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Objectives

● Review the principles of screening

● Consider success of different cancer screening strategies

● Evaluate tradeoffs for blood based cancer screening tests



Wilson JMG, Jungner G. Principles and practice of screening for disease. Geneva: WHO; 1968

Wilson and Junger’s Screening Criteria

● Important health problem

● Acceptable treatments for recognized disease

● Facilities for diagnosis and treatment should be available

● Recognized latent or early symptomatic stage

● Suitable test or examination 

● Test should be acceptable to the population 

● Natural history of the condition, including development from latent to declared disease, 

should be adequately understood

● Agreed policy on whom to treat as patients

● Cost of case-finding should be economically balanced in relation to expenditure of 

medical care as a whole 

● Case finding should be a continuing process and not a “once and for all” project



Doubeni CA, Castle PE. Multicancer Early Detection: A Promise Yet to Be Proven. 

American family physician. 2023;107(3):224-225A.

Wilson and Junger’s Screening Criteria

● Important health problem

● Acceptable treatments for recognized disease

● Facilities for diagnosis and treatment should be available

● Recognized latent or early symptomatic stage

● Suitable test or examination 

● Test should be acceptable to the population 

● Natural history of the condition, including development from latent to declared disease, 

should be adequately understood

● Agreed policy on whom to treat as patients

● Cost of case-finding should be economically balanced in relation to expenditure of 

medical care as a whole 

● Case finding should be a continuing process and not a “once and for all” project

“Screening works by reducing the risk of 

death and morbidity through the detection 

of well defined and clinically important 

precancerous or early invasive lesions 

which are more amenable to curative 

treatments than when detected from 

clinical presentation.”



Screening - is it always worth it?

● Important health problem

● Acceptable treatments for recognized disease

● Natural history of the condition, including development from latent to declared 

disease, should be adequately understood

○ “Does treatment at the pre-symptomatic stage of a disease affect its course and 

prognosis?”

○ “Does treatment of the developed clinical condition at an earlier stage than normal 

affect its course and prognosis?”

Wilson JMG, Jungner G. Principles and practice of screening for disease. Geneva: WHO; 1968
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Ahn HS, Kim HJ, Welch HG. Korea's thyroid-cancer "epidemic"--screening and overdiagnosis. 

N Engl J Med. 2014 Nov 6;371(19):1765-7.

Screening - Can we treat the problem?



Surveillance, Epidemiology, and End Results (SEER) Program (www.seer.cancer.gov) SEER*Stat Database: Incidence 
- SEER 18 Regs Research Data + Hurricane Katrina Impacted Louisiana Cases, Nov 2020 Sub (2000 -2018

Screening - is it worth it?

● Important health problem

● Acceptable treatments for recognized disease

○ “Does treatment at the pre-symptomatic stage of a disease affect its course and 

prognosis?”

○ “Does treatment of the developed clinical condition at an earlier stage affect its 

course and prognosis?”

Hamdy FC et al, ProtecT Study Group. 10-Year 
Outcomes after Monitoring, Surgery, or 
Radiotherapy for Localized Prostate Cancer. N Engl 
J Med. 2016 Oct 13;375(15):1415-1424.



Juul FE et al. 15-Year Benefits of Sigmoidoscopy Screening on Colorectal Cancer Incidence and Mortality : A Pooled 
Analysis of Randomized Trials. Annals of internal medicine. 2022.

Screening - is it worth it?

● Important health problem

● Acceptable treatments for recognized disease

● Natural history of the condition, including development from latent to declared disease, 

should be adequately understood

○ “Does treatment at the pre-symptomatic stage of a disease affect its course and 

prognosis?”

○ “Does treatment of the developed clinical condition at an earlier stage than normal 

affect its course and prognosis?”

“This corresponds to a 2% reduction in all-

cause mortality with screening compared 

with usual care 

MRR, 0.98 [CI, 0.95 to 1.00]; p = 0.016”



Screening - does early detection always save lives?

https://prevention.cancer.gov/news-and-events/infographics/what-cancer-overdiagnosis

Unlikely to benefit from 

finding early

Most likely to find due to 

length-time bias

May benefit if found 

early

Unlikely to find a 

reasonable screening 
interval

Cancer ≠ Cancer

https://prevention.cancer.gov/news-and-events/infographics/what-cancer-overdiagnosis
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● Review the principles of screening
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● Evaluate tradeoffs for current blood based cancer screening tests



MCED Clinical Validation

Klein EA et al. Clinical validation of a targeted methylation-based multi-cancer early detection test 

using an independent validation set. Annals of Oncology. 2021;32(9):1167–1177.

+LR 103

-LR 0.49



MCED Testable Cancers

● Exclude routinely screened cancers (lung/colorectal)

● Prevalence of remaining: 1.3%

Doubeni CA, Castle PE. Multicancer Early Detection: A Promise Yet to Be Proven. American 

family physician. 2023;107(3):224-225A.
National Cancer Institute, SEER Database



MCED - PPV

● Exclude routinely screened cancers (lung/colorectal)

● Prevalence of remaining: 1.3%

● PPV for positive test: ~57%

Doubeni CA, Castle PE. Multicancer Early Detection: A Promise Yet to Be Proven. American 

family physician. 2023;107(3):224-225A.
National Cancer Institute, SEER Database



MCED - PPV

● Criticisms
○ Spectrum bias: tested in previously diagnosed cancers, applicable in screening?

○ Verification bias: reference standard tests only done in diseased group

Doubeni CA, Castle PE. Multicancer Early Detection: A Promise Yet to Be Proven. American 

family physician. 2023;107(3):224-225A.
National Cancer Institute, SEER Database



MCED - Better evidence?

clinicaltrials.gov

● STRIVE: observational registry study, May 2025

● SUMMIT: prospective observational cohort for validation study, August 2023

● PATHFINDER 2: single arm safety and performance, February 2024   



MCED - Better evidence?

clinicaltrials.gov



MCED - Downsides?

● Estimated cost of workup for positive screening test
○ +Lung/liver: CT chest/abdomen/pelvis ~ $481

○ +Lymphoma/myeloma: CT chest/abdomen/pelvis + bone marrow biopsy ~ $793

○ +Esophagus/stomach: EGD ~ $1940

○ +Ovarian: pelvic ultrasound + laparoscopy? ~ $11,165

● False positives
○ 99.5% specificity: out of 1000 screened, 5 false positives

○ Out of 100M adults screened, 500K false positives

○ ~$500M in downstream workup of false positives

● Opportunity cost?
○ Better ways to reduce the risk of cancer mortality with $500M?

○ Childhood education, smoking cessation, diet/exercise, psychosocial support etc.

healthcarebluebook.com



MCED - Tradeoffs

● Benefits
○ Better test characteristics than current screening tests

○ Easier to obtain than most current screening tests

● Harms
○ Monetary cost of screening + downstream testing

○ Opportunity cost of resources

○ Insurance cost?

● Unknowns
○ Balance of harms/benefits in a screening population

○ Which cancers are most likely to be found?

○ Will it go the way of thyroid (turtles) or colorectal (rabbit) screening?



Questions?

https://prevention.cancer.gov/news-and-events/infographics/what-cancer-overdiagnosis

https://prevention.cancer.gov/news-and-events/infographics/what-cancer-overdiagnosis
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