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Disclaimers and Disclosures

• Opinions expressed are mine alone and should not be interpreted as 
representing the official viewpoint of the U.S. Department of Health and 
Human Services, the National Institutes of Health, the National Cancer 
Institute, or the Division of Cancer Prevention. 

• My comments are informal and should not be taken as a “signal” for 
funding priorities. 

• If I mention specific products to illustrate my points, these comments 
should not be taken as an endorsement of said products.
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NCI-Authored Translational Science Review in 
CA: A Cancer Journal for Clinicians

Rubinstein, Patriotis et al. CA A Cancer J Clinicians, 
March 2024 DOI: (10.3322/caac.21833)
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Clinically available multicancer detection tests in the U.S.

No mandatory, comprehensive resource for laboratory-developed 
tests (LDTs)*
 LDTs we are aware of:
 Galleri | Grail
 OneTest | 20/20 GeneSystems
 EPISEEK (was Sentinel-10) | Precision Epigenomics

 Currently, no FDA-authorized MCD tests

Volume of MCD testing 
 Galleri | Grail 185,000 commercial tests as of March 2024 (U.S.)
 Others unknown *The FDA's final rule on LDTs, published April 29, 2024, requires 

that LDTs be registered and listed as medical devices. The FDA 
expects laboratories to comply by May 6, 2026.
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Role of Federal Regulations
Under federal regulations, MCD tests may be used in clinical care as 
laboratory-developed tests (LDTs) without FDA review.

• LDTs are in vitro diagnostic products intended for clinical use that are 
designed, manufactured, and used within a single clinical laboratory. 
• They cannot be distributed for use in other laboratories. 

• Laboratories offering LDTs are required to show that they measure what they 
say they can measure. 

• MCD tests that are now available as LDTs are not required to show clinical 
validity (accurately predict the presence of cancer at early or advanced 
stages) or to show that the tests can be safely used without prompting 
unnecessary or harmful diagnostic evaluations.
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Regulatory Standards Applied by FDA and CLIA

Table 1: Rubinstein, Patriotis et al. CA A Cancer J 
Clinicians, March 2024 DOI: (10.3322/caac.21833)
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Analytes and Technologies Used to Develop MCDs

• MCD assays use circulating tumor DNA (ctDNA) and other 
biomarkers analyzed by variable technologies. 

Examples of other biomarkers include:
• Cell-free RNA, proteins, metabolites, and glycans.
• Circulating tumor cells.
• Tumor-educated platelets (platelets changed by tumors).
• Cancer stem cells in blood and other biospecimens.

Rubinstein, Patriotis et al. CA A Cancer J Clinicians, 
March 2024 DOI: (10.3322/caac.21833)
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Analytes and technologies used to develop MCDs

Table 2: Rubinstein, Patriotis et al. CA A Cancer J 
Clinicians, March 2024 DOI: (10.3322/caac.21833)
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Analytes and technologies used to develop MCDs

Table 2: Rubinstein, Patriotis et al. CA A Cancer J 
Clinicians, March 2024 DOI: (10.3322/caac.21833)
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Analytes and technologies used to develop MCDs

Table 2: Rubinstein, Patriotis et al. CA A Cancer J 
Clinicians, March 2024 DOI: (10.3322/caac.21833)
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Stage of Biomarker Development of MCD Tests Using 
Early Detection Research Network 5-phase Framework

Phase 2: Test clinical diagnostic performance 
is most optimistic

Phase 3: Test Sensitivity drops due to 
presence of earlier stage disease in 
presymptomatic, pre-clinical specimens

Phase 4: Test Sensitivity drops further due to 
imperfect downstream diagnostic procedure; 
Specificity of test may drop.  

Rubinstein, Patriotis et al. CA A Cancer J Clinicians, 
March 2024 DOI: (10.3322/caac.21833)
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Diagnostic Performance of MCD Tests
• Sensitivity and Specificity
• Average overall Sensitivity of MCD tests: 27% - 95%, 

at Specificities of 95% - 99%
• Early-stage cancer (e.g., Stage I) Sensitivity: 27% - 62%
• Late-stage cancer (e.g., Stage III) Sensitivity: 60% - 87% 

• Tissue-of-Origin (TOO) Prediction
• Most MCD tests provide a primary and secondary predictions for possible 

TOO of a positive MCD signal to help guide the diagnostic workup
• Average accuracy of TOO prediction is ~77% with a range of 68% - 86% 
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Unique Challenges of MCDs

• Defining a meaningful endpoint(s) for clinical trials of MCDs.
• Cancer mortality has been the benchmark for a meaningful endpoint

• Stage shift has not been proven as a surrogate endpoint for cancer mortality

• Potential Harms:
• False reassurance

• Risks from multiple procedures

• False alarms

• Ineffective or harmful treatment



15

Possible Outcomes from an MCD Screening Test

Rubinstein, Patriotis et al. CA A Cancer J Clinicians, 
March 2024 DOI: (10.3322/caac.21833)
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Patient perceptions

• Patient testimonials 
• Anxiety scales in research studies
• Emerging literature on perceptions of patients and clinicians
• Samimi et al. Primary care physicians and laypersons' perceptions of 

multicancer detection clinical trial designs. 
JNCI Cancer Spectr. 2024 Sep 2;8(5):pkae084. doi: 10.1093/jncics/pkae084. 

• Roybal et al. Perceptions of multi-cancer early detection tests among 
communities facing barriers to health care. 
Health Affairs Scholar, 2(9), 2024, qxae102, https://doi.org/10.1093/haschl/qxae102

• Stay tuned for publications from CSRN investigators

https://doi.org/10.1093/haschl/qxae102
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Patient perceptions
Subtheme Quote
Simple and less invasive is good “You’re not cutting someone open and opening up 

the body and spreading things, so if this is 
something that's out there, that going to be useful 
for us.”

One-stop shop to detect multiple cancers 
is convenient

“I like the idea of sort of one and done. One test 
sounds like it's pretty easy. You get results and then 
proceed from there.”

A chance to treat it and beat it “Early is important to me because the theory is the 
earlier you catch it, the better the results.”

Comprehensive information about MCEDs “And I would want to know how long this has been 
tested. How long has it been out there? What have 
been the results?”

Roybal et al. Perceptions of multi-cancer early detection tests among communities 
facing barriers to health care. Health Affairs Scholar, 2(9) 2024, 
qxae102, https://doi.org/10.1093/haschl/qxae102

https://doi.org/10.1093/haschl/qxae102


18

Patient perceptions
Subtheme Quote
Fear of screening outcomes “You do have the psychological aspect. ‘Oh my 

God, I can't sleep at night. Do I have cancer? Am I 
gonna die tomorrow?’”

Lack of information on procedural aspects 
of screenings

“A lot of it is just not knowing what the procedure 
actually is and what's going to happen to you. If 
you're well informed, it does help.”

Untrustworthy biomedical research and 
technology

“Right now, honestly, people don't trust science and 
so, to tell someone we have a test out here that's 
gonna cure and you're gonna know everything…it's 
not believable. It's almost like, almost far-fetched.”

Lack of provider communication about and 
advocacy for screening

“My doctor didn't even tell me that there's 
screenings.”

Roybal et al. Perceptions of multi-cancer early detection tests among communities 
facing barriers to health care. Health Affairs Scholar, Volume 2, Issue 9, September 
2024, qxae102, https://doi.org/10.1093/haschl/qxae102

https://doi.org/10.1093/haschl/qxae102
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NCPF Workshop Topics
• Examples of current and emerging MCD tests.
• Challenges and opportunities to validate MCD tests and determine their 

clinical utility for detecting cancer and reducing cancer-specific mortality.
• Strategies for cancer care downstream of MCD testing, such as follow-up 

diagnostic testing and treatment decision-making.
• Limitations of MCD tests, including the burden on patients and health care 

systems from false-positive test results, overdiagnosis, and overtreatment.
• Research and policy gaps for assessing MCD tests and their impact on 

cancer care and outcomes and health equity.
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Thank You
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