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Smart Hospital

Manipal

« Triad of Technology and New evidence based access, Early adaption
* And Integration and making most Patient Friendly Hospital
« And giving world class health care

Intelligent hospital is one that works better and smarter. It’s better because it’s resourceful, creative, and perceptive about what patients
and doctors need and it’s smarter because it’s astute and inventive when it comes to weaving together diverse technologies to enhance
patient care.
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PURPOSE AND OBJECTIVES

Objectives:

 Define Al and illustrate its growth in health care.
* Discuss selected clinical decision support system considerations.
 Present the breast cancer concordance study.

Purpose:

to describe concordance of treatment recommendations made by the Manipal
Hospital Multidisciplinary Tumor Board (MMDT) and an Al treatment decision
support system (IBM Watson for Oncology) for breast cancer in India.

This presentation is the intellectual property of the author/presenter. Contact
somusp@yahoo.com for permission to reprint and/or distribute.




Term Al origin:

Al was coined by John McCarthy, an American computer scientist, in 1956

at The Dartmouth Conference where the discipline was born.

However, there exists No standard universally accepted definition Al

Numerous definitions generally grouped into 4 system categories

*  After describing “Systems that Think Like Humans—based on modeling cognitive functions of reasoning, inference and learning

Background

Tu ring Test (http://theconversation.com/person-or-computer-could-you-pass-the-turing-test-6769)

*  One of Turing’s many signal contributions was a 1950 article that defined what is now known as the Turing Test.

* Init, he proposed a test in which a human “converses” with two entities — one human and one computer program — over a text-only channel (i.e., a computer keyboard/screen), and then
attempts to determine which is the human and which is the computer.

*  If after, say, five minutes of testing, the majority of human interrogators are unable to determine which is which, Turing said that we could claim the computer system has achieved a certain
level of intelligence.

* Deep Blue
At the heart of Deep Blue's ability to play chess is its evaluation function. The evaluation function is an algorithm that measures the "goodness" of a given chess position. Positions with positive

values are good for White, and conversely, positions with negative values are good for Black. If the overall score is negative, for example, this means that Black has the advantage. Deep Blue's
evaluation function looks at four basic chess values: material, position, King safety and tempo. Material is based on the "worth" of particular chess pieces.
https://www.research.ibm.com/deepblue/meet/html/d.3.2.html

This presentation is the intellectual property of the author/presenter. Contact
somusp@yahoo.com for permission to reprint and/or distribute.
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Corpus of Clinical Knowledge Has Expanded Beyond Capacity of Human Cognition
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... and vast amounts of data that can have a great impact on our
health remains untapped.

Data Generated

Health Determinents

60% i 1,100 Terabytes
Exogenous Factors v Generated per lifetime

30% | | 6 Terabytes
Genomics Factors  § " Per lifetime

0.4 |erabvytes
Per lifetime




Breast cancer and Oncologist

 Asof Oct 2017 there are 67 approved new drugs to treat Breast cancer
not including combination treatment regimens

* The growth of massive Genetic and clinical database leaves little time for
accessing relevant information at point of care

A study that surveyed 1117 Oncologists, reported an average of 4.6 hours per

week were spent to update and keep abreast of recent trials and drugs

1. Seudpans ALY Computer-Assisted  Decison Support an Medical
Oncelogy: We Need It Now. [n ASCO Post 006, hop Dwww ascopant.
comissues/apnl-10- 20 Leicomputer-assistod- decisto nauppott-an-medi
cal-oncology-we-need-it-mow! (16 December 2057, date list accesaed).

2. Pusic M, Ansensune IM. Chnical decision support systems. BOM 2004,
46 236239
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On a daily basis clinicians are challenged with...

...given disparate sources and  ...based on latest quidelines and  ...based on comorbidities, conditions,
varying complefeness medical fiterature contraindications, side effects for a
patient’s specific cinical attrbutes

On a daily basis researchers are challenged with...

...like rapidly increasing volume of ...Iooking across scientific domains  ...to develop valid hypotheses with
research Iiterature for new relationships between the potential to lead to
diseases, genes, and drugs groundbreaking discoveries
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Al HEALTHCARE MARKET FORECAST, U.S.
(MILLIONS US)
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CDS Global Market Forecast P&S Market Research
https://www.psmarketresearch.com/market-analysis/clinical-decision-support-system-market
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humans or machines could do on their own.
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[ CLINICAL DECISION SUPPOR

\ Adoption, Use, Value Factors

Results e Content: e.g. relevant,
Output complete, current
Information provided: e.g.

valid, reliable, references
accessible

Data
Input

Inierence
ENgIne

Usability: e.g.
comprehensible, simple,
efficient, easy to use

Workflow integration

Knowledge
Base

EHR integration

CDS-related Patient Safety

BATES ET AL.J AM MED INFORM ASSOC. 2003;10:523 - 530.
A KHALIFA M. PROCEDIA COMPUTER SCIENCE 37 (2014) 422 - 427.
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Selected Al CDS Evaluation Criteria

Description

CDS are interactive computer applications that are designed to
assist clinicians and other providers of care to make decisions.

Adoption, Use and Value Factors:

A CDS system must provide scientific proof, that it meets
these key performance requirements with rigorous evaluation
in the design, development, implementation and maintenance
of the CDS.

Component

Processing:

Medical Logic

Expert Training

Usability

EHR/HIS
Integration

Workflow
Integration

Natural Language

Understanding and
Supported Input Data

Strength of
Evidence

_Sl’ cturec &
Unstruc rec

Clinical Information

Structured &
Unstructured
Medical

Knowledge
|

Structured &
Unstructured
Clinical Guidelines
Generates
Attributes, inputs
and Insights for

the Inference
Fnoina =

Coverage &
Depth of Training
Cases
Comprehensibility,
Ease, Simplicity,
Efficiency,
Accessibility

System automates
data identification,
abstraction, input

Right place, time,
person in natural
workflow
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Watson for Oncology: How it Works

4 Use those attributes to L
find candidate treatment Trammg o Search a corpus of evidence
options as determined by data to find supporting
patient / case MSK Training evidence for each option
- charaeteristics e

. Candidate Evidence
Patient Case Treatment JInclusion / exclusion
61 y/o woman s/p Options criteria %

mastectomy recently °80 mor.b1dd.1t1e§
diagnosed 4.2 cm grade q ontraindications
2 infiltrating ductal

& Key Case

DA risk factors
carcinoma--* ) supporting | *MSK preferred
Attributes

Evidence treatments
*Other guidelines

*Published literature —
studies, reports,
opinions from Text
° Books, Journals,
e
° Extract key attribute$ Use Watson’ s analytic

from a patient’ s cage algorithms to prioritize

PI iU[ ltchd treatme.nt options bas.e(.i on
best evidence per training.
Treatment
Options
+

) 1 Y £°1
LvIidciice Irrolllc



What is the Watson System?

ZBM \/Dm‘son IS a technologg plag‘orm t/mt uses natuml language
processing and mac/u’ne learm’ng to re\)eal insights from large amounts
g‘ unstructured data.




Software, Hardware, and Data

O Watson can process 500 ngabgtes, the
5,

0 Uses BM’s Deep@ SQ( tware and equNalent g( a million boo per
Apache UIMA (Unstrua‘urea' second

[rformatz’on Management Architecture) Written using Java, C++, Prolo
O generate hgpot/)eses, jm‘/ter Sources g( information or Watson

massive eVidence, and analyze include encgc[opea’ias, ictionaries,

data t/zesauri, newswire artic[es, and [itemrg
Sl Works

i ié_}fi.ig iR |-'m'¢;. it
UGN
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WFO Training:
Memorial Sloan—Kettering Cancer Center

National treatment

- guidelines
physicians Watson for Oncolog

1000+ training

MSK ‘ cases
researchers

MSK internal
guidelines

MSK

IBM

=)

researchers

MSK —curated “Learned Colleague’

literature

26




WATSON’S BACKGROUND EWADING ON ONCOLOGY

15 million pages of

t“v .l‘
gsMM_p' medical content

qu’q/] medical textbooks
"% -

medical journals
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IBM Watson

2 Generates and
evaluates

e evidence-based
1 Understands hypothesis

natural language
and human
communication

3 Adapts and learns
from user
selections and
responses




IBM Watson

Medical journal concept annotations

Natural Language Processing (NLP)

Diseases

Symptoms

S

— —
(T ) / Roles

'Z:.':;;g':s n Chamarthi, Bindu; Morris, Charles A.; Kaiser, Ursula B.; Katz, Joel T.; Losca Joseph ". OIS " Tpapmss
e BatE e e il S A e s SR A B e A e A e e S e, Co el s e AR NS T S P ONE A PSR | | e gy e g

> 2 Stalklng the Diagnosis FINDING-BLOODPRESSURE
partof 3 3 6 2/9/834 FINDING-HEARTRATE
remadyOf : ; R (S P SR ST SNSRI T (RIS | |, oo gy e
resultof 1 http //content nejim. org/cgl/content/fulI/362/9/834</C|tation fulltext html url>

A 58-year-—old woman presented to her primary care physucian after
mouth, increased thirst, and frequent urination. She had also had a fever an
stuck” when she was swallowing. She reported A8 pain in her abdomen, or flank and A8 cough,
shortness of breath, diarrhea, or dysuria. Her tory was notable for cutabheous lupus, hyperlipidemia,
osteoporosis, urinary tract infections,/ three uncomplicated cesarean sections, a cophorectomy
5 for a Bénign cyst, and primary hypothyroidis which had been diagnosed SWEesiEailier He edications
were levothyroxine, hydroxychloroquine, pravastatin, and alendronate. She lived with her husb d and had
three healthy adul RQildren. She had a of smoking but had
abuse and - exposure to tuberculosis. Her family higtory

= in EWolSiSters] hemochromatosis in

dizziness, anorexia, dry
eported that food would “"get

Sister: and idi

Medications

Modifiers

© 2015 International Business Machines Corporation

FINDING-OXYGEN-SATURATICO
FINDING-RESPIRATORYRATE
FINDING-TEMPERATURE
FINDING-WEIGHT

PATIENT-ACTIVITY-EVENT
PATIENT-AGE
PATIENT-ALLERGY
PATIENT-FEMALE
PATIENT-HAZARD-EXPOSURE
PATIENT-HEALTHSTATE
PATIENT-LOCATION
PATIENT-MALE

PATIENT-NAME

PATIENT-CCCUPATION



WFO Case Attribute Summary and Help Screens

Breast Cancer Pa

Select to submit your new clinical

information to Watson and update ff; Ask Watson
DEMOGRAPHICS DISEASE STATUS the treatment plan options. -

Age: 55 Gender: Female Cancer type: Breast cancer Lol

+| View More

\ Select to view < o
Clinical Information \ treatment plan

options.

Summary All Attributes Notes Timeline Diary Fitter: Y Filt

Known patient attributes

Patient characteristics

Gender Female v Age 55 years old Weight 89 kgs
Perform ECOG O . Menopausal B » Family history Yos =
status (i (Asymptomatic)or  ~  gtatyg P and risk
/ KPS 90-100
ol factors for
breast cancer

Select to view details
for an attribute.

@ Dr. Dave Stone @ Feedback (?) Information (1) Notices IBM Watson for Oncology




IEM Watson™ for Oncology ® mhbde1138

STATUS

der: Female Performance stetus: 0 cer fype: Breast cancer C er stage: B Chemotherapy: Mot specified

(© Back to clinical information

Treatment Plan Options for: GG

As recommended by MSK
Select = clinical trial iati
| =ct 2 clini = Chemotherapy followed by radiation therapy

I Chemotherapy followed by radiation therapy >
Timeline for Treatment Plan (shown im mmonths)

Mare treatment plan options Chemotherapy | S

& Feedback Information

(Radiation) A |
a 1 2 3 4 5 E ¥ B
recom ended Treatment Options B Becommended [l Eor Consideration Mot Recommended Select treatment options
Bl Chemotherapy B Radiati
Dese-dense AC {Doxcrubicin / Cyclophosphamide) followed by T {Paciitaxel] » Referral to radiation oncology 3

TAC (Docetaxel / Doxorubicin § Cyclophosphamide) 3
. . AC (Doxorubicin / Cyclophosphamide) followed by Docetaxel >

For consideration - _

EG (Epirubicin ! Cyclophosphamide) followed by T {Paditaxel) »

FAC {(Flugrouwracil / Doxorubicin / Cyclophosphamide) followed by Paclitacel >

FEC (Fluarouracil / Epirubicin | Cyclophosphamide) followed by Docetaxel >

FEC (Flugrouracil § Epirubicin / Cyclophosphamide) followed by Paclitaxel >
CMF (Cyclophosphamide | Methotresste / Fluorouracil) »

Not recommended _

TC ] el ! Cyclophosphamide) >

FAC (Flugrouracil / Daxorubicin / Cyclophosphamide) >

CAF (Cyclophosphamide / Doxorubicin / Fluorourscily >

EC (Epirubicin /' Cyclophosphamide) >

frosi e ——— | |

() Notices
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Treament Pian Cplons for. Stage 18 neoaduvant wih Case Noles

* Analyzes >100 patient attributes
fOF breast cancer S e Chemuhenpy folowed By surgery Tolowsd by sxacnre ey °¢ 000" Ty

*» Some user attribute abstraction
and WFO entry

* RX recommendations ranked in Techwat Ovices
3 color categories:

* Green: Recommended Rx (REC)

Amber: For Consideration (FC) Ciick.on the '>*

hesicle aach
reatment
ragimen OR clic
: Not RECommended ( ) cuf‘xrr\‘.-jc'tm:- of 1;»:
ragimean to sa6

details aboul the

* Provides supporting evidence

['his presentation is the intellectual property of the author/prese



MDA Levels of Evidence Definition

Levels of Evidence explained

Level of Evidence

For drug effectiveness in a specific tumor type harboring a specific biomarker

1A Drug is FDA-approved for the same tumor type harboring
a specific biomarker.

- 1B An adequately-powered, prospective study with
h'gh Level1 biomarker selection/stratification, or a meta-analysis/overview
demonstrates a biomarker predicts tumor response to a drug
or that the drug is clinically effective in a biomarker-selected

cohortin the same tumor type.

2A Large-scale retrospective study demonstrates a biomarker
is associated with tumor response to the drug in the same
tumor type. This could be a prospective trial where biomarker
study is the secondary objective, or an adequately powered
moderate retrospective cohort study or a case-control study.
2B Clinical data that the biomarker predicts tumor response
to drug in a differenttumor type.

3A Single unusual responder (or case studies) show a
biomarker is associated with response to drug, supported by

preliminary Level 3 scientific rationale.

3B Preclinical data (in vitro or in vivo models and functional
genomics) demonstrates that a biomarker predicts response
of cellsto drug treatment.

Modified On 3/25/2014 1:51:14 PM




Can compare two treatment options with evidence

|BM Watson™ for Oncology

8 mhbdc1136 @ Feedback  (7) Information (1) Motices
& va DEMOGRAPHICS DISEASE STATUS TREATMENT HISTORY
Tew more

Age: 68 Gender: Female Performance stetus: 0

Cancer type: Breast cancer Cancer stage: IB Surgery: Mastectomy Chemotherapy: Not specified
(© Chemotherapy followed by radiation therapy

Bl Chemotherapy

Dose-dense AC (Doxorubicin / Cyclophosphamide) followed by T (Paclitaxel)
Dose-dense AC {Doxorubicin /
I C:;rl:;l-:phns-pllamlinle] followed by T (Paclitaxel}

Overview  Additional Publications ~ Administration  Drug Information

Rationale

Dose-dense AC {Doxorubic clophosphamide)

OXOTL yclophosphamide) followed by
followed by T (Paclitaxel)

Treatment
Recommendation

Supporting Rationale

Refuting Rationale

MSK curated literature about these treatments

hosphamide)

Radiation Result Additional Information

Disease Outcomes

Disease-Fr urvival. 1 wr




Can compare two treatment options with
evidence

IBEM Watson™ for Oncology ® mhbdc1138 & Feedback

ATUS = TORY

Breast cancer Cs St s v: Mastectomy motherapy: Not specified

(2 Chemotherapy followed by radiation therapy

I Chemotherapy ~
Dose-dense AC (Doxorubicin / Cyclophosphamide) followed by T (Paclitaxel)

Dose-dense AC (Doxorubicin / 5
Cyclophosphamide) followed by T (Paclitaxel)
Overview Additional Publications Administration Drug Information G Print evidence
TAC [Docetswkel / Dowxorubicin £ 3 -
Cyclophosphamide) Rationale -~
AC (Doxorubicin | Cyclophosphamide) followed by This treatment is recommended for patients with triple- The cumulative lifetime dose of previous anthracycline
Cocetasxel > negative tumors when zero to three lymph nodes are treatiments should be taken into consideration for this
positive. treatment.
EC (Epirubicin | Cyclophesphamide) followad by T 5
(Paciitaxel)
FAC (Fluorcuracil / Doxorubicin § >
Cyclophosphamide) followed by Paclitaxel
Outcome statistics
FEC (Fluorcuracil / Epirubicin / Cyclophesphamide)
followed by Docetsxel > Disessa-Free Survivsl, 1 yr Disease-Frae Survival, 2 yr Disease-Free Survival, 2 yr
FEC (Fluorcuracil / Epirubicin f Cyclophosphamide]) 7
s ! 9 5 \ E 8 \ B 9 0 1 \ B
CMF (Cyclophosphamide ! Methotrexate ¢ 5 ~
Fl il
i erourssily 036 out of D25 857 out of 085 446 out of 405
! TC (Docetaxes r Cyclophosphamide) >
H Disesse-Free Survival, 2 yr Disesse-Frae Survival, 2 yr Disease-Fres Sunvival, 3 yr
{ FAC (Fluorouracil / Doxorubicin § 5
i Cyeclophosphamide)
H % ) %o
i CAF (Cyclophosphamide / Doxorubicin ¢
i Fluorouracily > - -
i EC (Epirubicin / Cyclophosphamide) > 272 out of 334 1482 out of 1815 798 out of 885
E CEF (Cyalaphasphamids / Epinubicin / Fluerouraal) 2 Disease-Free Survivsl, 4 yr Disease-Free Survival, 4 yr Owersll Survival, 2 yr
H
i AC (Dosorubicin / Cyclophosphamide) >
; 7 Nk & o B i &
N - -
I Refarral to radiation oncoloay >
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supporting Evidence for the Recommended
Treatment with Recent Trials

IBM Watson™ for Oncology

B mhbdci138 & Feedback

ATL

Breast cancer 4 Mastectomy Mot specified

(© Chemotherapy followed by radiation therapy

Il Chemotherapy

Dose-dense AC (Doxorubicin /
Cyclophosphamide) followed by T {Paclitaxel}

TALC (Docetswel / Domorubicin £
Cyclophosphamide)

AC [Doxorubicin [ Cyclophosphamide] followed by
Docetaxs]

EC (Epirubicin § Cyclophosphamide) followed by T
{Paclitaxel)

FAC [(Fluorourscil / Doxorubicin
Cyclophosphamide) followed by Paclitaxel

FEC (Fluorouracl / Epirubicin §/ Cyclophosphamide)
followed by Docetsooel

FEC (Fluorouracl / Epirubicin §/ Cyclophosphamide)
followed by Paclitaxel

CMF (Cyclophosphamide  Methotrexate
Fluorouracil

TC (Docetaxel / Cyclophosphamide)

FAC [(Fluorourscil / Doxorubicin

Cyclophosphamide)

CAF (Cyclophosphamide / Dosorubicin
Fluorouracil

EC (Epirubicin § Cyclophosphamide)

ZEF (Cyclophosphamide 7 Epirubicin § Fluorourscil}

AC [Doxorubicin [ Cyclophosphamide])

B Radiation

Refemal to radiation oncoloay

Dose-dense AC (Doxorubicin / Cyclophosphamide) followed by T (Paclitaxel)

Overview Ayiditional Publications Administration Drug Information E Print evidence

MSK curated literature about this freatmsent N

Randomized trial of dose-dense versus conventionally scheduled and sequential versus concurrent
combination chemotherapy as postoperative adjuvant treatment of node-positive primary breast cancer: first
report of Intergroup Trial CO9741/Cancer and Leukemia Group B Trnal 9741.
Citron ML, Berry Drm S+ = o —
SBartor Cl. Leung EH, Abrams J, Schilsky RL Muss 0 ula:l and segquential versus concurrent combination

chemotherapy ss postoperstive adjuvant treatrment afnude poslture primary hreasl cancer: first report of IntErgrDup Trial C8T41/Cancer and Leukemis Group B Tral 8741. J Clin
Omcol. 2003 Apr 15:21(8):1431-8. Pubmed PMID- 128683851

Crutcone Result Additional Information

Diseases Outcomes

Disease-Free Survival, 1 yr 85% 538 out of GE5
Disease-Free Survival, 2 yr 87% 857 out of 25
Disease-Free Survival, 2 yr 80.1% 448 out of 425
Disease-Free Survival, 2 yr 21% Tag out of G25
Disease-Free Survival, 4 yr T5% T20 out of 25
Disease-Free Survival, 4 yr 80.2% 287 out of 495
Crwerall Survival, 2 yr B4.3% 928 out of 25
Crwerall Survival, 2 yr B4.8% 470 out of 495 A




INFORMATION ABOUT DRUG ADMINISTRATION

IBEM Watson™ for Oncology ® mhbdc1138 & Feedback (%) Information (T Motices.

DEMOGRAPHICS DISEASE STATUS TREATMENT HISTORY

] View more
Age: 68 Gender: Female Performance status: 0 Cancer type: Breast cancer Cancer stage: B Surgery: Mastectomy Chemotherspy: Not specified

(&) Chemotherapy followed by radiation therapy

[ | emotherapy
Dose-dense AC (Doxorubicin / Cyclophosphamide) followed by T (Paclitaxel)

Dose-dense AC [Doxorubicin /

} followed by T (Paclita; :
Drug Information

Treatm hemotherapy

Administration {choose one):

reference pun only. Pati i i defermined bar the patient's individual presentation and

phosphamide]




DRUG INFORMATION

B84 wWataon™ for Oncoldogy

DEMOSRAPHI EAsE aTATUS
SAgEEE  Cenoer Female  Fericomence stehe 0 Cmncer e Brasct canoer  (Cancer stmpe B

Chemotherapy followed by radiation therapy

B  Chermobmaps
Dose-dense AC [{Doxorubicin fF Cyclophosphamide) followed by T (Faclitaxel)
R e = e e SR

Ty oopicespharml e SoEosmed ity T | Paoitaoe]
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Adverse Reactions Reported Incidence % for Doxorubicin

ere == Moderate




SELECT TREATMENT OPTIONS AND SAVE OR PRINT

1EM Watson ™ for Oncology

[F] View more | DEMOGRAPHICS | DISEASE STATUS TREATMEMT HISTORY

Age: 68 Gender: Female Performance status: O Cancer fype: Breast cancer Cancer stage: B Surgery: Mastectomy Chemotherapy: Not specified
(© Back to clinical information

Treatment Plan Options for: Mrs |

As recommended by MSK

| Select a clinical trial

Chemotherapy followed by radiation therapy

I Chemotherapy followesd by radiation therapy
Timeline for Treatmeant Plan (shown im mmonths])
More trestment plan options Chemaotherapy [

[Radiation}

Treatment Options d E i i Save selectons ':. Print selections

| M Radiation

Q|

Dose-dense AC {Do=orubicin / Cyclophosphamide) followed by T {Paciitsxel]) Referral to radistion oncology

AC {Doxorubicin § Cyclophosphamice) followed by Docetaxel

FAC (Fluocrowracil / Doxomubicin / Cyclophosphamide) followed by Paclitscoel 3
FEC (Flugrouracil / Epirubicin / Cyclophosphamide) followed by Docetawel
FEC (Flugrouwracil / Epirubicin / Cyclophosphamide) followead by Paclitaxel »
TAC (Docetaxel f Dosxorubicin / Cyclophosphamade)

EC {Epirubicin / Cyclophosphamide) followed by T {Paciitaxel) >

CMF [Cyclophosphamide / Methotresxcate § Fluorouracily

TC (Docetaxel / Cyclophosphamide) >

CAF (Cyclophosphamide | Doxomubicin / Fluoroursecil)

OO0 oo oodaoaog o

AC {Doxorubicin / Cyclophosphamide) >

RN




TREATMENT PLAN THAT CAN BE SHARED WITH THE PATIENT

IBEM Watson™ for Oncology ® mhbdc1138 & Feedback

Share Treatment Plan
rmance status: 0

Specify the treatment information to share.

(© Back to clinical information Select Treatments to share

Treatment Plan Options for: Mrs Anasuya s
As recommended by MSK

| Select a clinical tnal

Chem

I Chemotherapy followed by radiation therapy
Timelin

More trestment plan options: Chemg
[Radiz

Treatm E Save selactions ﬁ Print selections

4 B Radiation
e

Dose-dense AC {Doxorubicin | Cyclophosphamide) followed by T (Packitaxel) » [ Refersal to redistion oncology
AC (Doxorubicin / Cyclophosphamide) followed by Docetaxel 3

FAC (Fluorouwracil { Doxorubicin / Cyclophosphamide) followed by Paclitaxel »

FEC (Fluorouracil / Epirubicin / Cyelophosphamide) followed by Docetaxel >

FEC (Flugrouracil / Epirubicin / Cyclophosphamide) followed by Paclitaxel 3

TAC (Docetaxsl § Dosxorubicin { Cyclophosphamide) >

EG (Epirubicin /| Cyclophosphamide) followed by T (Paditaxel) »

CMF (Cyclophosphamide / Methotrexste / Fluorourscil)

TC (Docetaxel | Cyclophosphamide)

CAF (Cyclophosphamide ! Dioxorubicin / Fluorouracil)

O o oo o oo oo e e

AC (Doxorubicin / Cyclophosphamide) 3




Doctors appointment list active

Search For Hosp No Fifind = Prev Day Next Day = Appt Summary 49 New

%)
=1
=
w
—
=3
=]
=
=k
]
i

Select + Time Hosp No. Hame Age QC Status lconProfile  Ask Watson Telephone Status  Arrive Time  Service Remarks

3
.
:
|

Booked Review Appointment

] 09:00 MHBO1485584 51/Female Electronic File ASK WATSOMN

.
:
|

09:10 MHBO0309334 69/Female Electronic File ASK WATSON Booked Review Appointment

.
:
|

09:20 MHB01398624 57/Female Electronic File Booked Review Appointment

09:30 MHBO0430408 72/Male Electronic File ASK WATSON 3460604 Booked Review Appointment

09:40 1 40/Female Electronic File ASK WATSON 26693205 Booked Review Appointment

AH E
THE
1HE

09:50 1574 43/Male Electronic File ASK WATSON Booked Review Appointment

10:00 54/Male Electronic File

.
:
|

ASK WATSON Booked Review Appointment

.
:
|

10: MHB015915905 72/Male Electronic File ASK WATSON 23642682 Booked Review Appointment

10:2 MHBO0702310 73/Mals Electronic File

:
:
!

ASK WATSON 26711777 Booked Review Appointment

10: MHB01546086 40/ Mals Electronic File

.
:
|

ASK WATSON Booked Review Appointment

10: MHBO01465207 54/ Mals Electronic File

.
:
|

ASK WATSON 9036943237 Booked Review Appointment

10: MHBO1861713 65/Male Electronic File

:
:
:

ASK WATSON 04872642230 Booked Review Appointment

.
:
|

Booked Review Appointment

11: MHB01935071 6/Femals Electronic File ASK WATSON

.
:
|

Booked Review Appointment

11: MHBO2018654 63/Female Electronic File ASK WATSON

:
:
:

11=2 MHBO0638146 74/Female Electronic File ASK WATSON 28476115 Booked Review Appointment

11: MHBO1618891 53/Female Electronic File ASK WATSON Booked Review Appointment

T I

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

11: MHB0O1585002 66/Female Electronic File ASK WATSON 2522694 Booked Review Appointment
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|:
1 H

|
|
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Double-blind Concordance Study of Breast Cancer Treatment
Recommendations Between Manipal Multidisciplinary
Tumor Board and an Artificial Intelligence Advisor for Oncology
IBM’s Watson For Oncology

Manipal

Manipal Comprehensive Cancer Centre
Manipal Hospital, Bangalore, India




Evaluate concordance of treatment recommendations between WFO and local expertise (Manipal Multidisciplinary Tumour Board, MMDT

Breast Cancer Concordance Study at Manipal
Hospital

638 cancer cases, last 3 years

T1x*x: Joint MMD'T Best T2*x: WFO T2*: Joint MMDT Best
Decision Recommendation Decision
T1—T2 Blinded Concordance T2—=T2 Blinded Concordance

* T1 Time of original treatment decision by MMDT in the past (last 1—3 years)
#x T2 Time (2016) of WFO’ s treatment advice and of MMDT’ s treatment decision upon blinded re—review of non—concordant cases
44

This presentation is the intellectual property of the author/presenter. Contact
somusp@yahoo.com for permission to reprint and/or distribute.




Data Entry Learning Curve

21

—Group 1: HER2/neu+)
——Group 2- - Triple(-)

: HER2/neu(-)
: Metastatic

—@Group 3,
——@roup 4

Case Number




Watson is processing your request.
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Concordance, 83%

§

(n=G38)

Concordance, 80%
e
(n=61)

Concordance, 97%

(n=262)
Concordances, 95%
ot TR o
(r=191)
Concordance, B6%
(n=124)
0% 10% 20% 0% 40% 80% 0% 70% 80 90% 100%

» Not avaisble = Not recommended  » For consideration & Recommended
Figure 1. Treatment concordande between WFO and the MVDT overall and by stage MMOT, Manipal multdiscplinary tumor board, WO,

Watson tar Oncalogy

This presentation is the intellectual property of the author/presenter. Contact
somusp@yahoo.com for permission to reprint and/or distribute.




Concordance, 95%
Noermetasiatic

HA )

Concordance, 75%

Metastalic
Concordance, 94%

Noor-metastatic 1

Concordance, 88%

Metastatic

HER2nau ()

Concordance, 24%

Noo-metastatic 1

T
3 Concordance, B5%
2
N S —
0% 200% 40% 600 80% 100%

p Not applicable @ Notrecommended g For consideration 8 Reconmmended

Figure 2. Treatment concordance betwean WFO and the MMDT by stage and receptor status HER2/ned, human epadernmal growth factos
receptae 2, HR, hormane recepton, MMDT, Manips muttidiscipinary tumas bosed; WFO, Watson for Oncology

This presentation is the intellectual property of the author/presenter. Contact
somusp@yahoo.com for permission to reprint and/or distribute.




Overall Concordance: MMDT (@ T1) and WFO (@ T2)

Breast Cancer, N=638

Concotdance: FC + REC £73%




~ s s ey S -~ I~ C & smenm. R A m oy T e X = rj 1 A . Pk o
Concol d.c.i.rl(_(:‘ l\/' >tadge: VIMD | ((d) | 1) anad WFO (’\a_) | ‘.)

Non-Metastatic @0 02

N=514

Concadrdance: FC +

Metastatic 02 03
n=124

['his presentation is the intellectual property of the author/presenter. Contact




Concordance

HER2/neu ()
n=261

HER2/neu (+)
n=184

Triple (-)
nN=193

by Receptor: MMDT (@ T1) and WFO (@ T2)




Concordance by Stage and Receptor: MMDT (@ T1) and WFO (@ T2)

HER2/neu (+)

Non-metastatic

140

3%

13.6%

36.4%

47.1%

o [ na | nrec N Rec

83.5%

Metastatic

AR

32%

18.2%

4.5%

45.5%

50.0%

HER2/neu (-)

Non-metastatic

0.9%

28.1%

35.7%

35.3%

71.0%

Metastatic

28%

38%

2.5%

32.5%

35.0%

f§ | Triple(")

Non-metastatic

2%

12%

18.3%

68.0%

86.3%

Metastatic

10%

38%

15.0%

37.5%

52.5%




Time Point/ REC REC + FC
Concordance n o 0

Ta* 296 463 73

381 yA 93

=T Time of original treatment decision by MMDT in the past (last 1-3 years)
T2 Time (2016) of WFO's treatment advice and of MMDT's treatment decision upon blinded re-review of non-concordant
cases

['his presentation is the intellectual property of the author/presenter. Contact




Re-Review of Breast Cases

Re-Review Decision (@T2) Changed to

Original Number

Decision (% Column | s Changed Changed
(ENEY Total) (% Row Total) | (% Row
Total)

38 (22%) 12 (32%) 6 (68%

REC

137 (78%) 52 (38%) 85 (62%)

175 (100%) 64 (37%)| \ 111 (63%) ' 85




Service Analysis, Reports, & Visualizations

Watson Genomics Content
Molecular Profile
Case Sequenced o
20+ Content Sources Including:
Medical Articles (23Million)

Drug Information
Clinical Trial Information

VCF / MAF, Log2, Dge Genomic Information

Pathway Analysis

Encryption

This presentatio -operty of the author/presenter. Contact
somusp@yahoo.c ssion to reprint and/or distribute.
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‘: Tumour

Watson Genomics Overview

e e e e e e S

/ \
O O O | O |
: . I

. FASTQ file - .

Vcf file VCF file

‘ biospy ‘ ﬁ ‘ (raw sequence) ‘ ‘ :
® — O |
Extract DNA Next Generation Sequencing I
- E.g. 400 gene panel I
(Mutated Tumour I
DNA) :
de-identification (outside WGA/IBM) /

at client

Molecular
pathologist views
Welcome analysis from

* User name Watson Genomics

* Password:

ounsels

off on report ‘ ‘

Medical
oncologist

Molecular pathologist uses the @
analysis from WGA and “calls” the

appropriate mutations and signs

Cancer patient
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Watson Discovery AdvVisor sees
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Best MDT Tumor Board equipped with Watson Oncology

¢ It will be like having a capable and knowledgeable

‘colleague’ who can review the current information that
relates to my patient... It is fast, thorough, and has the
uncanny ability to understand how the available evidence

applies to the unique individual | am treating. ?’

Dr. James Miser, Bumrungrad’s Chief Medical Information Officer



What Are the Insights ?

« Al is an umbrella term, must understand whether the system is designed to
—act rationally (e.g. robot)
—think rationally (e.g. Deep Blue chess game logic)
—act like a human (e.g. chat—bot)
—think like a human think (e.g. cognitive modeling WFO)

« Value of a Clin Decision Support System determined by:
« (Content: e.g. relevant, complete, current
* Information provided: e.g. valid, reliable, references accessible
 Usability: e.g. comprehensible, simple, efficient, easy to use
« Workflow integration
« EHR integration
« CDS-—related Patient Safety

« Contemporaneous, blinded assessment of concordance is critical:
Blinded concordance.93% when MMDT - WFO both at T2

« WFO CDS is a promising cognitive computing tool that warrants further evaluation in a
variety of
clinical settings and a variety of study designs.

« Al CDS systems require transparency about evidence validating the quality of its
components, safety,
usability and work flow integration

This presentation is the intellectual property of the author/presenter. Contact
somusp@yahoo.com for permission to reprint and/or distribute.




What Are the Insights ?

This study examined concordance only

Not designed to evaluate why differences in recommendations occurred, inferiority/superiority of
recommendations, impact of WFO on workflow, etc.

Important to assess blinded concordance between local experts and WFO at the same point in time:
Blinded concordance 73% when MMDT@Ta1- WFO @T2 vsEEE@lwhen MMDT-WFO both at T2.

WFO may reduce the cognitive burden on oncologists by providing clinically actionable insights to assist in
treating patients.

WFO is a promising cognitive computing tool that warrants further evaluation in a variety of clinical
settings and a variety of study designs.

- ‘The role of WFO will always be consultative; WFO cannot replace human clinical judgment and the

ssential patient-doctor relationship
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S. P. Somashekhar™*, M-J. Sepdilveda?, S. Pugliell®, A. D. Norden®, E. M. Shortliffe®, C Rahit Kumar',
A Rauthan!, N. Arun Kumar', P Patil', K Bhee® & Y. Rarnya'

Mangal Compranangems C s Cantra, Mangsl Hospedd, Bangabeee, "I Reswanch Fotsed | Yorktomn Heghts Waesen Heslth 1B Cosporaon,
Gimteidae, “Depanment & Susgcal Onclagy, Colege of Haalh Solutions, Ad2ana Srans Unéwrs iy, Phoanie, USA

Naceipandawe & Prot Sama ge Fuanasumae Samashekhat, Manigal Comgrar e Canzer Corene, fAanpal Holpial Cid Aspan Rowd Bingalow 560017, Kanataa
I Tl 49198457 Fas 291 202502 3759, E mad: somashebdar spemarodhosp tabs com

Background: Breast cancer oncokgists ae challenged 1o personalze care with rapicly changng saentific evidence, drug
apprevals, and treatment guidelines. Actificidl mtelligence {Al) clinical dedsion-support systens (CD5Ss) have the potential to
help address this challenge. We repaa heve the results of examining the kel of agreement [concerdance) between reatment
recommendaticns made by the Al CDSS Watson for Oncalegy [WFO) and a multidseiplinary tumoe board foc bveast cancer
Patients and methods: Treatment recommendations were pravided for 638 beeast cancers betveen 2014 and 2016 at the
Manipd Comgrehensive Cancer Center, Bengalury, India WFO promded treatment recommendations foe the identical casesin
2016, A binded second review was camied out by the center's Tumor board in 20156 for ak cases inwhidh there was not
agreement, 10 ACCount for treatments and quidebnes nat avaiable before 2016 Treatment recomamendations were considered
concordant if the tumer board recomanendations were designated recommendad” of ‘for consideration’ by WFO.

Results: Treatment concordance between WO and the multidiscipinary tunmer boaed accured in 93% of breast cancer cass
Subgroup analysis found that patients with stage | o N disease were less ikely to be concordant than patents with stage loe 1§
disease. Increasing age was feund 10 have a major impact on concardance Concardance dedined sgnificanly (P < 002,

P 0001)in 21 age groups compared with patients <45 years of age, except for the age group 55-64 years. Receptor status

was not found to affect concordance

Conclusion: Treatment recommendations made by WFO and the tumor board were highly cencordant for breast cancer cases
examined, Breast cancer stage and patient age had sigaificant influence on cencordance, whie receptor status alone dd not
This study demenstratas tat the Al dinical dacsion-suppert system WFO may be a helpful tool for beeast cancer reatment
decision making, especialy a1 centers where expert breast cancer résources are limited

Key words: Warsen for Oncology, anificial intelligence, cognitive clinical decision-suppoet systems, bresst cancer,
concordance, multidisoplinary tumor board

rapadly expanding knowledge base |1, 2]. As of October 2017, for  stion, these infi
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of breast cancer treatment advances and shosten the cycle time
Oncologists who treat breast cancer are challenged by a large and  for changes to breast cancer treatment guidehnes [4, 5]. In add-

& chall in cancer care
example, there were 69 FXA-approved drugs for the treatment of  are occurring mn a practice environment where there 1s little time
g and ing relevant mfe at the
[3]). The growth of massive genetic and chinical databases, along  pomnt of care [6]. For example, a study that surveyed 1117 oncolo-
with computing systems to exploit them, will acederate the speed  gists reported that on average 4.6 h per week were spent keeping
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on 03

Annals of Oncology

4 Of 6 mendations after the nitisl and binded second reviews

.ases [N=638) Concordant cases, n {%) Non-concordant cases, a (%)
ded For Total Not ded Notavailable Total
nralevew (Teuor veses Taol 264 (a5 167 26) 4303 13221 EER) 125 (27)
Secand redew (TZanor versus Thgor 397 (a2 194 (301 S (53 a6 (5) o a0

Thor engral MMOT recommendation from X014 to 2016; T2esn. WFO advsce rexement recommendation in 2014 T2ugapr, MWDT treatmeant recom-
mendation in 2014 MMDT, Manipd mukidscainany tumor board WFD, Watsan for Oncalogy.

Concordance, 83%
Oveeall
(n=B38)

Concordance, 80%

Stage |
(n=61)

Concordance, 87%

Stage ll |
(n=262)

Concordance, 95%

Stage Ul
(ne191)

Concordance, B5%

Stage IV
(n=124)

2

10% 20% 30% 40% 0% 0% T0% B0% 90% 100%
» Not avaiabl = Not ded = For £ i = R ded

Figure 1. Treatment concordance between WFO and the MVIOT overalf and by stage MMOT, Manipat multidisciplinary tumor board; WFO,
Watson for Oncelogy.

Concordance, 95%

Non-metastatic
Concordance, 75%

HA §)

Metastatic
Concordance, 84%

Non-metastatic 1

HER2mau {+)

Concordance, 88%
w8 IR TR
Concordance, 84%
B
-] Concordance, B5%
s
o o TR TS
0% 20% 40% 0% B% 100%
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Figure 2. Treatment cencordance between WO and the MMDT by stage and recepter status. HER2/neu, human egxdenmal growth factar
raceptor 2; HR, hotmaone receptor; MMDT, Manipadl mutidisciplinary tumar boaed; WFO, Watson for Oncology.
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