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Multi-cancer Test for Early Detection at Population Scale

Early-stage cancer is more likely to be treated successfully

Realize benefits of early detection while minimizing harms and cost: 

● Low false positive rate: achieved through high specificity 

● High detection rate: achieved through sensitivity for >20 cancer types

● Localizing ability: identify anatomic location to direct appropriate diagnostic 

evaluation 

● Limited over-diagnosis: preferential detection of clinically significant cancers

Demonstrate test performance, reproducibility, and applicability to target 

populations 
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The Circulating Cell-free Genome Atlas (CCGA) Study

Prospective, longitudinal, case-control study for development of a multi-cancer test

Tissue samples

(cancer only)

Blood samples

(from all participants)

Follow-up for 5 years

(vital status & cancer status)

15,254 participants

with or without cancer

----

142 sites

Fully Enrolled
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The CCGA: Overview of Substudies

Substudy 3: Further Assay 

Validation

(~5,000 participants enrolled)

Substudy 1: Discovery

Training (n=1,785), Validation (n=1,015)

Substudy 2: Assay Refinement

Training (n=3,133), Validation (n=1,354)

The Circulating Cell-free Genome Atlas (CCGA) Study

Three pre-specified CCGA sub-studies

20+ cancer types*

Whole Genome Methylation

Identify key informative 

methylation regions

Targeted Methylation

Training and validation of targeted 

methylation classifier

*Anus, Bladder, Breast, Cervix, Colon/Rectum, Esophagus, Gallbladder, Head and Neck, Kidney, Liver/bile duct, Lung, Lymphoid leukemia, Lymphoma, Melanoma, Myeloma, Ovary, 

Pancreas, Prostate, Sarcoma, Stomach, Thyroid, Urothelial tract, Uterus, Other (including Brain, Mesothelioma, Orbit, Penis, Pleura, Skin Cancer [not basal cell carcinoma, squamous 

cell carcinoma, or melanoma], Small Intestine, Testis, Thymus, Urethra, Vagina, Vulva)
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Gastrointestinal Cancers (N=447) in CCGA Substudy 2 

Liver / Bile Duct

Gallbladder 

Esophagus

Colon / Rectum

A subset of the total 2,185 cancer participants across >20 cancer types in CCGA substudy 2

Stomach

Stage I-III IV All

Training 76 45 121

Validation 32 21 53

All 108 66 174

Stage I-III IV All

Training 31 19 50

Validation 13 8 21

All 44 27 71

Stage I-III IV All

Training 9 8 17

Validation 5 3 8

All 14 11 25

Pancreas

Stage I-III IV All

Training 19 10 29

Validation 7 4 11

All 26 14 40

Stage I-III IV All

Training 7 4 11

Validation 3 0 3

All 10 4 14

Stage I-III IV All

Training 42 42 84

Validation 22 17 39

All 64 59 123
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Sensitivity for GI Cancer Detection at >99% Specificity

● Classifier achieved specificity of 99.8% in the 

cross-validated training set and 99.3% in the 

independent validation set

● False positives were 3/1,521 (0.2%) in training 

and 4/610 (0.7%) in validation

● Training and validation sets had similar sensitivity

● Stage I-III sensitivity was 73% (95% CI, 66%-

79%; training) and 71% (CI, 60-80, validation)

● Stage I-IV sensitivity was 82% (95% CI, 78%-

86%, training) and 81% (CI, 73%-87%, validation) * Cancers of esophagus, stomach, liver/bile duct, pancreas, 

gallbladder, and colon/rectum 

Gastrointestinal Cancers*
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Accuracy of TOO Localization for GI Cancers

● 20+ trained cancer TOO classes enables 

localization to single tissue site

● 97% of detected GI cancers were assigned a TOO

in both training and validation sets

● Training and validation sets had consistent TOO 

accuracy across all stages

● Overall, the predicted TOO accuracy for patients 

with GI cancers was 91% (95% CI, 86%-94%) in 

the training and 89% (95% CI, 81%-94%) in the 

validation set

Gastrointestinal Cancers*

* Cancers of esophagus, stomach, liver/bile duct, pancreas, 

gallbladder, and colon/rectum 
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Tissue of Origin (TOO) Classification for GI Cancers

Training Set 

Esophagus/Stomach

(51)

Pancreas/Gallbladder

(74)

Liver/Bile Duct

(18)

Colon/Rectum

(93)

Non-GI Cancer

(13)

94%

92%

94%

100%

<0.1%P
re

d
ic

te
d

Actual

TOO Accuracy: 91% (226/249)

Esophagus/Stomach

(20)

Pancreas/Gallbladder 

(31)

Liver/Bile Duct

(9)

Colon/Rectum

(39)

Non-GI Cancer

(7)

85%

97%

100%

97%

<0.1%P
re

d
ic

te
d

TOO Accuracy: 89% (94/106)

Validation Set 

Actual

Probability of 

Predicted

100%

75%

50%

25%

0%

Localization to a single tissue site was accurate as demonstrated by a high level of agreement between the true (x axis) 

and predicted (y axis) TOO per sample in training and validation sets.

See poster for Abstract 283 to view data for the full (>20 cancer type) dataset.
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Conclusions

● Targeted methylation analysis of plasma cfDNA simultaneously detected multiple GI 

cancers at high sensitivity with pre-specified high specificity

○ >99% specificity was maintained in the independent validation set.

● 97% of detected GI cancers were assigned a TOO in training and validation sets.  

● Highly accurate TOO localization was achieved in GI cancers.

● This investigational multi-cancer early detection test evaluating cfDNA methylation may 

be a practical method for detecting and localizing GI and numerous other cancers, thus 

directing the downstream diagnostic evaluation.
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