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• First WSI systems received FDA 510(k) Clearance 2017 and 2019
• Different offerings from archiving to full solutions including algorithms
• By 2025 Digital Market is $887.7 million with 12% CAGR

Executive Summary

Market overview

• Business case is a challenge as full integration is demanding while efficiency in 
workflow is not substantiated yet

• Full integration can improve efficiency by ~13%

Adoption challenges and opportunities



• Temporary framework to synergize and tackle larger scale projects
• Harmonize & standardize reference set to be used in end to end workflow by
• Creating tools and datasets 
• Progressing and enabling market access
• Creating clarity on regulatory pathways via mock submissions
• Harmonizing efforts between various stakeholders to optimize 

interoperability, integration and implementation

Executive Summary

Stakeholders
• Users, government, insurance companies, patients, vendors
• Diverse groups with different focus and goal

Solution



• The modern microscope is >300 years old 
• Modern diagnostics continues to rely on microscopy
• Essentially all cancer diagnoses are rendered using light microscopy
• Whole slide imaging (WSI) has been around for decades
• In 2017 and 2019 the first WSI systems have received FDA 510(k) Clearance

Starting points



Market analysis
Market analysis



Market analysis
Market outlook



Market analysis
Why hasn’t the digital revolution happened in pathology?

ROI of Digital Pathology Today is a Challenge

1) Technical performance AND
2) Demonstrate a clear and definitive savings in time or money OR
3) An improvement in the effectiveness of services

- Obvious and substantial impact on workflow.
- IT and infrastructure needs 
- Full digital integration needed to see overall benefits

- When implemented: digital Pathology can improve efficiency by ~13%
Ho J, Ahlers SM, Stratman C, et al. Can digital pathology result in cost savings? a financial projection for digital 
pathology implementation at a large integrated health care organization. J Pathol Inform. 2014;5(1):33;



Market analysis
What is needed ?



Market analysis
What groups could be involved















Market analysis
What groups are involved - Summary



Market analysis
What is the current problem statement

New pathways
MOCK submission

MDDT pathway
precertification

…

Diverse professional societies
tackle different problems

conflict: progress vs. safety

FDA
“Voice of Reason” 

assess effectiveness and safety
focus

intended use

“NEED for a framework 
to synergize and tackle 
larger scale projects”

Industry + Implementation
one-off solutions

conflict: effort vs. ROI

Challenges
Time
Scope
Effort

AI, Deep learning, ML
Substantial change 
Software as a Medical Device



Market analysis
Concrete pre-defined deliverables 

The overall scope of Project Tulip is:

Deliver reference sets for each workflow 
step 
from scanning & metadata acquisition 
to a fully clinically integrated diagnostic 
device

Primary endpoint: at least 1 reference set 
for the whole workflow 

Reference set
“Tulip"

Use 
case

MDDT
Mock
Blueprint

Data
Sets

Pixel & Metadata

Use
Case

Narrow intended use

Tulip 1



The Concept including a pre-determined Exit Strategy

Create a 
standard

FDA
MDDT
Mock
OSEL

FDA
Review

OIR

Faster time to market

Improved patient care 

Hand over
Tools to
Partners

Dissolve
group



How can this be realized?  A process proposal

External 
ideas

HTT “wiki members”

Industry FDA

AMC’s Patients

“big ideas”

Steering Committee

Governance
Prioritization

Administration



Market analysis
A framework enabling progress - Advantages

• An additional opportunity to participate 
• Voluntary => no harm by not
• Optional contribution from domain experts
•Working group to create tools and datasets that enable 

progress
• Emphasizes central role of the FDA
• Emphasizes interoperability
• Test drive mock submissions
• Create clarity about regulatory pathways
• Harmonize efforts from various stakeholders

”Be part of the change 
instead of 

being affected by it” J



Market analysis
A framework enabling progress - Challenges

• Why yet another group/committee?
FDA shouldn’t be an invited guest but an active participant
Synergize with the FDA Office of Science and Engineering Laboratories (OSEL)

• Stakeholder buy-in?
• Operational challenges
• Funding – Incentivizing participation via data sharing?

All converge at “What is being accomplished?”



• MDIC: industry experience and oversight to unify diverse interests
• FDA: regulatory oversight (OSEL) 
• DPA: provide domain knowledge
• API: LIMS domain knowledge – integration + metadata
• DICOM working group 26: standards
• CAP: data-sets + proficiency testing + practicing pathologists
• USCAP/IAP: education – knowledge dissemination (academic medical 

centers)
• ADASP: administration of technology through laboratories 
• CMS: Health economics input
• Patient-Organization: clinical impact and outcome

Market analysisSplitting up the oversight - Challenges



Market analysisDeliverables- Functions?

• Develop the framework – functionalities 
• HTT – working group 
• Review proposals and prioritize according to developed criteria
• For example – initial submission prioritize open source distribution
• Select project for steering committee review
• Deployment
• Intended use

• Implement the steering committee “chair = MDIC”
• Monitor contributions
• Help strategize 
• Review progress
• Unify interests 



Feedback and open discussion

• Options for working together
• Roles and responsibilities
• Steering vs. control
• Membership and governance
• Decision making
• Potential Needs for Agreements and Resources 


