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NUMBER of Al JOURNAL PUBLICATIONS, 2000-20

Source: Microsoft Academic Graph, 2020 | Chart: 2021 Al Index Report
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GLOBAL PRIVATE INVESTMENT in Al by FOCUS AREA, 2019 vs 2020

Source: CaplQ, Crunchbase, and NetBase Quid, 2020 | Chart: 2021 Al Index Report
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Watson’s Medical Al Moon Shot Project

Watson’s electronic brain



Dr. Watson

* Goal:
* Reduce diagnosis errors
* Optimize treatments
* Alleviate doctor shortages

* How
* Collection of symptoms and came up with a list of diagnoses and treatment
* Each annotated with Watson’s confidence level and links to literature

* Confidence
* Memory banks held knowledge of every rare disease and newest trials
* Processors not susceptible to cognitive bias



WATSON

Brief history of IBM Watson

Jeopardy!

Cross-industry
Expansion Applications

Commercialization

Demonstration '

R&D New Division

2201218M Caparation



Bumrungrad International Manipal Comprehensive Gachon University
Hospital, Thailand. Cancer Center, India: Gil Medical Center, South
83% concordance 13% concordance Korea: 49% concordance

211 patients with breast, colorectal, 638 patients with 656 patients with
gastric, and lung cancer breast cancer colon cancer

“This product is a piece of sh-."

‘Multiple examples of unsafe and
incorrect treatment recommendations,”




It’s all about “DATA”

* That narrative text accounts for about 80 percent of a typical patient’s
record—and it’s a stew of jargon, shorthand, and subjective statements

* Even for MD Anderson, they only have hundreds of beds, could not
cover the vast variety of human diseases

* Trained the software on a small number of hypothetical cancer patients,
rather than real patient data leads to disaster



Dirty Medical Data

* Heterogeneity
 Different drug preference for different hospital/physicians
» Different treatment recommendation over different periods
 Different insight for different levels of doctors
» Different selection of testing orders

* Problems specific for Taiwan
* Use a lot of atypical short-hand
* Physician’s note, not English, not Chinese, but “Taiwanese Chinglish”
* Under-recording for doctor’s note, overrepresenting of nurse charting notes



FDA APPROVALS FOR ARTIFICIAL INTELLIGENCE-BASED

DEVICES IN MEDICINE

TYPE OF FDA APPROVAL

510(K) PREMARKET NOTIFICATION

DE NOVO PATHWAY

201611 Arterys Cardio DL (0] software analyzing cardiovascular images from MR o
201703 : I Enso?leep
2017.11 Arterys Oncology DL [©]] medical diagnostic application CARDIOTOGY,
201801 Idx &> detection 1
2018.0¢ ContaCT stroke detection on CT ;
OsteoDetect X-ray wrist fracture diagnosis N/ /7,
201803 Guardian Connect System (©) predicting blood glucose changes ENDOCRINOLOGY
2018.05 EchoMD (AEF Software) (2] echocardiogram analysis :
2018.06 bDreaMed 2 & managing Type 1 diabetes. R CioToey
2018.07. BriefCase (=] triage and diagnosis of time sensitive patients
ProFound™ Al Software V2.1 [@] breast density via mammogprahy I ™
2018.08 Arterys MICA |l liver and lung cancer diagnosis on CT and MRI ‘ ! !
2018.09 SubtlePET = radiology image processing software ] . f;,/
AI-ECG Platform |©)] ECG analysis support | ' = /
201810, Accipiolx 0] acute intracranial hemorrhage triage algorithm | T
icobrain [©@)] MRIbraininterpretation N\ a : :
201811 Il FerriSmart Analysis System &) measure liver iron cor o R R P SIS SIS SIS 159
201903 cmTriage [E] mammogram workflow — 1 ‘ REiE e
2019.04 Deep Learning Image Reconstruction @ cr image reconstruction ‘ r ;'
2019.05 HealthPNX [ﬁ! 1]} chest X-Ray assessment pneumothorax ' “ INTERNAL MEDICINE
2019.06 Advanced Intelligent Clear-1Q Engine | [[fl]] noise reduction algorithm I
2019.07 SubtleMR [@]] radiology image processing software /‘ OPHTHALMOLOGY
Al-Rad Companion (Pulmonary) (0] CTimage reconstruction - pulmonary h \' I
2019.08 Critical Care Suite (0] chest X-Ray assessment pneumothorax . ‘. —~— ERERCENCUMEDICING
2019.09 Al-Rad Companion (Cardiovascular) - [[fj]] CTimage reconstruction = cardiovascular g~
2019.11 EchoGo Core ['[ 1]; quantification and reporting of results of cardiovascular fund V : ONCOLOGY
201912 TransparaTM [©)] mammogram workflow ﬁ a
2020.01 QuantX <€> radiological software for lesions suspicious for cancer -

Eko Analysis Software

cardiac Monitor

Of 29 FDA approved SambD,

Image applications account for >70%
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TESTINGS on LEADING SPEECH-to-TEXT SERVICES:

WORD ERROR RATE by SERVICE and RACE, 2019

Source: Koenecke et al., 2020 | Chart: 2021 Al Index Report
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Al model is ethnic/region
sensitive

Al model based on Western
countries may not be able to
apply to Asian countries
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HkEX- Privacy Issue

A truly international resource

OVER 19,000 GLOBAL
REGISTRATIONS
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Medical image needs lots of efforts for annotation



Cross-disciplinary Training




Opportunity

AnnotationlIST

Challenge
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Cross-disciplinary
professionals
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Challenge

Opportunity
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Strong IT industry

E

Underuse of
cloud computing
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Al paper hits record high

NUMBER of PAPER TITLES MENTIONING ETHICS KEYWORDS at Al CONFERENCES, 2000-19
Source: Prates et al., 2018 | Chart: 2021 Al Index Report
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Newly funded Al startup record low

NUMBER OF NEWLY FUNDED Al COMPANIES in the WORLD, 2015-20

Source: CaplQ, Crunchbase, and NetBase Quid, 2020 | Chart: 2021 Al Index Report
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Table 1 Clinical machine learning readiness levels

TRL  NASA Definition Clinical Definition Explanation Examples Papers
1 Basic principles observed Clinical problem Identification of potential medical machine Review of the literature giving clinical motivation for model 0%
and reported identification learning solution to defined clinical problem. Detailed clinical problem definition with identification of gap
Appraisal of the literature is carried out. Medical for novel machine learning solutions
research question is defined
ial of potential medical machine Project proposal with Detailed description of proposed methods | 0%
1 to clini| n prior to development
1 and ou
—— f novel machine learning techniques on
:zt;:tnl t data contains predictive information
= 8 earning model performance on prespecified
ternal clinical data or online datasource
rodel is tudy on retrospective data from other centers | §%
n origi tudy on prospectively collected data, not
lly data
S are §| evelopment of model and external validation
M“ . nce is te ational studies E.g. comparing model 1%
1e EHR/ dard of care
tings, s for automated clinical data extraction
v(i.e. n propriate
|
rented i 2’ safety / usability 0%
xposed
ety, an:
’s are
valuate:
wdel eva al intervention trial implementing the model | 1%
e 3’ stu ically relevant outcomes to a control group
e — tation intervention studies comparing
clinically relevant outcomes
9 Actual system proven Model integration Model has proven to work in a research setting in ~ Long term model evaluation after integration in a clinical 0%
through successful mission its final form and in expected conditions. Model is ~ workflow
operations integrated in the clinical workflow and evaluated Studies reporting changes in clinical care and adaptation to

in different centers (if appropriate) whether it
meets specifications

model by clinical personnel

Guidelines recommending machine learning tools in routine
clinical practice

Post-implementation surveillance studies
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