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Value proposition
Level of diagnostic support

Al in Medicine & Healthcare
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Brain
development

T2 weighted MR images of a preterm developing brain from left to right: Baby
at 29, 33, 37, 41 and 44 weeks of gestation at time of scan.

Serag et al.
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Fetal brain development
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Serag et al.
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Fetal brain development

Serag et al.
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Neonatal
brain
development
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Serag et al.
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Multi-modal modeling of the human brain
from birth to adulthood
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Serag et al.



FDA APPROVALS FOR ARTIFICIAL INTELLIGENCE-BASED

DEVICES IN MEDICINE
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Deep Learning in Diagnostic Pathology
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Serag et al.
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Cancer Detection

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

Original breast Original colon

s

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

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

2 Philips internal validation data

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

Human Observer 0.9354 0.9473

Al-driven Method 0.9456 0.9410

The sample results of our method. (a) STRARE fundus image. (b) Our method result. (c)
Ground truth. (d) DRIVE fundus image. (e) Our method result. (f) Ground truth.

Kaba & Serag et al.
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Personalized Drug Dosing

NORMAL EYE

Optical Coherence Tomography (OCT)

Clear vision of normal eyes Unusually fuzzy or Blind spot in center
distorted vision of field of vision

Confidential
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CIDP

CIPN

DPN

HC

CCM Images, in collaboration with Prof. Rayaz Malik

&y

Weill Cornell

<Y Medicine-Qatar
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Al-driven Disease Diagnosis

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)

Chaima Ben Rabah
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Al-driven Disease Diagnosis

Extension of Receiver Operating Characteristic
to One-vs-Rest multiclass
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Generative AI timeline . General model research Image / video models Text models Business events

December 1997 ( i

Two computer scientists, Sepp December 2013 ‘ ‘
Hochreiter and Jurgen Schmidhuber, Diederik P. Kingma and Max Welling . June 2016
invent Long Short-Term Memory (LSTM) publish a paper on VAEs ¢ VAEs ‘ Style Transfer, a deep
networks, which improves memory deconstruct input data into code, P July 2015 neural network that
capacity in neural networks and thus known as the latent space, and then ‘ | Google's DeepDream can transfer the style of
allows for faster and more precise construct new, representative data June 2014 modelforimage one image to another,
pattern recognition in training data.¢ out of the latent space. lan Goodfellow invents GANs.6 generation is launched.” is released.’
| — —
@ 1 I ® @ —@ | = >
5 2 | z : 2 [ & 5 |
2012 January 2014 March 2015 December 2015 June 2017
A seminal year in deep learning research that enables significant Google acquires DeepMind, an Al Researchers Jascha Sohl- OpenAl is founded as a Google researchers release
advances in computer vision, speech recognition, and natural research lab based in the UK. Dickstein, Eric A. Weiss, Niru non-profit, open-source “Attention Is All You Need” paper
language processing.® These accomplishments are best signified Maheswaranathan, and Surya research lab. on transformer models, a type of
by AlexNet, a convolutional neural network (CNN) trained on Ganguliintroduce diffusion 1 Y, neural network architecture that
graphical processing units (GPUs) and developed by researcher models.¢ These models apply lends attention to context and
Alex Krizhevksy. AlexNet was the first model to break 75% noise to an image until it is syntax.? This allows for immense
accuracy, identifying images from a 14-million-image manually incomprehensible, then gradually strides in natural language
tagged database known as ImageNet. reduce the noise in the image and processing and understanding.

thus learn how to generate actual
images from noise.

5: “2012: A Breakthrough Year for Deep Learning,” Medium, Bryan House, July 17,2019

6: "The Generative Al Revolution Has Begun—How Did We Get Here?" Ars Technica, Haomiao Huang, January 30, 2023.
7 “Timeline of Text-To-Image Machine Learning Models,” Fabian Mosele, n.d., accessed March 9, 2023.

8: “Timeline of Al and Language Models,” Life Architect, Alan D. Thompson, n.d., accessed March 9, 2023.
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‘ ‘ attempts to appeal to the reader’s sense,
recreating for him the author’s original
impression of the subject being described. It
is very much concerned with sensory
impressions (sight, sound, smell, taste,
touch). A description can be objective or
impressionistic. The description rarely
appears alone in modern writing. It is most

N ©
O o d with narration
60& often used wi L ”
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Multi-modal
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‘ ‘ attempts to appeal to the reader’s sense,
recreating for him the author’s original
impression of the subject being described. It
is very much concerned with sensory
impressions (sight, sound, smell, taste,
touch). A description can be objective or
impressionistic. The description rarely
appears alone in modern writing. It is most
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Quality
Control

Original
dataset Data Heterogeneity

only around 20% of data
usable for Al
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Training a Denoising
> Diffusion Probabilistic
Model
*Ho et al.
Real Training N~ —

Data Trained model Synthetic Data

Reverse Diffusion

Forward Diffusion

Abdullah Hosseiny
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Synthetic Real

Abdullah Hosseiny
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Decision Support & Risk Management ¢

Intensive Care Units

]

o
equipped with
advanced monitoring
technology

staffed by
highly trained
specialists

Unplanned Re-admission
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Additional pressure on healthcare systems

Threat to patient health

Increases mortality rates

Extended hospital stays

Escalated costs and resource utilization

Hoda Helmy
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Patient details:
Age : 76
ICU Type : Med-Surg ICU
ICU Diagnosis : cardiovascular

TTTTTT TTT

T 1T

= Prompt
Q “Instruction™

i == Dod You are a virtual ICU assistant. Given the patient details below,
. == N predict if they will be re-admaitted to the ICU
LO0O==000]
COOOFEROO0 l

Electronic [ ———

atient Information {info}_ admission diagnoses {diagnose},
H e a lt h previous diagnoses {past_diagnoses}™ Model output
Records

Hoda Helmy
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» Weill Cornell

Input: {Patient_information}, Based on his admission diagnoses, will this patient get readmitted to Intensive
Care Unit?

True Answer — A Predicted Answer Jl \

Mo, this patient is not likely to get re-admitted to the ICU.
Explanation:

The patient was admitted to the ICU for pneumonia, a potentially
infectious medical condition. Although the patient had past
diagnoses of pulmenary and neurclogic conditions, these

diagnoses are not related to the current admission. Additionally,
the patient's respiratory system appears to be fully recovered.

Yes, this patient has a possibility to get re-admitted to the ICU.

Mo, this patient is not likely to get re-
admitted to the ICU

Yes, this patient has a possibility to get

re-admitted to the ICU He has many diagnoses that are typically associated with

conditions that require monitoring, such as renal failure,
pulmonary infections, hepatic disease...

e ~

. . . Mo, this patient is not likely to get re-admitted to the ICU.
Mo, this patient is not likely to get re-

admitted to the ICU It is possible that this patient could get re-admitted if there was a
blockage in a pulmonary artery.

)\ )

Hoda Helmy
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» Weill Cornell

Input: {Patient_information}, Based on his admission diagnoses, will this patient get readmitted to Intensive
Care Unit? Hello! | can help you with making a decision. Give me patient
information.

i . |
True Answer Predicted Answer
N\ /{ o - \

Mo, this patient is not likely to get re-admitted to the ICU.
Explanation:

The patient was admitted to the ICU for pneumonia, a potentially
infectious medical condition. Although the patient had past
diagnoses of pulmenary and neurclogic conditions, these

diagnoses are not related to the current admission. Additionally,
the patient's respiratory system appears to be fully recovered.

Yes, this patient has a possibility to get re-admitted to the ICU.

Mo, this patient is not likely to get re-
admitted to the ICU

Yes, this patient has a possibility to get

re-admitted to the ICU. He has many diagnoses that are typically associated with

conditions that require monitoring, such as renal failure,
pulmonary infections, hepatic disease...

~ ~

Mo, this patient is not likely to get re-admitted to the ICU.

Mo, this patient is not likely to gat re-
admitted to the ICU It is possible that this patient could get re-admitted if there was a Type your message here... m
blockage in a pulmonary artery.

SN iy

Hoda Helmy
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Medical Report Generation
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VQA

Question: What can be inferred about the texture of the
liver viewed on the CT scan?

Choice A: Irregular liver surface

Choice B: Uniform liver parenchyma density

Choice C: Non-uniform liver parenchyma density
Choice D: Signs of fibrosis in liver tissue

Answer: B. Uniform liver parenchyma density

Captioning

Question: Describe the findings of the pelvis organs in
the CT scan you see.

2024

Answer: The bladder is partially filled, with no clear
abnormal density in the cavity and no significant
thickening of the bladder wall. No abnormal
distribution, morphology, or density is seen in the
abdominal intestines. No significantly enlarged lymph
nodes are seen in the retroperitoneum or pelvic cavity.
No signs of ascites or pelvic fluid accumulation are
seen.

LvM|

Abdominal Multimodal
Analysis Challenge

hL

Text Input

Text Output

v
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AMOS-MM: Abdominal Multimodal AMOS-MM: Abdominal Multimodal Analysis Challenge
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Ground Truth

Both sides of the chest are symmetrical.

, and a few patchy high-density foci
are seen in the low lobe of left lung. No other
abnormal are seen in the lungs. The trachea
and bronchi are unobstructed.

, and multiple slightly
enlarged lymph nodes with higher density are
seen in the mediastinum and bilateral
pulmonary hila. The pleura is normal. The
morphology and size of the heart and great
vessels are normal, with a small amount of fluid
in the pericardium. A high-density shadow is
seen in the upper part of the esophagus. No
obvious abnormal enhancement is seen in the
chest.

Analysis Challenge

Bilateral chest contour is

air cavities are seen adjacent
Increased lung texture and m
round translucent shadows are !
walls thicker than Zmm.

, with unclear edges. Tracl
are unobstructed. No enlarged |
seen in the hilum and m
abnormalities are seen in the
morphology and size of the |
vessels are normal. A few liqui
bilateral pleural cavity.

MICCAI2024, MOROCCO

Presents M I c c A I
Sepcial Award 2024 8 L

"' MOROCCO

in

Medical Visual Question Answering

to

Ahmed Serag, Ahmed Ibrahim, Abdullah Hosseiny

Al Innovation Lab,
Weill Cornell Medicine - Qatar, Doha, Qatar
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AMOS-MM: Abdominal Multimodal Analysis Challenge
MICCAI2024, MOROCCO

Presents M I C C A I
Sepcial Award 20?4 3 [
Medical Visual Question Answering

to

Ahmed Serag, Ahmed Ibrahim, Abdullah Hosseiny

Al Innovation Lab,
Weill Cornell Medicine - Qatar, Doha, Qatar
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* Generative Al 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

RADIOLOGISTS
OBSOLOLETE
IN 9 YEARS

e Humans and animals have common sense, current
machines don’t
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Ahmed Serag, PhD @

:l:i: Top Artificial Intelligence (Al) Voice

Talks about #ai, #innovation, #computervision, #machinelearning, and
#artificialintelligence
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