
• Cancer is a complex disease driven by a multitude of 

molecular alterations. 

• Multi-cancer early detection (MCED) tests rely on highly-

sensitive technologies to measure these diverse, tumor-

associated biomarker classes in blood.1

• A multi-biomarker class MCED testing approach may expand 

cancer detection beyond a single-biomarker class approach, 

as release of biomarkers into the circulation is driven by 

different mechanisms.2 
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The aim of this study was to evaluate the individual and 

complementary contributions attributable to methylation and 

protein biomarker classes using a newly-developed classifier.

Study Design

• Ascertaining Serial Cancer patients to Enable New Diagnostic 2 

(ASCEND-2) was a prospectively-collected, case-control study 

with samples collected across 151 sites (U.S. and Europe).3

Population

• >25,000 men and women aged ≥50 years; General population 

including those at elevated risk secondary to risk factors.

• A subpopulation of ASCEND-2 samples (N=3,163; 729 cancers, 

2,434 non-cancers) were used for the current study. 

Cancer Types

• 21 organ sites representing >80% of annual cancer incidence 

in the U.S4 with approximately equal stages I-IV to power 

staging performance assessment. Distributions of cancer types 

and stages are not fully representative of the intended use 

population (adults aged 50-84 years without a prior history of 

cancer in the previous 3 years).4

Classifier Development 

• A ctDNA methylation and protein-based classifier in an MCED 

test was trained to achieve robust early-stage sensitivity at a 

target specificity of ≥97.0%. 

• ctDNA methylation and protein classifiers were trained 

individually, and results were combined using a logical OR 

overarching classifier to generate a final call. 

• Final calls were positive when either the ctDNA methylation or 

protein assay provided a positive call. 

Analysis

• The percentage of positive calls due to ctDNA methylation only, 

protein only, and ctDNA methylation and protein (logical AND).
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Table 1. Cancer Case Demographics

• A multi-biomarker class approach to MCED test configuration provides 

complementary and independent contributions, especially in early-stage (I 

and II) cases, demonstrating the potential value of combining biomarkers 

to enhance early cancer detection.

Figure 1. Biomarker level analysis demonstrating complementary and 

independent contributions of ctDNA methylation and proteins in an MCED
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KEY TAKEAWAY

• Of the true positive calls, ctDNA methylation and protein positive calls were 

observed in 46%, protein only in 7% and ctDNA methylation only in 47%.

• Of the false positive calls (2.6%), none were positive for both ctDNA 

methylation and protein. All false positives were a result of ctDNA methylation 

only (83%) or protein only (17%) positive calls.

• Biomarker class independence for all cancers (excluding breast and prostate) 

was more pronounced in earlier stage (I and II) cancers while overlap is more 

pronounced in later stage (III and IV) cancers.

• Because this was a case-control study, the relative contributions of ctDNA methylation and protein 

biomarker classes may differ from those observed in prospective, real-world settings. For context, in 

the prospective DETECT-A study which evaluated an early version of an MCED test, cancer 

detection was driven by approximately equal contributions from each biomarker class (ctDNA 

mutations and proteins), with minimal overlap.5

• Future evaluation of real-world data are focused on confirming the complementary contributions of 

multi-biomarker classes, particularly in early-stage cancer detection.
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• Of the true positive calls, ctDNA methylation and protein positive 

calls were observed in 57%, protein only in 12% and ctDNA 

methylation only in 31%. 

• Biomarker class independence for lung cancer was more 

pronounced in earlier stage (I and II) cancers while overlap is more 

pronounced in later stage (III and IV) cancers.

Figure 3. Percent of positive calls for lung cancer by 

biomarker class in ASCEND-2 
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