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Artificial Intelligence (AI)

• A Multidisciplinary field of study:
      Computer Engineering + Control Engineering+
      Linguistics+ Cognitive Sciences + …
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AI Aim is …

Perceiving 
Data

inferring 
information 

Reaching to 
intelligence and 
cognition by 
machines. 
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Type of AI

Narrow AI: is used to 
solve a specific problem. 

General AI: is used for 
solving general problems. 

Super AI: Nobody knows 
what will happen. 
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The digital patient journey
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Predictive analytics

• The ability to 
monitor patients 
and prevent 
patient 
emergencies 
before they occur 
by analyzing data 
for key indicators.
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Managing medical 
imaging data
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Reduce mundane data routing tasks for PACS administrators



Clinical decision support 
and healthcare analytics
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The treatment cost calculator provides real-time estimates of costs



Automating clinical 
tasks
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Reduce clinician burnout



AI-Assisted Virtual Nursing Smart 
from The Start™
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IBM Watson for Oncology

• Analyzes patient data against thousands of historical 
cases and insights gleaned from thousands of Memorial 
Sloan Kettering MD and analyst hours
• Provides treatment options to help provide oncologists 

with information that is supported by MSK-curated 
literature and hundreds of journals
• Evolves with the fast-changing field of oncology 

through periodic training with MSK
• Supports one or more lines of therapy and treatment 

types for the following diseases: breast, lung, colon, 
rectal, gastric and cervical cancer
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Medical Image Analysis

• AI platform designed to revolutionize medical 
image analysis. 
• Leveraging advanced deep learning algorithms, 

ENDEX can process and analyze a wide range of 
medical images, including X-rays, CT scans, MRIs, 
and ultrasounds, with exceptional accuracy and 
speed.
•  This powerful platform empowers healthcare 

providers with valuable insights, enabling earlier 
diagnosis, more effective treatment planning, and 
improved patient outcomes.
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IDx-DR is an FDA-
approved 
autonomous AI 
system designed to 
revolutionize 
medical diagnosis, 
particularly in the 
realm of 
ophthalmology.



• Medical Vision's AI 
solutions lie in their ability 
to analyze medical images 
such as X-rays, CT scans, 
and MRIs with remarkable 
speed and accuracy. 

• By employing advanced 
deep learning algorithms, 
these solutions can detect 
abnormalities and provide 
diagnostic insights that 
assist radiologists and 
other healthcare 
professionals in making 
more informed clinical 
decisions.
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Arterys Cardio AI
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• Advanced deep learning algorithms to automate 
the quantification of various cardiac parameters, 
including cardiac function, blood flow, and tissue 
characterization.
•  By rapidly and accurately analyzing cardiac MRI 

images, Cardio AI provides clinicians with valuable 
insights that aid in the diagnosis and management 
of cardiovascular conditions.
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Personalized Diabetes 
Management
• Using AI, DreaMed Diabetes tailors insulin 

management plans for individuals with 
diabetes, optimizing blood sugar control.
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Tempus: Precision Cancer 
Care
• Tempus employs AI to analyze clinical and 

molecular data, aiding oncologists in making 
informed decisions for personalized cancer 
treatment.
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Ultrasound Imaging with AI

• Butterfly Networ: Integrating AI into 
handheld ultrasound devices, Butterfly 
Network enhances image interpretation and 
assists healthcare providers in making 
quicker diagnostic decisions.
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Symptom Checker and 
Triage
• Ada Health’s AI-powered app evaluates 

symptoms and provides personalized health 
information, guiding users on whether to 
seek medical attention.
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AI-Powered Virtual Health 
Assistant
• Buoy Health’s AI assists users in 

understanding their symptoms, offering 
personalized advice, and helping navigate 
the healthcare system.
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Early Disease Detection

• Prognos utilizes AI to analyze clinical and 
diagnostic data, focusing on early detection 
of diseases such as cancer and diabetes.
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Insilico Medicine: Drug 
Discovery Acceleration
• Insilico Medicine employs AI for drug 

discovery, accelerating the identification of 
potential drug candidates and optimizing the 
development process.
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Cancer Support and 
Monitoring
• CancerAid’s AI app supports cancer patients 

by providing personalized information, 
monitoring symptoms, and offering a virtual 
support system.
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Anatomi: Dermatology 
Diagnostics
• Anatomi utilizes AI to analyze skin images, 

aiding in the early detection of skin 
conditions and assisting dermatologists in 
their diagnoses.
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Remote Patient Monitoring

• Adastra employs AI for remote patient 
monitoring, enabling healthcare providers to 
track patient health data and intervene 
promptly when needed.
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Holistic Symptom Analysis

• K Health utilizes AI to analyze symptoms 
comprehensively, offering users a holistic 
understanding of their health concerns and 
recommendations for further actions.

39



Hospital Operations 
Optimization
• Olive AI streamlines hospital operations 

using AI, optimizing resource allocation, 
automating tasks, and enhancing overall 
efficiency in healthcare settings.
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Human Dx: Collaborative 
Diagnostic Platform
• collaborative diagnostics by leveraging AI to 

assist healthcare professionals in diverse 
specialties, promoting collective expertise for 
accurate and efficient diagnoses.
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AI-Driven Telemedicine
• Adastra’s AI not only excels in remote patient 

monitoring but also facilitates AI-driven 
telemedicine, connecting patients with healthcare 
professionals for virtual consultations and timely 
interventions.
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Visual Diagnostic Aid

• VisualDx utilizes 
AI to assist 
healthcare 
professionals in 
visually 
diagnosing a wide 
array of medical 
conditions, 
providing a visual 
reference tool for 
accurate and 
efficient 
diagnoses.
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AI for Operational 
Efficiency
• Qventus employs AI to enhance operational 

efficiency in healthcare organizations, 
optimizing workflows, reducing wait times, 
and ensuring a more streamlined and 
patient-centric experience.
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Buoy Labs: Digital Health 
Guidance
• Buoy Labs extends beyond its virtual 

assistant, offering digital health guidance 
through AI, providing users with insights on 
various health topics and preventive 
measures.
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Ada: AI-Driven Health 
Companion
• Ada’s AI-driven health companion goes 

beyond symptom checking, offering 
personalized health insights, preventive 
advice, and continuous support for users on 
their health journeys.
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Nanox: AI-Powered Medical 
Imaging
• Nanox integrates AI into medical imaging, 

aiming to make diagnostic imaging more 
accessible globally through cost-effective 
and innovative solutions.
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Aysa: AI Dermatology 
Assistant
• Aysa utilizes AI to assist in dermatological 

diagnoses, empowering users to receive 
preliminary insights into skin conditions and 
guiding them on potential next steps.
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Healthcare Professionals 
Network
• H1 utilizes AI to connect healthcare 

professionals, facilitating networking and 
collaboration for knowledge exchange, 
enhancing the collective expertise in the 
medical community.
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Qure.ai: Radiology AI 
Solutions
• Qure.ai focuses on AI solutions for radiology, 

enhancing the interpretation of medical 
images and contributing to more accurate 
and timely diagnoses.
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Kareo: AI-Enhanced 
Medical Billing
• Kareo incorporates AI to streamline medical 

billing processes, reducing administrative 
burdens for healthcare providers and 
improving overall billing efficiency.
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AI and disease risk prediction 
models
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Early Detection of Disease 
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New Tools
New Biopsy
Non-invasive

New type of Data
in all scale

Complex for human understanding
 proper for AI

Patient data
Patient family and ancestors ' data
Patient environment data
Doctor evaluation



Predict outbreaks and epidemics
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What conditions are right or wrong for an outbreak to happen? 

Now, if this outbreak is going to happen, can we create a model for 
what it's going to look like?

If we have that model, how can we avoid it happening? How can we 
slow it down? How can we best treat it?”



AI-based Patient Monitoring 
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AI-based Patient Monitoring 
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Distributed Artificial Intelligence
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dedicated to the development of distributed solutions for problems
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Telehealth
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Pain Management
• Attempted AI application in pain 
management has a wide range from the 
processing of brain imaging for identifying 
pain to prediction of opioid dose response 
using biomarkers
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Cancer Recurrence Prediction

Disease Recurrence Prediction

61

Guihong Wan et al., Prediction of early-stage melanoma recurrence using clinical and 
histopathologic features,” npj Precision Oncology volume 6, Article number: 79 (2022) 



Headache

• AI-based diagnostic model.
• AI assisted triage of headache patients to 

appropriate clinicians.

62

The role of AI in headache medicine: potential and Peril, American 
Headache Society, 2023.

A short selfie video:

Using Stress, vital signs, 

such as heart rate, 

respiration, and blood 

pressure that infer vital 

signs from videos using 

AI.



Robotics and Automation
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control prosthetic limbs 

people with disabilities 

neural interface

linking the human brain to an external AI system



Artificial intelligence in Fertility 
technologies
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AI and Dentistry
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Predicting Mortality and Morbidity
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Predicting 180-day mortality for women with ovarian cancer using machine learning and patient-reported 
outcome data, Scientific Reports volume 12, Article number: 21269 (2022) 



Early-stage sepsis 
detection
• Early-stage sepsis can be tricky to diagnose.
•  Some electronic health record systems emit 

sepsis alerts when a patient shows signs of 
organ dysfunction and two out of four 
symptoms are detected: fever, elevated 
heartbeat, rapid breathing and high white 
blood cell count.
•  However, because many illnesses share 

those symptoms, erroneous warnings are 
common.
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Identifying patients with 
sepsis at the right time
• Identify at-risk patient 6 hours earlier from EHR
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ICU/operating Room Scheduling 
Optimization

69
Two-stage multi-objective optimization for ICU bed allocation under multiple sources of 
uncertainty, Scientific Reports volume 13, Article number: 18925 (2023)

https://www.nature.com/srep
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Optimization and Obstetrics
 and Gynecology

endometriosis
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Diabetes
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Some strategies include self-
management, wearable devices, 
and remote monitoring.
continuous glucose monitor insulin 
pumps using AI and big analytics 
among people with Type 1 
diabetes

For example, it can offer retinopathy 
detection from retinal images



Intelligent Oncology
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Intensive care Medicine
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AI in Obesity
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AI and healthy diet 
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Polycystic Ovary 
Syndrome (PCOS)

Cardiovascular 
disease

Diabetes

Cancers

Obesity is a major risk factor



A prediction model for childhood obesity risk 
using the machine learning method
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Scientific Reports volume 13, Article number: 10122 (2023)

automatically identify children 
with a higher risk

early intervention

At an early age

https://www.nature.com/srep


Recommender Systems
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Assist patients in developing sustainable and satisfying low-
energy-dense eating habits



Estimate the nutrients in 
food
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A machine learning model to predict 
meals as per the caloric requirements
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 Predicting risk of obesity and meal planning to reduce the obese in adulthood using artificialر
intelligence Original Article Published: 12 October 2022 Volume 78, pages 458–469, (2022)



Chatbot
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Stop Obesity Platform 
features a chatbot that 
tailors recommendations 
on nutrition and exercise 
according to people’s 
health data and 
emotions.

https://cordis.europa.eu/project/id/823978/reporting



A Machine Learning and IoT-Based 
Smart Health Platform for Overweight 
and Obesity Control
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Role of artificial intelligence (AI) 
in bariatric surgery

84
Obesity Surgery (2022) 32:2717–2733 



Nutrition in strokes
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AI in Nutrition in the pediatric 
intensive care unit
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Physical activity and obesity
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Note that !!
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Artificial Intelligence in Medicine is an 
Augmented Medicine

AI is not your replacement — it is an assistant



Challenges and Questions
• How do we ensure the ethical use of AI in healthcare?

• What are the regulatory frameworks that need to be in 
place for the safe and effective use of AI?

• How do we measure the quality and accuracy of AI in 
healthcare?
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8-AI Medical Application
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Hospital

Home
Pre Hospital

In the  Hospital

Post Hospital at Home

Prevention Screening

Early 
Detection Diagnosis

Recurrence 
Prediction

Critical 
Decision 
Making

Treatment 
Selection and 

Analysis

Mortality and 
Morbidity 
Prediction

Triage …

Doctor
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