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Montironi & Cimadamore 2022

Pathology – a Timeline 

AIMolecularIHCMicroscope

An 
integrated 
diagnostic 
approach



Our First Experiences with AI in Medicine….



The Problem to Solve

Image adapted from Constant Demand, Patchy Supply, Bychkov & Schubert, 2023 Real Intelligence 5

• Demand Drivers
• Aging population

• More screening programs

• Higher reporting requirements 

(synoptics)

• Supply Inhibitors
• Chronic shortages

• No. of trainees not increasing with 

demand



The Upcoming 
Prostate Tsunami

• Prostate Ca 15% of  cancers
• Most common  cancer in 112 

countries, including Australia

• Second highest cause of cancer 
death in 

• Lancet predicts the number of 
new cancers annually 1.4 mill → 
2.9 mill by 2040 
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Large Language 
Models



Chat GPT

• Nov 30 2022 – Open AI 
launches Chat GPT 

• December 4 2022 – 1 million 
users

• By Jan 2023 – reaches 100 
million active monthly users

• The fastest growing consumer 
application in history

5/26/2024
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Chat GPT

• ‘Generative Pre-Trained 
Transformer”

Write a talk about AI in pathology

Write a talk about AI in pathology as a 
poem

Write a talk about AI in pathology as a 
gansta rap



Hallucinations…. Not “Lies”



Hallucinations…. Not “Lies”
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LLM

• Knowledge Access

• Diagnostic Support

• Accessibility & Scalability

• Continuous Learning

• Lack of Contextual Understanding

• Limited Interpretation

• Ethical & Legal Concerns

• Overreliance & Dependency

• Bias & Error Propagation

Opportunities Challenges



Other AI Tools



AI Applications

Increased accuracy Increased 
effectiveness/productivity

Creation of biomarkers

Hanna and Hanna, 2022



AI Applications

Increased accuracy

Increased 
effectiveness/productivity

Creation of biomarkers

• Detection
• Classification
• Segmentation
• Quantification



AI Applications

Increased accuracy

Increased 
effectiveness/productivity

Creation of biomarkers

• Digital workflow
• Consultations
• Workflow improvements

• Quality from lab
• Prioritize cases
• Order IHC sooner
• Prepopulate 

reports



AI Applications

Increased accuracy Increased 
effectiveness/productivity

Creation of biomarkers

Abdul Jabbar et al 2020

• Predictive
• Diagnostic
• Monitoring

• Therapy 
response

• Prognostic
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Swati and Parwani 2024, 
Zhu et al 2024 Real Intelligence 22

AI in GU Pathology

• Quality Assurance

• Improved cancer detection

• Quantification, grading

• Cost and time savings

• Uncover novel insights
• Understanding biology 
• Risk stratification
• Prognostication
• Predicting molecular subtypes 

 

• Digital workflow ($)

• Regulatory guidelines

• Lack of prospective studies

• Perceptions & impact on behaviour

• AI Issues
• Difficulty in generalisation
• Lack of high quality data sources
• Rare conditions / tumour heterogeneity

Benefits Blockers



Process for Developing Medical AI

Define Tasks /  
Ontology

Annotation

Model 
training

Model 
Validation

Model 
Tuning 

(ongoing)

Regulatory 
submission

Model 
Deployment
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Training Approaches

• AI trained on labelled data

• AI learns to identify patterns 
corresponding to the correct label

• Goal is to make accurate predictions 
on new, unseen data

• AI is trained on unlabelled data

• A “black box” model

• AI identifies clusters & patterns in the 
data

• Goal is to discover new 
insights/structure

Supervised Learning Unsupervised Learning

Like a registrar learning from an 
experienced pathologist Like a medical researcher discovering 

new biomarkers



Process for Developing Medical AI

Define Tasks /  
Ontology

Annotation

Model 
training

Model 
Validation

Model 
Tuning 

(ongoing)

Regulatory 
submission

Model 
Deployment

We are here



AI Needs Tuning



Evaluation
• Performance evaluation is critical to verification 

& validation of ML systems

• Incorporate lab director oversight 

• Use local data

• Changes to the model require re-verification

• Understand pre-analytic variables

• Monitor for performance defects over time 
(shift, drift)

• Understand the scope of application – 
strengths & limitations

Hanna et al 2023 Real Intelligence 27



Challenges – The Explainability Paradox

• Lack of transparency (black box)
• Complex statistical models
• Need to convey model 

confidence, limitations & 
sources of bias

• Concerns re: reliability & 
vulnerability to attack

Evans et al 2022



Sometimes pattern 
recognition can be 
misleading

Just remember…No test is 
perfect



Final Words 1 – complimentary assistive role

Created by Dall-E

Pathologists  will not 
be replaced by AI

BUT Pathologists not 
using AI will be 

replaced by those 
using AI



Final Words 2

Role of the Pathologist:

• Identify

• Integrate

• Communicate



Final Words 3
Gartner 
Hype Cycle



Thank-you 

Please contact me for any further 
information or a demo 
Fiona.maclean@franklin.ai
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