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•   Technology and bioanalytes of emerging CRC screening tests

• Novel CRC screening tests
-Stool based

-Blood based

• Performance of these tests

• Future directions

Overview



• sDNA based assay

-methylated LASS4, LRRC4, PPP2R5C, ZDHHC1

-fecal hemoglobin (ELISA)

• sRNA based assay

-ACY1, AREG, CDH1, EGLN2, KRAS, SMAD4, TNFRSF10B

-FIT

-smoking status

• ctDNA based assay
-ctDNA: mutations, methylated DNA, chromatin fragments

-ctDNA + proteins 

• The ctDNA tests depend on AI informed patterns for CRC. 

ctDNA and sDNA/sRNA test technology



Novel and Emerging CRC screening tests

•   ctDNA test (Shield test, Guardant Health)

• ctDNA and protein test (Freenome)

• MT-sRNA test (Colosense, Geneoscopy)

• MT-sDNA test (Cologuard, Exact Sciences)



Chung et al 

NEJM 2024

ctDNA CRC screening test (Shield test)

HGD 23%



ctDNA+ protein blood CRC screening test 

(Freenome)
•   Assay-ctDNA and proteins (Freenome)

Lin, 2021
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ctDNA+ protein blood CRC screening test 

(Freenome)

Lin, 2021
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•   Overall Results from PREEMPT trial

• CRC sensitivity: 79.2% 

(Stage I: 57.1%, Stage II: 100%, Stage III: 82.4%, Stage IV: 100%) 

• CRC specificity:  91.5% (for non-advanced colorectal neoplasia).

• Advanced adenoma (AA) sensitivity: 12.5% sensitivity in detecting 

advanced adenomas (AA)

• If protein markers added: AA sensitivity 16.4%, CRC sensitivity 80.5%

• AA with high-grade dysplasia (aka stage 0) sensitivity:  29% 

• All endpoints were powered at 96%



Cologuard v2.0

MT-sDNA CRC screening test

(Cologuard, Exact Sciences)

Imperiale et al 

NEJM 2024



MT-sDNA CRC screening test (Cologuard)

Imperiale et al 

NEJM 2024



Barnell et al. 

JAMA 2023

MT-sRNA CRC screening test

(Colosense, Geneoscopy)



Barnell et al. 

JAMA 2023

MT-sRNA CRC screening test (Colosense)



•   Stool based tests

-Current performance: CRC >90%, AA>40/45%

-Is this the limit of performance?

-Is this good enough?

•   Blood based tests

-Current performance: CRC >80%, AA>12%

-Is this the limit of performance?

• Future directions

-Other bioanalytes: autoantibodies
-Improved technology: bioanalyte capture or detection

Conclusions



•  Bioanalyte capture: Improve cfDNA recovery

Future Directions

Martin-Alonso, Science 2024
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