











What is Deep Learning?

Deep learning is a branch of machine learning
that makes use of multiple processing layers
and hierarchical representations to drive the
learning process.
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Deep Learning: A branch of
Machine Learning

Deep learning is a branch of machine learning
that makes use of multiple processing layers
and hierarchical representations to drive the

learning process.
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Watson Al Lab

On September 7, 2017 we announced a 10
year, $240M investment to create the MIT-
IBM Watson AI Lab in Cambridge, MA

- The lab will carry out fundamental Al research
and seek to propel scientific breakthroughs that
unlock the potential of AI

- Itis one of the largest, long-term university-
industry AI collaborations to date

- We are mobilizing the talent of more than 100 Al
scientists, professors and students to pursue
joint research




Oncology & Genomics
Imaging

Life Sciences
Value-Based Care
Government

Consumer Health
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Purpose-Built Healthcare Cloud and Extensive Data Repository

: Analytics/ Image

Cognitive
Insights Analytics Knowledge
Platform Platform
HIPAA and End-to-End Purpose-Built for Regular
GxP compatible Security Health Data Updates

Business Continuity/

Resiliency
00000 O0O0OQO
200M+ 100M+
lives

Billions 1.2M 3B+ AM+ 40M+
patient images medical reference drug patents research
VEN = records managed abstracts points
M=REE

documents
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. Currently available In development /**IBM Research

Innovative Cognitive SOI'UtionS With . Available, additional cognitive integration in process
Watson APIs
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—
Oncology Government Life sciences Value-Based Imaging
& Genomics Care
Next Generation
\(/3Vatson. for Social Program Management [l Clinical trials Population “Cardiac Advisor”**
enomics :
Health Suite
Watson for Health & Human Watson for Next Generation ‘(‘:\:r)(i:ﬁglgéiztt?g:dor
Oncology Services Drug Discovery Payer Analytics Radiologists”**
Clinical Trial Matching Next Generation Watson for Next Generation “Breast Advisor”**
for Oncology Program Integrity Patient Safety Provider Portable Analytics

Adaptable Cognitive Deep Sequence Natural Language Domain-specific
API Services Learning Learning Processing Annotation, Curation
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Cognitive applications in health

Achieving high degree Discovering new drug Predicting potential
of concordance with targets for hypoglycemic events
global oncologists on amytrophic lateral for patients with
cancer treatment sclerosis with Watson diabetes through
recommendations for Drug Discovery Medtronic’s Sugar.IQ
using Watson for with Watson
Oncology
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Identifying symptoms
and severity of
schizophrenia
through MRI analysis

Detecting onset of
heart failure through
electronic health

records

Highly Adaptable Deep Learning Sequence Learning
Cognitive API Services Technology Capabilities

Natural Language
Processing Technology

Highly Domain-specific
Annotation and Curation
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Market Dynamics in Oncology and Genomics

42%

How much the
demand for cancer
care will increase
by 20251

1In4
deaths in the U.S.
are due to cancer®

$173B

The projected total
cost of cancer care
by 20203

>70%

of U.S. counties
have no medical
oncologist at all®

1,500

The estimated
shortage of oncologists
in the U.S. in the
coming decade?

>100x

more data produced by
next-gen sequencing
than by the most
sophisticated Sanger
sequencers’

only 3%
of adults
with cancer are

enrolled
in clinical trials4

50%

of all treatments in
early clinical
development rely
on biomarker data8



Watson in Oncology & Genomics
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Is IBM’s ‘Moonshot’ Program
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Key features of Watson for Oncology

Treatment options for 7 cancers: Breast Lung Colon Rectal Gastric Cervical Ovarian

Generates ranked treatment plans and ranked treatment options within each treatment
plan along with all the supporting information for each of the treatment options:
— Overview (including outcome statistics and MSK curated publications)

— Additional publications (generated by Watson) [Experimental feature]
— Dosing reference

— Drug Information (adverse reactions, precautions, drug-drug interactions)

Provides a timeline view of treatment plans showing the duration of each component within
the treatment plan (e.g. Chemotherapy for 4-6 weeks, Targeted therapy for 5 years, etc)

Ability to compare two ] ] Initial support for displaying Dr.
treatments side-by-side U= [, 1= Evidence data as supporting @

rationale for some treatments

Clinical trials searching — F1 5 0o Print/Export capability including
pre-populated query to AN patient education material » |
clinicaltrials.gov o o L



How it Works: Watson For Clinical Trial Matching

Fewer than 5% of adult
cancer patients participate in

Searching across eligibility
criteria of clinical trials is

37% of sites fail to meet
minimum enrollment targets.

11% of sites fail to enroll a
single patient 2

clinical trials’

time consuming and labor
intensive

Current
Challenges

The Watson solution

Point of Care: Patients to Tracker: Trials to Patients
— Uses structured and unstructured Trials — Cognitive Clinical Trial
patient data to quickly check eligibility Cognitive Clinician assistant to Coordinator assistant to:
across rele\{ant clinical trials assess patient eligibility against _ Continuously monitor and
e e

— Increases speed to qualify patients

— Use at the point of care to identify
potential clinical trials for an individual
patient

— Use in the clinical trial office to identify
potential patient candidates for an
individual trial

— Identify changes in patient
attributes impacting eligibility

— Manage and share recruitment
status of individual trials

Watson Health © IBM Corporation 2017 3



WATSON FOR GENOMICS
Genome vs. genome analysis

w w
95% 5% 5% 95%
Genotyping Interpretation Genotyping Interpretation
2012 2020

AN
10 Mio

Cost per genome Number of genome sequenced
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2007 2017
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WATSON FOR GENOMICS

Solution Overview

Content Sources [

J/ [

VCF / MAF, Log2, |

Dge, Fusion |
R |
Encryption |
|

|

|

N/ |

ll
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Service Analytics, Reports & Visualizations

Molecular
Profile
Analysis

Drug Analysis

Pathway Analysis

Content

20+ Content Sources Including:

Medical Articles
Drug Information
Clinical Trial Information

Genomic Information
OncoKB by MSKCC
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WATSON FOR GENOMICS
Case Study: UNC Lineberger Comprehensive Cancer Center

UNC compared the human tumor board
and Watson in a case study and found
that in 30% of the cases, Watson had
found something new.

»-] l ]P JC “These were things that by our own definition,
Lli Lunesercer  We would’ve considered actionable had we
known about it”

—Dr. Ned Sharpless,
Director of the Lineberger Cancer Center, on 60 Minutes

< Watson Health © IBM Corporation 2017



In arecent study by the New York Genome Center, researchers using beta
version of Watson to help scale the interpretation of whole genome sequencing

found that for advanced glioblastoma, an aggressive brain cancer:
- Published in Neurology, July 11" 2017
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10 minutes

Watson provided a report of
potential clinically actionable
genomic insights.

160 hours

Human analysis and curation
arrived at similar conclusions
for this patient.
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Challenges in
Imaging
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Sources:

1. http://www.cnbc.com/2015/04/06/breast-cancer-misdiagnoses-cost-4-billion-

study.html; http://content.healthaffairs.org/content/34/4/576.abstract

2. http://www.jacr.org/article/S1546-1440(15)00196-9/fulltext
3.http://www.medscape.com/features/slideshow/lifestyle/2017/overview

4-5. http://www.ibmbigdatahub.com/video/ibm-big-data-minute-transforming-
unstructured-data-better-healthcare-outcomes
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Misdiagnoses have
huge costs to
organizations

$4 billion

is spent on false-positive
mammograms in the US
each year

Imaging is generating a
huge volume of data

60 hillion

medical images were
generated in 2015 across
the US

Administrative tasks
take up significant time

64%

of radiologists’ time was
spent on non-interpretive
tasks

Patient data is often
unstructured

80%

of patient data in
organizations is
unstructured, often lacking
relevant context

More physicians
are experiencing
burnout

51%

of physicians
experienced at least one
symptom of burnout in
2016, a 25% increase in
the last 4 years
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Owner Mediated Health Records

Across the health ecosystem, blockchain
solutions can:

- Business transactions automated and
conducted in near real-time

- Business networks can
eliminate intermediaries and scale easily

- Business transactions become
verifiable and auditable

- Through shared processes and
recordkeeping

< Watson Health © IBM Corporation 2017

IBM Watson Health Announces Collaboration
to Study the Use of Blockchain Technology for
Secure Exchange of Healthcare Data
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Submission of big data, such as genomics, to the FDA

@ : @ :

Owner creates Owner uploads
data contract in encrypied dama 1o
blockchuin ropositocy (data

stopes in FDA HIVE
in case study] and
metadala o
hlockchaln

Encrypted chunks
to FDA's HIVE*

Data
Ssubmitrar A

Keys, Hash, Pointers
in Blockchain

@ c @ D @

Data requester Data owner Data requester
(FDA in case study) (Submitter In case {FDA in cate study)
roquests data, using study) approyes downicads data
ar modifying lequess ol usang metadata
contract 1erms negotiates terms trom Slockchain
- E Download
ancrypted data
Negotiate contract o
Provide metadata
from Blockchain

T _ , Seclrity, Pravenatce
Why Blockchiaio? Intogrity e
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*HIVE: High-Performance Integrated Virtual Environment, FDA'’s cloud-based environment that 39
comprises both a storage library of data and a powerful computing capacity.
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At IBM Watson Health, we believe
passionate professionals must be
freed from the obstacles, siloes and
unnecessary complexities that hold
them back.

Empowering heroes,
transforming health

That’s why we are dedicated

to empowering heroes —

both celebrated and unsung,
expected and unexpected,
those in headlines and on the
frontlines — to transform health.




