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From Star Wars to Bedside
- New Project Course at Stanford

NEW PROJECT
COURSE

Image: Courtesy of Interactive Commons of CWRU
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Fei-Fei Li, Head of 2 Vision Labs at Stanford

FEI-FEI LI: IF WE WANT MACHINES
T0 THINK, WE NEED TO TEACH
THEM TO SEE
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COMPANIES > GOOGLE (ALPHABET)

Google's Al Cloud Star Leaves
After Pentagon Deal Protests

Fei-Fei Li, chief scientist at Google's cloud-computing
division, is leaving after controversy over the use of the
company’s Al technology and a deal with the Pentagon «
Andrew Moore, dean of the school of computer science
at Carnegie Mellon University in Pittsburgh will become
head of Al at Google Cloud at the end of 2018 « In early
June, Google retreated from a Pentagon cloud contract
following employee protests « In internal emails, Li
praised the contract but cautioned colleagues to avoid
mentioning the Al component of the deal for fear that the
public would latch onto concern about “weaponized” Al,
The New York Times reported #HIMSSEurasia
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Provide help, where staff cannot perceive everything...

Satur’ FexsPOTURK

Bedside Computer Vision
-a

We may be approaching the limits of what is.
) Todanat yuroreine rtmsimmineunt » achievable through improvements in ¢linical
processes, culture, and narrowly focused
technological assistance. Expectations that fatigued
clinicians will reliably execute each behavioral step
of complex hospital treatments ignore evidence from
Perspective cognitive science that humans usually operate in
Bedside Computer Vision — Moving Artificial Intelligence from error-prone “fast thinking” mode.! Even remotely
Driver Assistance to Patient Safety located hospital staff watching intensive care beds.
e by video feed cannot immediately detect and correct
bedside behavioral errors such as failing to reset
bedrails, restraints, or inflatable calf boots.

Intermountain
Healthcare

»
Computer Vision Approach
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Machines see Diabetes...

-

Verily and Nikon to
collaborate on machine |,

learning in diabetes Marco Ricci

January 3, 2017
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The link between disturbed sleep and cardiovascular diseases
- but it’s hard to get an appointment for the sleep lab...

These goals may best be addressed
through strengthening collaboration among the cardiology,
sleep medicine, and clinical trial communities.
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Poor sleep is associated with ischaemic
ESC Press Office heart disease and stroke
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Figure A: Poor sleep
o P access Sleep Apnea and Cardiovascular Disease o0
aanar Proportion of poor sleep in ischaemic heart disease (IHD), stroke, and non-cardiovascular disease (CVD)
- Poor sleep was defined as a global Pittsburgh Sieep Quality Index score of 6 or more.
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I SLEEP MONITORING I

Sleep is something that every person needs. Without sleep a normal days task seem never ending.
Your body suffers and you suffer even people who come in contact with you sulfer too. Without sleep
you can't function normally. Your moods change changing vour personality. changing how you
perceive the world. A sleep disorder is a condition that prevents a person from getting restorative
sleep causing daytime sleepiness and dysfunction. There are over 8o different types of sleep
disorders but there are only four that are the most common. These disorders are Insomnia, Sleep
Apnea, Restless Leg Syndrome, and Narcolepsy. Two i diate ¢ ¢s of bad sleeping are
fatigue (see linky, link2) and pain [1].

|1] http://Awww.nebi.nlm.nih.gov/pubmed/ 21873265
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Artificial Intelligence for Healthcare
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RESPIRATORY RATE

We are developing new techniques to diagnose and triage common respiratory conditions. In
particular we will extract respiratory rate, chest excursion. and time trends from thermal imaging
videos. The videos 1 and 2, were taken with a thermal camera and show how respiratory frequency
could be extracted. The footages were recorded in home settings and total darkness.

L This video shows a baby. On the left. the
original footage. On the right the result of
apphing  a  de-noising  and  eulerian
magnification 1] filters. Now, recovering the
numerical breathing rate is straight forwand by
tracking the accumulation of heat in the whole
magnified video.

[} httpe people.csail mit.edu/mrub vidmag
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From the West Coast to the East Coast
- Clinical Value?

L] [Ty—

MIT News

New Al algorithm monitors sleep with radio waves
Patients with sleep disorders could be studied nonintrusively at home using wireless

, signals.
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SLEEP Laboratory Wireless

Our Device
~1/1000 Wi-Fi Power
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How does it work?
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We are also working on that...

\

Rapid Eye Movement

Light Sleep Fe B Deep Sleep

Cognitive Processing Memory Consolidation
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Andrew Ng, Co-Founder Google Brain, Former Al Leader of Baidu
- Leading ML Group at Stanford

VON ALEXANGER ARMSRUSTER A€ ext AM
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X- Ray: What is the diagnosis?
- your Cell Phone will tell you!

Copy: German Television (ARD)
, www.himsseurasia.com W #HIMSSEurasia

30 Ekim - 1 Kasim 2019

®
mlllss 19Elﬂ'ﬂ$iﬂ Pullman Hotel Yenibosna
e R ISTANBUL, TURKIYE




Cardiologist-level arryhthmia dection with Al

t-level arrhytt

o batre

medicine

We developed a deep mrol netwo'k
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From Science to Bedside Approach...

Apple Heart Study

@ stanford

st s esegrerion Versorgng v ‘ Sana Kiinikum
T aeraen e Heve Aorelm oA srkirgre €\ & Uichtenberg

Watch Your AF! - Trial

Aim: The Apple Watch for AF detection in patients with an
implanted loops recorder after
catheter ablation.

Apple Heart Study

1t uses an app designed to notify
participants if an iregular heart
rhythm is observed

0. Going, J. Brachmann, W. Haverkamp, A. Schirdewant
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Testing Al Algorithm and ECG Quality vs. ILR

Watch your AF! weltweit erste klinische Studie
zur Detektion von Vorhofflimmern nach Ablation
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Is there any Value for Al in the Area of Heart Failure?

JAHA

Journal of the American Heart Association

AHA Journals  Journal Information  AllIssues  Subjects  Features  Resource

ses cookies. By continuing to browse this site you are agreeing to our use of cooki

3 for more information

Home > Journal of the American Heart Association > Vol.7,No.8 > Machine Leaming Methods improve Prognostication

 opeN access Machine Learning Methods Improve
Gons Prognostication, Identify Clinically Distinct
LSS Phenotypes, and Detect Heterogeneity in
Response to Therapy in a Large Cohort of Heart
Failure Patients

W Tools < Share
Tariq Ahmad [, Lars H. Lund, Pooja Rao, Rohit Ghosh, Prashant Warier,

Vaccaro, Uif M. O'Connor,
Jump to G. Michael Felker, and Nihar . Desal
Originally published 12 Apr 2018 |
Abstract Journal of the American Heart Association. 2018,7:6008081
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From individual impacts to modified recommendations

Duzenloyen
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Cluster Orug Hazard ratio (98% C€1) P

Diuretic
Chuster 1 Interaction p < 0.001 1.71(1 66-1.87) «0.001 -
Chuster 2 23802 09-2.7) <0001 -
Ciuster 3 1.7¢1.68-183) -
Ciuster 4 282(2 45-325) ~0.001 -
Cluster 1 ma-om 1.00(1 01-1.15) 003 -
Chumtor 2 1.36¢1 24-1.49) 0001 -
Chuster 3 1.11(1.06-1.17) «0.001 -
Chuster 4 e 1.67(1 51-1.84) <0001 -
Ciuster 1 Interaction p = 0 001 7 31(6 897 76) <0001 -
Ciustor 2 7 46 74-8.12) <0001 -
Ciustor 3 6.07(6 58-7 18) «0.001 -
Cluster 4 7 A0 50-817) 0001 -
Chuster 1 Intoraction o« 00068 647 07) «0.001 -
Chumter 2 1.07(097-1 19) 0106 -
Cihuster 3 87 57 <0.001 -
Cluster 4 1.93(1-1.28) 4.706-02 -

Digoxin
Ciustor 1 Interaction p = 0.7071  1.04(0 96-1.12) o -
Cluster 2 1.1641.03-1 20) 001 -
Ciuster 3 1.01(0.95-1.07) 071 -
Chuster 4 13201171 .48) ~0.001 -
Chustor 1 Interaction p = 0.001 0.7(8 07-9.38) <0001 -
Custer 2 86T A7-9.76) ~0.001 -
Cihuster 3 © 850 49-7 «0.001 -
Cluster 4 591(5.11-6.84) ~0.001 -

Nivates
Chuster 1 Interaction p = 0 001 131 21-1.39) «0.001 -
Ciuster 2 1.62(1.44-201) <0001 -
Cluster 3 1.26¢1.10-1.32) 0001 -
Clustor 4 1731 49-2 01) 0001 -

o Ve s a6 3% sen
Log hazard rato, 96% CI

Machine Learning Methods improve Prognostication, identify Clinically Distinct Phenotypes, and Datect Heterogeneity in Response to Tharapy in & Larg
Failure Patients, Volume: 7, Issue: 8, DO (10.1161/JANA.117.008081)
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l Heart Failure Patients in Sweden I
I
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Machine learning

Prognostication: —— methodson

patient HFpEF HFreF
AUC =0.83 level data I 1

Potential:
Cluster-driven clinical =— ' our data-driven
trials and therapies ‘
Heterogenous
response to current
therapies
Conceivable
paradigm

and Detect in to Therapy in a Large Cohort of Heart

Learning Identify
Fallure Patients, Volume: 7, Issue: 8, DOI: (10.1161/JAHA.117.008081)
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We work with strong partners to bring this approach to
practical care

Strong Al - AGH
Combining woak Al

Microsoft Intelligent
Healthcare

HERZ-HELD (Heart Hero}-
Live better and more secure with Heart Failure

T3 Mimics cognitive functions

What is Al? &

4

Heart Hero Project Partners
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Ultimate Goal He:

Adjuatment for th

sp In 10 seconds to the rlght therapy (compare with Car-Configurator’in Automotive Industry) Dygning/in |
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Filling pressure indicates decompensation much earlier
than the weight and/ or symptoms

ZEITVERLAUF DER DEKOMPENSATION

Physiologische Marker der akuten Dekompensation S

HEMODYNAMICALLY STABLE PRESYMPTOMATIC CONGESTION DECOMPENSATION
-30 -20 -10 0

Time Preceding Hospitalization (Days)

’ * Diagrarem adapbert aus: Adomson P, et . Cur Hear F Repors, 2008, eurasia.com ,#HIMSSEurasia
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CardioMems HF System

I /\_wmm-—o
10 mm - X 34m

Patient CardioMEMS™

Electronics HF Website
System

, www.nimsseurasia.com Y #HIMSSEurasia

30 Ekim - 1 Kasim 2019

L
|'|l|||SS 19Eurasia Pullman Hotel Yenibosna
Sagik Bllsimi ve TeknoloJler ISTANBUL, TURKIYE




CardioMems Measurement at Home
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Loss of a Patient Follow-up in Monitoring

Organizasyon
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Effect of monitoring therapy adherence

Satur (FEXSPOTURK
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The goal: Avoid unscheduled hospitalization

« Every hospitalization worsens the progn03|s

Duzenloyen

anizasyon

«) % 20f3 100 F
09 95k HR 0.68 (95% Cl 0.45-1.02)
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A lot of intersectoral work needs to be done...

6 Akshay S. Desai. Circulation. Rehospitalization for Heart Failure,
Volume: 126, Issue: 4, Pages: 501-506, DOI:
NP @ Speaker twitter handle www.himsseurasia.com N #HIMSSEurasia
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...but we are capable to do it

&)
/ label_mymeriin

< myMerlin™

label_mymerlin

v
CardioMEMSHF
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Thank you for your attention!
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