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Disclaimer

• Philips Computational Pathology Board



Pathology workload 2008-2018





Pathology Image Analytics



Scope for AI in cellular pathology

• Automation

• Biomarker assessment

• Cancer detection

• Cancer grading

• Prognostic and predictive tools

• Research



Perceptron neural network 1958

F Rossenblatt

Diagn. Cytopathol. 1998;18:307–311.





Digital pathology peer reviewed 
publications

Studies Published by Year



Tissue type



Automated ER & PR scoring
Simultaneous Automatic Scoring of Hormone Receptors in Tumour Areas in Whole Slide 

Images of Breast Cancer Tissue Slides 
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Scientific Reports | 7:45938 | DOI: 10.1038/srep45938 2017



Automated Her2 Scoring

http://www.warwick.ac.uk/TIAlab/Her2Contest

Qaiser et al., Histopathology 72;227-238 2018

http://www.warwick.ac.uk/TIAlab/Her2Contest


Her2 Scoring – Man vs Machine

Rank Team Name Score Bonus Score+Bonus

1 Team Indus 220 12.5 232.5

2 Pathologist 2 210 20.5 230.5

3 Visilab 212.5 15 227.5

4 MUCS (Ireland) 205 20.5 225.5

5 Pathologist 1 185 10 195

6 Pathologist 3 180 13 193

http://www.warwick.ac.uk/TIAlab/Her2contest/

Qaiser et al., Histopathology 72;227-238 2018

http://www.warwick.ac.uk/TIAlab/Her2contest/








• Most of the tumor slides were exhaustively annotated

• The average time for annotating each slide was 1 hour

Camelyon16 dataset



JAMA. 2017;318(22):2199-2210.



Pathologist + Algorithm

Aeffner et al., Arch Path Lab Med (Sep 2017)



The White House Takes Note



Deep Learning - Profiling Tumour
Microenvironment

Sirinukunwattana et al., IEEE Trans Medical Imaging special issue on Deep Learning in Medical 
Imaging (May 2016)

• Cell recognition in large sets of whole-slide images

• Analytics for profiling the tumor micro-environment





• Adenocarcinoma in-situ

• Minimally invasive adenocarcinoma

• Lepidic adenocarcinoma

• Papillary adenocarcinoma

• Acinar adenocarcinoma

• Micropapillary adenocarcinoma

• Solid adenocarcinoma



Journal of Thoracic Oncology Vol. 12 No. 3: 501-509 2016





Nat ure Medicine | VOL 24 | OCTOBER 2018 | 1559–1567 | 

www.nature.com/naturemedicine









SME Engagement: Ensuring Access

Data lake Access

PathLAKE

UK SME ecosystem SME Application PathLAKE SME
Engagement Committee

Access to 
pathologists

Access to data 
scientists

Validated tools for 
deep learning 
development

An industry 
platform to 

accelerate  pace to 
market 

The Accelerator 
Programme

Education & 
Training

Access to 
interdisciplinary 

teams



Artificial Intelligence product development

• Product purpose

• Engage with regulators early

• Entire pathway scrutinised

• Control of software used

• Pathologist certification

• Quality assurance of annotations

• Trial design



Developer Idea

Ethical approval

Build pilot 
algorithm

Demonstrate it 
works

Informal approach 
to regulators 

(MHRA)

Trial Design
Trial delivery

Regulatory 
approval (CE-

IVD/FDA)

In- house NHS 
lab installation

UKAS inspection

Diagnostic use

Incorporation 
into guidelines 

(NICE etc.)

Health 
economics

Education/
Training

Finance

Cross-Sector 
Collaborations 

LDT in-house 
validation and 

verification



Pathology Image Analytics

Deployment in practice

Interoperability across platforms

Variability of sections

Variability of staining

Quality assurance of performance

Implementation controls

Accreditation
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