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Defining Al

Artificial intelligence (Al) is intelligence exhibited by machines.

Colloquially, the term "artificial intelligence" is applied
when a machine mimics "cognitive" functions that
humans associate with other human minds, such as
"learning” and "problem solving".

"We don't need Artificial Intelligence 1f we don't have Natural Stupidity!"
- Professor Allan T. Pryor




Defining “Natural Stupidity”

* “Natural Stupidity” means:
Making errors unconsciously and
continuously without regret
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“Natural Stupidity” in Defense Systems

=1t "
32 31-34 Bl gEs




INSTITUTE OF MEDICINE

Shaping the Future for Health

To ERR IS HUMAN:
BUILDING A SAFER HEALTH SYSTEM

H

been prevented, according to estimates from two major studies. Even using
the lower estimate, preventable medical errors 1n hospitals exceed attributable

deaths to such feared threats as motor-vehicle wrecks. breast cancer, and
AIDS.
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Medical errors can be defined as the failure of a planned action to be

completed as intended or the use of a wrong plan to achieve an aim. Among
the problems that commonly occur during the course of providing health care

are adverse drug events and improper transfusions, surgical injuries and
wrong-site surgery, suicides, restraint-related mjuries or death, falls, burns,
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Current State of Healthcare

* Care 1s complex
* Care 18 uncoordinated

 Information 1s often not available to those
who need 1t when they need it

* As a result patients often do not get care they
need or do get care they don” t need

[OM, Crossing the Quality Chasm




IT SEEMS WE HAD WE DOCTORS ARE
A MIXUP WITH AMAZINGLY SMART,
YOUR TEST RESULTS. BUT OCCASIONALLY

WE MAKE A LITTLE
ERROR.

WELL... 1

UNDERSTAND. DY THE WAY,
l YOUR PAP

Dilbert




Poor Quality

* 45% did NOT receive recommended care

Pneumonia = 61% X

Asthma = 47% X

Hypertension = 35% X

McGlynn et al., New England Journal of Medicine, 2003



About Medical Errors

* A leading cause of death

* More common than we thought
* A system problem

* Costly

* Preventable




Computers to the rescue?

* Never tired (especially on repetitive and boring
j0bs)

* Never forgets
* Always correct and superfast calculation
* 100% Compliant to orders







Artiticial Intelligence (Al) can do

* All of the traditional computer characteristics, plus
Capable of decision analysis and support
Deal with ambiguity and approximation
Can learn new patterns

Can change internal parameters, data, knowledge or even
programming code through learning

Not 100% compliant to order
Can lead to unexpected results




IBM Watson in the Jeopardy show 2011
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Google AlphaGo vs Lee Sedo




Medical Knowledge
— from Simplicity to Complexity

Simple
* “Allergic to Penicillin” AND “Prescribe Penicillin”

— STOP the prescription and alert the doctor

Complex X

* What is this? P RN

* “How to treat chronic radiation fibrotic dermatitis?”

- based on textbook and journal reviews — 50% of the
patients responded “Pentoxifylline + Tocopherol”




Artificial Intelligence
— from Simplicity to Complexity

* Rule-based Inference
* Probabilistic Inference
« Statistical Modeling

» Ad Hoc scores

« Machine Learning
Neural Networks (FEfHZEEEL)
Support-Vector Machine...etc.
Deep Learning (%5 EE)

Deep Neural Networks

Deep Convolutional Neural Networks
(DCNN)

Recurrent Neural Networks
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Artificial Neural Networks

* A main stream method for
Machine Learning

* Deep Learning

Deep Neural Networks

Deep Convolutional Neural
Networks (DCNN)...

input layer

input layer

hidden layer

hidden layer 1 hidden layer 2 hidden layer 3

Deep neural network
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AlphaGo Architecture from Google DeepMind
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Google Al algorithm masters ancient game of Go

Deep-learning software defeats human professional for first time.

Elizabeth Gibney
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Drug Allergy Alerts
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Cross Drug Allergy Alerts
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Advanced Electronic Safety of
Prescriptions (AESOP) System

4 N

/A Drug-Diagnosis Reminder

Under the diagnoses of “X”, “Y”, “Z”, it is
uncommon to prescribe the following drugs:
*) Medication 1...
*) Medication 2. ..

Do you want to modify your order?

A S

After AESOP analyzed 100 million prescriptions, it is
capable of determine whether a prescription is correct up
to an accuracy of 95%.




The Beginning of “The END™?

* O+ Google DeepMind
Challenge Match

8 - 15 March 2016
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Stephen Hawking: 'Al could
spell end of the human race'

2 December 2014 Last updated at 15:28 GMT

Professor Stephen Hawking has told the BBC that artificial
intelligence could spell the end for the human race.

In an interview after the launch of a new software system designed
to help him communicate more easily, he said there were many
benefits to new technology but also some risks.

Superintelligence

“any intellect that greatly
exceed the cognitive
performance of humansin
virtually all domains of
Interest.”
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What is Singularity University?

Our mission is to educate, inspire and
empower leaders to apply exponential
technologies to address humanity's
grand challenges.

"Singularity University is a novel response to the need for continuous, lifelong
learning among professionals in today’s working world."

2045: Singularity

e $1,000 USD can buy computers with
the capacity of billion brains

e When AI surpasses human

NICK BOSTROM

SUPERINTELLIGENCE

Paths, Dangers, Strategies




Al and Medicine — for NOW

From: Charles P. Friedman. J Am Med Inform Assoc. 2009:16:169 —-170.
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Current Problems

* The current “Smart hospitals’ are mostly:
Me-too systems
Too many false positives (FP) it's anti-productive
Unknown number of false negatives (FN)
Users lose faith and ignore even true positives (TP)
NOT smart at all

» Therea cost of not-so-smart reminder systems is ignored

* No central intelligence, only fragmented, on-demand alerts
and pop-ups.




Conclusion

» We need Iinfuse more intelligence into
healthcare systems - atificial or natura

» Traditional computers have helped
tremendously in medicine and healthcare

It’'stime for Al to pick up the baton
loT - Big Data - Artificia Intelligence

 Big Data + Artificial Intelligence
= Big Data Intelligence (BDI)

» Quality and Patient Safety (QPS) will benefit
Immensely from BDI
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and revised by the 67t WMA General Assembly, Taipei, Taiwan, October 2016
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1. The Declaration of Helsinki lays down ethical principles for medical research involving human
subjects, including the importance of protecting the dignity, autonomy, privacy and confidentiality of
research subjects, and obtaining informed consent for using identifiable human biological material and
data.

2. In health care provision, health information is gathered by physicians or other members of the medical
team to record health care events and to aid physicians in the on-going care of their patient.

3. This Declaration is intended to cover the collection, storage and use of identifiable data and biological
material beyond the individual care of patients. In concordance with the Declaration of Helsinki, it provides
additional ethical principles for their use in Health Databases and Biobanks.

This Declaration should be read as a whole and each of its constituent paragraphs should be applied
with consideration of all other relevant paragraphs.

4. A Health Database is a system for collecting, organizing and storing health information. A Biobank is a
collection of biological material and associated data. Biological material refers to a sample obtained from
an individual human being, living or deceased, which can provide biological information, including genetic
information, about that individual. Health Databases and Biobanks are both collections on individuals and
population, and both give rise to the similar concerns about dignity, autonomy, privacy, confidentiality and
discrimination.

5. Research using Health Databases and Biobanks can often significantly accelerate the improvement in
the understanding of health, diseases, and the effectiveness, efficiency, safety and quality of preventive,
diagnostic and therapeutic interventions. Health research represents a common good that is in the
interest of individual patients, as well as the population and the society.

6. Physicians must consider the ethical, legal and regulatory norms and standards for Health Database




Thank you for your attention




