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Concerns about 
AI implications 
&
Regulatory 
trends

Technology Data

AI Timeline – “Four Seasons”



Saltapidas & Maghsood

Technology Breakdown August 2012
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Time

ScopeQuality
Team

Cost

Identify key elements for integration into clinical practice 

• How much?  => Why?  => strategy => alignment of initiative & funding source 
• What ? => and in what order ? => what’s first => operations
• Who => cross-functionality => interdisciplinary teams

Draft of Joe’s talk Feb 16th 2024



What do you need to realize innovation?

Great Team
(int. & ext.)

Understand 
the framework

Healthcare 
system

How to integrate
(Concept +Process)

Approaches to 
Financial Sustainability

Approach to apply 
and challenge regulation
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Synthetize the healthcare infrastructure for financially-sustainable genomics

Lennerz et al., 2016 JMD
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Patient journey vs. care pathway





Integrated care pathway



Rapid testing

Time from 
Diagnosis to 
molecularly-
informed 
treatment start

Routine: 48 days
Integrated: 4 days



One month
Lung, heme, neuro



What’s next

Pre-presentation time….
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https://blog.research.google/2024/03/health-specific-embedding-tools-for.html?m=1



https://blog.research.google/2024/03/health-specific-embedding-tools-for.html?m=1



Spidermap (Mindmap)
Designated framework
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Innovation = Integration

• Utilization
• Utilization Management
• Utilization Management Strategy

How to implement?
• Concept: U, UM, UMS

Helen Hou et al., 2023 J Appl Lab Med 

“What we do”

“How we 
should do it”

“How we aim 
to get there”

U

M

S



Relevant Considerations Relevant Outcome Measures



RWD to RWE to transformation



the pre-competitive space



We are all black swans…
I’m not



What was before USB ?

How did USB take over?

IO



The pre-competitive space

+ is abstract 
+ requires intricate structure(s)
+ e.g., anti-trust monitoring

a proven approach

underutilized in medicine





Federated models necessitate human governance structures  

MODEL DATA
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“Developing and 
putting forth your 
own vision 
and then making it 
reality is no simple 
task”



Paradigm for Financial Sustainability

Thierauf et al., 2019 The Oncologist



Realizing Precision Oncology is a Multi-Layered Challenge



The Art of Contracting



Rapid testing reimbursement analysis

• Coding strategy
• Payor tailored
• Prior authorization
• Pilot program(s) 

• Reimbursement 
analysis

• Dependent on Focus
• Quality

Dagogo-Jack et al., 2018 JCO PO



TOP-DOWN
System focus

Long term strategy

Patient-centric
Ad-hoc and case-based

BOTTOM-UP

Global or International level
National or US-level

State level 
Region
Local

System
Institutional

Departmental
Divisional

Patient Level
Procedure(s)

Test(s) ordering
Out of pocket estimate

Levels of Approaching Financial Sustainability 

“a robust local program can be an effective strategy to ensure progress”
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Regulatory Science







Lennerz et al., npj Digital Medicine (2022) 5:172 ; https://doi.org/10.1038/s41746-022-00721-7

https://doi.org/10.1038/s41746-022-00721-7


“…is the science of developing 
new tools, standards, and 
approaches to assess the safety, 
efficacy, quality, and performance 
of all FDA-regulated products”

“…is applying the scientific 
method to challenge current 
concepts and drive meaningful 
regulations”

Regulatory      Science 
established new



Can Science be Trusted Without 
Government Regulation?

What is 
Discovery Bias ?

Do such biases
limit our ability
to see alternatives?

Does publishing the full methods/results 
section of a SARS-CoV-2 paper
increase our ability to protect public
health from a future pandemic?



Timeline of Key AI Regulations



Diagnosis Technologies Data Science Regulatory Sciences

Rules Standards Policies Requirements Regulations Transparency Law

Basic Science Clinical RelevanceTranslational  Science

What’s next in Technology and Innovation



Data for Health



Let’s start where 
other initiatives 

end …

pre-
competitive 

space 
(=collaborate)

Unique 
Format and

output

Next 
steps

Benefit to the
entire

community





ummary
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Joe.Lennerz@bostongene.com





Start of 
presentation



Diagnostic Quality Model 
(DQM):
An Integrated Framework for 
the Assessment of Diagnostic 
Quality when Using AI/ML 



What holds us back is a multidimensional problem
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