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Data Acquisition

Data Enhancement

Data Interpretation 

Quantification of Biomarkers

Screening and Monitoring

Diagnosis and Prediction

Computing

Perception

Reasoning

AI in Medicine & Healthcare
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Serag et al.



Fetal brain development

Serag et al. 
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Fetal brain development



Neonatal 
brain 
development
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Birth Adulthood

Serag et al.

Multi-modal modeling of the human brain 
from birth to adulthood



Benjamens et al.



AI in Pathology
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Serag et al.

Deep Learning in Diagnostic Pathology



Automated identification of tumour and calculated tumour percentage in digital H&E tissue sections using image analysis

TissueMark Lung TissueMark Breast TissueMark Colon

Original lung Original breast Original colon

TissueMark Prostate

Original prostate

1 TissueMark is not intended for diagnostic, monitoring or therapeutic purposes or in any other manner for regular medical practice. 
PathXL is the legal manufacturer and is a Philips company

Cancer Detection

Serag et al.



These slides detail early-stage internal research projects and intermediate output and do not make any claims pertaining to current Philips products. 

High resolution cellularity assessment

Deep learning to identify and segment cells at high 
resolution, classify them into tumour and non-tumour 
and count the relative numbers of cells to derive a 
quantitative percentage threshold of sample quality

y = 1.1381x
R² = 0.9836
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1 TissueMark is not intended for diagnostic, monitoring or therapeutic purposes or in any other manner for regular medical practice. PathXL is the legal manufacturer and is a Philips company
2 Philips internal validation data

Confidential



Kaba & Serag et al.

STARE DRIVE

Human Observer 0.9354 0.9473 

AI-driven Method 0.9456 0.9410 

Quantification of Biomarkers 



Personalized Drug Dosing

Confidential

Optical Coherence Tomography (OCT)



Diabetic Peripheral Neuropathy (DPN)

Chemotherapy-Induced Peripheral Neuropathy (CIPN)

Chronic Inflammatory Demyelinating Polyneuropathy (CIDP)

Human Immunodeficiency Virus-Associated Sensory 
Neuropathy (HIV-SN)

Healthy controls (HC)

AI-driven Disease Diagnosis

Chaima Ben RabahCCM Images, in collaboration with Prof. Rayaz Malik 



AI-driven Disease Diagnosis

Chaima Ben RabahCCM Images, in collaboration with Prof. Rayaz Malik 



Generative AI is not …





Generative AI in Medicine & Healthcare

Multi-modal

“

”



Generative AI in Medicine & Healthcare

Medical Report Generation

“

”



Original
dataset

only around 20% of data 
usable for AI

Privacy-Preserving & Data Access



Privacy-Preserving & Data Access

Abdullah Hosseiny

*Ho et al.
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Privacy-Preserving & Data Access

Abdullah Hosseiny



Privacy-Preserving & Data Access

Abdullah Hosseiny



equipped with 

advanced monitoring 

technology

staffed by 

highly trained 

specialists

Intensive Care Units

Unplanned Re-admission

Threat to patient health

Increases mortality rates 

Extended hospital stays

Additional pressure on healthcare systems

Escalated costs and resource utilization

Decision Support & Risk Management

Hoda Helmy



Decision Support & Risk Management

LLM
Electronic
Health 
Records

Hoda Helmy



Decision Support & Risk Management

Hoda Helmy



Decision Support & Risk Management

Hoda Helmy



Medical Report Generation

Image: preferredimagingcenters.com



Medical Report Generation



Medical Report Generation



Medical Report Generation

AMOS-MM: Abdominal Multimodal 
Analysis Challenge



Medical Report Generation



• Generative AI systems are great but …

• Do not really reason, do not really plan

• Humans and many animals

• Can learn new tasks very quickly

• Understand how the world works

• Can reason and plan

• Humans and animals have common sense, current 
machines don’t

Generative AI in Healthcare 
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Generative AI in Healthcare 



AI Innovation Lab Team



serag.net
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