
Artificial Intelligence and Tissue 
Pathology in Cancer Healthcare: 
Why and How?



Visiopharm Overview & Status



The Healthcare Challenge of Our Time
Tissue Pathology in Cancer Drug- Diagnostic Co-Development



?
Cancer is a major and growing healthcare challenge 
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Spending
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Immunotherapies: A major breakthrough in treatment

Day 90

Baseline • Immunotherapies (checkpoint 
inhibitors) are showing 
promise of a cure. 

• Many new drugs: Ongoing drug 
trials probably > 3,000 

• Late stage pharma pipeline: > 
600 drugs

• Targeted: They work only on a 
sub-population of patiens



Challenge: New Treatments and Rising Costs

Cost of treatment: 
Has grown above 
$10,000 per month

A Month of Meds
Median price* of 
cancer drugs 
approved during
each five-year
period, for a 
month’s supply

*Initial price upon approval, 
in 2014 dollars
Source: Peter Bach at 
Memorial Sloan Kettering
Cancer Center.
The Wall Street Journal.



Challenge: Targeted therapies

Companion Diagnostics (CDx): 
Required to identify the 
responders to a specific 
treatment

Precision Medicine: Financially 
sustainable cancer healthcare 
requires that we find the right 
treatment for the right patient 
and at the right time.



Tissue-base Cancer Diagnostics 

Challenges in achieving Precision Pathology



The Journey From Biopsy to Decisions



Cognitive challenges and limitations in Dx reading



Cognitive challenges and limitations in Dx reading

Discriminating between invasive-
and pre-invasive tumor is a 
problem for interpretive accuracy, 
as well as for molecular diagnostic 
methods 

Where & What to read



Challenge: Interpretive Accuracy

Select 20 
tumors: Varying
degrees of Ki67 
expressions Create TMA

Scan all 20
Sections (tumors)

Selection & stain:
Optimized & 
standardized
staining protocol

Send to 126 
pathologists for 
reading (Global & 
Hot-spot)

Collect dataset
for analysis



Insufficient staining quality is surprisingly common



Problems: Impact on Interpretive Accuracy

<70% pass rate <70% correct Dx classification

Multiplicative error!



Complexity of future Dx Biomarkers will be overwhelming

➢ Targeted therapies are costly (fx.: 
AstraZenca’s Imfinzi cost > MDKK 1.0 
million/patient for one year’s treatment).

➢ Complexity of new companion diagnostics 
will be a challenge to manual reading & 
interpretation

➢ Lack of diagnostic accuracy can result in  
costly, inefficient and potentially harmful 
treatments.

Future Companion Diagnostic biomarkers are too complex for manual reading.
Tools for precision pathology will be critical 
to precision pathology and, as such, a pre-
requisite to sustainable healthcare in the 
future of targeted therapies



Artificial Intelligence & Diagnostic Decision Support

Augmenting Pathologists



Artificial Intelligence
An overview



Artificial Intelligence & Deep Learning in Image Analysis

Teach by example Training

Calculation/estimation of probability map



Augmenting Pathologists

Automated identification of invasive components & hot-spots Automated & standardized biomarker quantification



Solutions: Impact on Interpretive Accuracy

Select 20 
tumors: Varying
degrees of Ki67 
expressions Create TMA

Scan all 20
Sections (tumors)

Selection & stain:
Optimized & 
standardized
staining protocol

Send to 126 
pathologists for 
reading (Global & 
Hot-spot)

Collect dataset
for analysis

% mis-classifiction dropped from ~30% to at least 
19% using IA



Diagnostic Digital Pathology
Documented Performance Improvements

Automated and correct 
elimination of stromal- and 
pre-invasive cells
Automated and correct 
identification of hot-spot

Almost perfect correlation 
with the best known 
approximation to the “truth” 
(median of 126 pathologists)

Select 20 
tumors: Varying
degrees of Ki67 
expressions Create TMA

Scan all 20
Sections (tumors)

Selection & stain:
Optimized & 
standardized
staining protocol

Send to 126 
pathologists for 
reading (Global & 
Hot-spot)

Collect dataset
for analysis



Augmenting Pathologists



Growth in Research & Diagnostic Applications 
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