Contrast
 Diagnostic PET-CT is routinely used in clinical 

practice and is FDA-cleared for  detecting, 
localizing, staging and diagnosing tumors
 Orthogonal confirmation of the blood testing
 Single Uniform Diagnostic Pathway
 It provides information beyond tissue localization 

(e.g., left vs right lung, proximal or distal colon, 
metastatic or not)
 Reduction of unnecessary follow-ups
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 10,000 women 65 – 75 
 Enriched for ovarian cancer

 Only exclusion criterion (current or previous known cancer)
 Less advanced and smaller cancers than in case-control 

studies
 Multiple co-morbidities

 All enrolled through Geisinger Health System (18 sites)
 Access to EMR
 Minimize loss to follow-up

 10,006 enrolled, 95 excluded, 9911 Baseline Tested



 26 Cancers

 10 Cancer Types

 Blood Test PPV = 19%

 Plus imaging PPV = 41%

 58% detected by mutations



Number of times observed in 26 participants with 
cancer first detected by blood testing

ctDNA Protein



64% (16/25) Localized or Regional



12 Curative Intent Surgeries



Screen Detected Cancer

It doubled the 
number of cancers 

detected by 
standard-of-care 
screening alone.



It did not discourage 
standard-of-care 
screening in the 

DETECT-A 
participants.



Diagnostic Outcome of PET-CT in 101 
(1.0%) participants without cancer



Three surgeries in individuals with positive 
blood test but without cancer

 Large colonic polyps with high-grade 
dysplasia which could not be removed 
endoscopically

 In situ carcinoma of the appendix

 10 cm ovarian lesion that was ultimately 
found to be a mucinous cystadenoma

All minimally-invasive and 
surgical procedures performed 
on the 22 (0.22%) participants 
without cancer.

No Serious Adverse 
Events



 96 cancers (0.9%)

 Sensitivity
 25% with SOC screening
 27% with blood test screening
 31% with blood test for cancers without SOC
 52% with SOC and blood test



 The findings suggest that a multi-cancer blood test can …
 identified cancers in individuals not previously known to have cancer 

(cancers of 10 organ were detected)
 enable treatment with intent to cure in at least a subset of individuals 

(64% of detected cancer were local or regional)
 be additive and complementary to SOC screening (blood testing 

doubled the screen detected cancers)
 detect cancers with high specificity with imaging (99.6% and 40.6% 

PPV) or without (98.9%, 19.4% PPV)
 PET-CT is an efficient and effective method for tumor localization

 These  findings help inform and provide a model for the 
design of future  randomized trials to establish clinical utility, 
cost effectiveness, and benefit-to-risk ratio of future tests.



Multi-Analyte
Assays

Multi-Fluid Analysis 
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