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Outline

• What is AI?
• Examples of how AI may be applied to medical data
• Role of AI in remote monitoring, wearables, and 

healthcare
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AI and augmented vision



©2019 MFMER  |  3868227-4



©2019 MFMER  |  3868227-5



©2019 MFMER  |  3868227-6

• Machine intelligence + clinical intelligence = medical 
intelligence
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Diagnosis of acute MI in the ED

Emergency 
Physicians

Neural 
Network

78% 85% 97% 96%

Baxt, et al. Ann Intern Med. 1991
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AI-enhanced ECG interpretation

Streamlining human capability
- First pass interpretation
- Triage work flow
- Scalability

Beyond human capability
- Seeing what a clinician cannot
- ‘value-added’ ECG read
- Moving beyond normal/abnormal
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Testing Set (AUC = 0.93)

Attia, et al. Nature Medicine 2019Attia, et al. Lancet 2019Attia, et al. Circ AE 2019

• Perfect test = 1.0
• Detection of low EF = 0.93
• Detection of risk of AF = 0.90

• Compares favorably with other medical tests:
• Mammography for breast cancer = 0.85
• Cervical cytology (Pap smear) =  0.70
• PSA (prostate cancer) = 0.92



©2019 MFMER  |  3868227-10

-2

0

2

4

6

-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6

0.0

0.2

0.4

0.6

0.8

1.0

0.0 0.2 0.4 0.6 0.8 1.0

Can We Do It with a Smartphone?
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Is this enough?

How do we scale cost effective insights?
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How do we traditionally achieve data?
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The need to go beyond the office
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Are physician-prescribed ambulatory recordings 
enough?
• Require engagement into a physician’s office
• Access issues to technology
• Appropriate data management and interpretation 

opportunities amongst treating practitioners
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Delay in receipt of data

Arrocha, et al. PACE 2010
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“The patient will see you now”
“There’s a growing expectation among patients and the 
general public for transparent and secure access to health 
data” – Khaldoun Tarakji



©2019 MFMER  |  3868227-18

IOT Nation
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Digital Health Summit HRS
“I call this the new symptom in cardiology – a high heart rate 
on a wearable device” – Nassir Marrouche, 2019

“It’s clearly the future – It’s obvious to us that this train has left 
the station and we can either try to catch up or we can lead.” 
– David Slotwiner, 2019
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Apple Heart Study
• 400,000 patients enrolled in 8 months
• Pulse notification in 2,161 patients (0.52%)

• 84% consistent with afib
• Afib identified in 34% with follow up patch monitoring

Turakhia, et al. HRS 2019
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Slotwiner, et al. Heart Rhythm 2019
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How can elements work together
• Low cost physiologic monitors may inform implantable 

devices
• Scalable population health becomes more feasible the more 

we help annotate ambulatory data and engage AI
• The health of all versus the benefit of some
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What are we truly scared of?
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Is interpretation really that much better with current 
monitors?

Kapa. JCE 2013
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How do we properly deal with the data influx?
• Work with industry
• Build rapidly modifiable, teachable systems
• Integrate across healthcare systems
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Does it really have to be that bad?

“I have random dizzy spells” “I have random dizzy spells …
Here’s my rhythm strip”
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Conclusions
• AI is an evolving tool to gain rapid insights from traditional 

medical diagnostics
• AI can allow for data to be rapidly analyzed at large scales 

rapidly
• Wearable monitors will facilitate the distribution of AI 

algorithms and AI will facilitate clinician management of 
monitoring data
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Questions & Discussion
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