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• What do we mean by Artificial Intelligence (AI) and Machine 
Learning (ML)?  

• Is it over-hyped? Why is it important?

• Examples of Machine Learning applications in Healthcare

• Opportunities for AI in clinical settings

• Discussion and Questions

Agenda
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• Define the terms artificial intelligence and machine learning and 
the potential applicability for healthcare

• Identify the reasons that AI is considered a disruptive technology for 
healthcare and be able to list areas where it can make an impact

• Summarize the ways that Mayo Clinic is using AI / ML and identify 
the impact it can have on other healthcare organizations

Learning Objectives
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Is AI the New Healthcare Reform?

• Artificial Intelligence and the Triple Aim – When, Where and 
How?

• Can Artificial Intelligence make healthcare more human? 
• Is Artificial Intelligence the cure for what ails healthcare?
• Is Artificial Intelligence the next real healthcare reform?

Increase Quality

Triple 

Aim
Decrease Cost

Improve Health 

of Populations



6

Healthcare is one of the most data rich industries, driven by 
digital health adoption, images, and medical records 

Between electronic medical records, digitized diagnostics, and 
wearable medical devices, the average person will leave a trail 
of more than 1 million gigabytes of health-related data in 
their lifetime

Do we have enough data to build credible AI solutions? 
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Velocity, Variability, Volume:  Data + Computing Power       AI
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Many organizations are trying this approach, especially venture-backed startups
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AI Technique

Machine Learning (ML)

Deep Learning (DL)

Natural Language Processing (NLP)

Robotic Process Automation (RPA)

Speech Recognition

Image Recognition

Search

Artificial Intelligence (AI) is a branch of computer science which 
attempts to emulate human problem-solving skills. AI is a branch of 
computer science that loosely attempts to mimic the intelligence and 
behavior of human beings.
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There are a number of various ML techniques that can learn from, and make predictions on, 
data

Machine Learning (ML) is a type of AI that provides computers the 
ability to learn without being explicitly programmed

Labeled Data
Machine 
Learning 

Algorithm

Data Learned Model

Training

Prediction

Prediction
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Deep Learning (DL) is a Machine Learning technique that can learn 
effective representations of data, especially patterns
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Generic representation of a deep 
learning model
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A very incomplete but instructive map of ML terminology

Cluster Analysis

Bayesian Networks

Decision Tree 
Learning

Deep Learning

Convolutional 
Neural Networks
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From standard statistical methods

Huge data sets and powerful computing 
applied to generate algorithms

• Deep Learning: Many learning processes, including 
natural language processing, speech recognition

• Convolutional Neural Networks: Analyzing visual 
imagery, inspired by biological processes

Artificial Neural 
Networks
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Two examples of convolutional neural networks for radiology
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Clinical Decision Support:  AI is getting better

Annals of Oncology, Volume 29, Issue 2, 1 February 2018, Pages 418–423,https://doi.org/10.1093/annonc/mdx781

https://doi.org/10.1093/annonc/mdx781
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Is Artificial Intelligence over-hyped?
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Gartner Hype
Cycle
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“Machines will be capable, within twenty 
years, of doing any work a man can do.”
– Herbert Simon, 1956.

“In from three to eight years we will 
have a machine with the general 
intelligence of an average human being.”
- Marvin Minsky, 1966

AI ~ “Technoecstacy”
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AI is being used to address problems across the healthcare value chain.  

• Clinical Decision Support

- Medical Imaging – Pathology and Radiology

- Medical Signal Processing – Cardiology and Neurology

- Genomics

- Population Health + Value-Based Care

- Real-World Evidence / Comparative Effectiveness

- Reducing Medical Error and Improving Patient Outcomes

• Clinical Trials 

- Patient Recruitment

- Patient Monitoring + Safety

• Hospital Operations

- Reducing Physician Clerical Burden

- Improving Patient Experience
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So – Is AI the new Healthcare Reform?
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Discussion
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• What are some examples of AI and ML applied to clinical settings?

• What are some near-term opportunities to apply AI to important 
medical challenges?

• How do we avoid the hype and improve physician adoption?

• How can AI be used to help ease physician burden and improve 
hospital operations?

• Please remember to complete online session evaluation!

Discussion


