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The Buzz



Why the Buzz?
Major technology advance

Published measures of diagnostic 
performance are promising

Marketing
Enduring faith in the 
early detection solution

1960s 2020s



The gap between performance and outcomes

PERFORMANCE OUTCOMES
Does the test reduce 
late-stage cancers? 
Does it reduce cancer 
deaths? 

Can the test detect 
the target cancer/s?
What is the accuracy?

Performance of the test 
in people not yet 
diagnosed with cancer

Opportunity to detect 
cancer early and change 
its fate

Implementation of and 
access to the test and 
downstream care



Sensitivity: A primary measure of performance

Likelihood a test will be positive if the cancer is there

Different versions of sensitivity

A. Sensitivity to detect known cases  

B. Sensitivity to detect cases before diagnosis

Established first and common in 
early studies of test performance

Much harder to assess* but 
likely lower than A



Sensitivity by stage
(overall 67.3% for 12 cancers)

Liu et al Annals of Oncology 2020 for Grail test

Sensitivity for one test in known cases



Schrag et al ESMO 2022 and Lancet 2023 for Grail test

Sensitivity* under screening
(overall 29% for 12 cancers)

Considerably less than 
sensitivity in known cases

This is to be expected

Sensitivity in people not yet diagnosed



We might think we have a sensitive test…

• ROCA algorithm based on individual 

CA125 trajectories

• Approximate sensitivity in people 

not yet diagnosed:  86%
Menon et al JCO 2015

• Blue – ovarian cancer cases

• Green – non-cancer controls



Jacobs et al, Lancet, 2017

MMS
Screening
(uses CA125-
ROCA and 
ultrasound)

No 
screening

UKCTOCS ovarian 
cancer screening trial 

Primary report:
Non-significant 15% 
mortality reduction on 
MMS (ROCA) arm

MORTALITY

But it might not deliver



No mortality 
reduction on long-
term follow-up



The gap between performance and outcomes

PERFORMANCE OUTCOMES
Does the test reduce 
late-stage cancers? 
Does it reduce cancer 
deaths? 

Can the test detect 
the cancer?
What is the accuracy?

Performance of the test 
in people not yet 
diagnosed with cancer

Opportunity to detect 
cancer early and change 
its fate

Implementation of and 
access to the test and 
downstream care



Opportunity for interception

Clinical diagnosis

“Early stage” “Late stage”

Timeline of a cancer

Tumor initiation/onset

Preclinical latency



How do we learn about opportunity?
From studying changes in disease incidence under screening

Screening round
1 2 3

Screen-detected cancers Interval cancers

Incidence at and between screens in trials Population patterns under screening 



Different cancers – varying preclinical latencies

Prostate   7-14 years  Different estimation methods
       US population data

Colorectal   3.5-5 years  Different estimation models
       Combination of data sources

Lung    4 years  One model/estimation method
       Data from PLCO/NLST

Breast    3.5-6.5  years Different methods, cal. periods
       Screening trials and BCSC data



Late-stage incidence reduced by 50% 
in the screen group

Due to long opportunity despite 
modest sensitivity (20 - 30%)

Led to a 20% reduction in cancer 
death rate

Schroder et al Eur Urol 2017

Control group

Screened group

Late-stage cancer incidence



So what explains the ovarian cancer results?

HGSC: high-grade serous carcinoma

Preclinical latency in ovarian cancer is much shorter
Lack of opportunity for early detection could explain trial results

Ryser, Lange, Menon, Etzioni, in press



What about cancers without screening programs?
We really don’t know the opportunity for detecting these cancers early
• We can be optimistic and assume long preclinical latency
• We can be pessimistic and assume short preclinical latency

Preclinical  latency 4 years 

Preclinical  latency 2 years 

Expected reduction in late-stage diagnoses over five years

40-50%

10-20%



A trial studying this is under way in the UK



What is a good 
enough late-stage 
reduction? 



A given late-
stage reduction 
means 
different things 
for different 
cancers

Same reduction in late 
stage: variable expected 
reduction in mortality 
aross cancers

Owens L et al CEBP 2022



Why worry?

Poor evidence base leading to 
suboptimal or harmful medical decisions 

Marketing and misinformation capitalizing 
on  belief in early detection

Focus on positive outcomes 
disregarding downsides of screening



Marketing and misinformation



Marketing and misinformation

• If MCED is as effective for these cancers as it has been in the best case for 
cancer with existing screening tests (30% mortality reduction)

• Then 62% of deaths will occur in these cancers!





CONSERVATIVE

OUT OF POSITIVE TESTS HOW MANY 
FOUND TO HAVE CANCER

IN PEOPLE KNOWN TO HAVE CANCER 
NOT IN THE SCREENING POPULATION



Focus on positive 



https://appliedradiology.com/articles/how-do-you-solve-a-problem-like-incidentalomas



What’s wrong with this headline?



We actually do not 
know yet that the test 
can detect cancers 
long before 
symptoms develop

These studies have 
not yet been done

It’s not just about the 
costs though these are 
likely to be high

Many other concerns!
• Diagnostic odysseys
• Misinterpretation of 

negative results
• Incidental findings
• Quality of life



The (formidable) task ahead
In cancer, early detection tests are recommended when we have 
reliable evidence that benefits outweigh harms

We are very far from having this evidence for MCED

What we need now
A. Educate patients, providers, and the public about why early 

detection is not always a slam dunk 
B. Understand that it not just about the test – testing is just the 

first step in a process – access and implementation are critical
C. Recognize that access to testing is meaningless without access 

to the next steps including appropriate treatment



Thank you
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• Yibai Zhao
• Noel Weiss
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• Yingye Zheng
• Ziding Feng
• Early Detection Research Network
• Cancer Screening Research Network

Rosalie and Harold Rea Brown chair at 
Fred Hutch
CEDAR at the Knight Cancer Institute 
NCI’s Cancer Intervention and 
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NCI R35 Modeling and Analytics for 
Novel Cancer Diagnostics
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