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From Genomics to Precision Medicine and Artificial Intelligence

- Impact of Artificial Intelligence on Pulmonologists -




Tomorrow

« Continuous location tracking

« Constant vital signs monitoring

« Transcutaneous monitoring of
glucose, ETOH, etc.

» Noninvasive testing

« Exhaled breath analysis

» Testing to maintain wellness
. Increased image utilization
- 7 M| o o] E

* Proteomics

* Personalized pharmacy
« Radiology « Radiology
> EKG ° EKG

* Labs e Labs
Then * Meds * Meds

« Monitoring * Monitoring « Monitoring
« MD Exam » MD Notes « MD Exam
« Nurse Observations » Nurse Observations « Nurse observations

THEN | NOW | TOMORROW
X712 AlCH TICEH A/ HAro|So| AL /7|4 o]E{ 2] AlCH



o 0= 2AARR HO

. Muo|zat QMX} s1A MEaT S - #’Wﬁrl'
o| J§QIx xt0|2 a3t EEo| o
(@)

HEOF K| 2 7|& 7

epe
JSE
| s ARl
SEME 4
olzH MY

dUolz

Precision Medicine ‘
3 A7 EFEY

L

X e d]=] __
F BERE) T T
- FHN o= 7|=o 2 ./ >
° d

HIH|O|E| ALE 7|=

— Hiol2
S ¥lGl0|E]
=T ﬁ_. @27
- 24 J|zo Y™

5@%829‘ o FRERANYIY

TUUMEG S0 memaey



2fO|ZAEY | O|H

SFK| H 0| E

B OOl

d2e|=z= OOl 7|g o|l=

Because everyone matters.
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Exponential Growth in New Forms of Data Will Play an Increasing
Important Role in Enabling Better Outcomes

Exogenous data
(Behavior, Socio-economic, Environmental, ...)

600/ O of determinants of health

Volume, Variety, Velocity, Veracity

--1100 Terabytes

Generated per lifetime

Genomics data
O of determinants of hea
30% of determinants of health

6TB

Per lifetime
Volume
Clinical data
4TB
10% of determinants of health (I)i‘er lifetime

Variety

Source: "The Relative Contribution of Multiple Determinants to Health
Outcomes®, Lauren McGover et al., Health Affairs, 33, no.2 (2014)

IBM Health and Social Programs Summit | #IBMHSPS14 | #smartercare | #socialprograms
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In the next 10 years, data science
and software will do more for
medicine than all of the biological
sciences together.

— (finod Khosla, — 2013
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Surmmary All Attributes MNotes

All clinical information Watson may use to identify treatment

Pabient characteristics

Gander Farnala

Pemormiansce siahes ELLHD [ iAsymplomahc) or KPS $0-100
BRCAZ mutaticn status Salact Opbon

Labs

Serum creatning 1.1 gl
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IBM Wat=on™ for Oncology

Patient Casncs | Brosst BEST D06 CD

- . DISEASE STATUS
o
Carcer bype: Breast cancer  Carc er skage: WA

(€ Back to clinical information

Treatment Flan Qptions for; Breasi_

Selesl @ £ inical rel

Endocrine therapy lollowed by surgery
fodlowsesd by rasdistion the apy

J'I':"':-'.'!':IL‘-. with targeled therpy followed by
surgary Tolloaed Dy anioCnnGg Eharapy and rac st

Treatment plans

DEMOGRAPHICS

Age 54 Gender: Female Peformence stabus: 0

BEST_006_CD

Endocrine therapy followed by surgery followed by radiation therapy

TREATMENT HISTORY
Surgery: Nome  Chemnotherapy: None  Endocnne: None

Treatment
options
within the
selected plan

Timeline for Treatment Flan [shown in years}

Endat ring

Lurgary

b (Radiaticn ]
Trzatment Options M Aecommended B For Corsidaration 73 bot Becormmened

B Endocring W Surgery
Aromtmzole o least § years PFefemal 1o surgery
Letrozole at kazi & years 3
Tamoxfan
Exemastana at least & years 3

. Ancilllary Trestrents amd Hefarrals

Redemal 1o genelic counsalor »

Retenal 1o gyrecokogca sumgeny »

Treatment
timeline

Color Key

B Rsdistion

Refemal to adation onoology

Green: Recommended

Red: Not recommended
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* Absolute Concordance

« Orange: For Consideration

« MSKCCO X|lzgM2 0
» General acceptance

Red: Not recommended
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CLINICAL ASSESSMENT PRETREATMENT EVALUATIONS

* PFTs (if not previously

done) NEg?ﬁw?
* Bronchoscopy mci;ilastmal
Stage 1A gntra-:[-‘[;emti\;‘le ﬁ)referred}l nodes
. — |+ Consider pathologic
(peripheral T1ab, NO) mediastinal lymph node Positive
evaluation™? mediastinal
* FDG PET/CT scand (if not nodes
previously done)
* PFTs (if not previously Megative
Stage IB done) mediastinal
(peripheral T2a, NO) * Bronchoscopy nodes
Stage | * Pathologic mediastinal
(central T1ab—T2a, N0} | _ | Iymph node evaluation™
Stage Il * FDvG PET/CT scand (if not
(Tlab—2alb, N1; T2b, N0} previously done) .
Stage 1B (T3, NO)= + Brain MRI with contrast Positive
Stage NIA (T3, N1) (Stage IL, IIA) mediastinal
[Stage IB [opticnal]) nodes

2T3, MO related to size or satellite nodules.

ITesting is not listed in order of prionty and s dependent on clinical circumstances,
instibutional processes, and judicious: use of resources._

Methods for evaluation include mediastinoscopy, mediastinotony, EBILS, EUS, and CT-
guided biopsy.

Solid tumors =1 cm and purely non-zolid tumors =3 cm that are CT and PET negative
hawve a low likelihood of positive mediastinal lvmph nodes and pre-resaction pathologic
mediastiinal evaluation is optional_

IPETICT performed shull base to knees or whole body. Positive PET/CT scan findings
for distant disease nead pﬁﬂ'ﬂ::ll::glc or other rmdiclogic confirmaton. If PETACT scan is

. positve in the mediastinum, ynph node states needs pathologic confimmation.

wﬁl

INITIAL TREATMENT

Surgical exploration and

resection® + mediastinal lymph

node dissection or systematic
hymph node sampling

Drefinitive RT including stereotactic
ablative radiotherapy (SABR)-™

See Adjuvant
Treatment

(NSCIL _3)

Operable — ‘

Medically
inoperable®

-

See Stage A (NSCIL 7)) or Stage B (NSCIL 11}

Surgical exploration and
resection®" + mediastinal lymph
node dissection or systematic

See Adjuvant
Treatrment

Operable — ‘

hymiph node sampling NSCL-S
Definitive Consider adjuvant
m:H‘RT including |—~ chemotherapy”  igh
Medically SABR! gory gh-

i P
inoperable risk stages 1B IIB

<

MN1—= Definitive chemoradiation™3

-

See Stage A (NSCL-7) or Stage IB (NSCL 11

ISee Principles of Radiation Therapy (MSCLC).

Minterventional radiclogy ablation is an opion for selected patients.
"aAfter surgical evaluation, patients likely to receive adjuvant chemotherapy may be treated
with |n-::|u-:.1:|-:m -:hern:rﬂ'lerapy as an a]tematwe

P‘E:r.arr‘ples'. -::fhlgh—rtsl-c fat:tc-rs n'uay |nclu::|e p-::::rty drlf-a‘errhated tumc-rs {lncludlng Iung
meurcendocrine tumors [excluding well-differentiated meurcendocrine tumors]), vascular
imvasion, wedge resection, tumors =4 cm, visceral pleural imeobvement, and unknown
Iymph node stabes (MNx). These factors independently may ot be an indication and may be
consideraed when determining treatment with adjuvant

erapy.
1See Chemotherapy Regimens Usad with Radiation Therapy (MSCL-E).

Hote: All recommendations are category 28 unless otheraise indicated.

Climical Trials: MCCHN beliewves that the best management of any patient with cancer is in a clinical trial. Participation in clinical frials is especially encouraged.
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Assessing concordance

A. WFO-Rx is unavailable at site [we assume this bucket will be empty, or nearly so]
B. The Site Rx is unknown to WFO (not included on Green, Yellow, or Red lists)
[also likely to be almost empty]

C. The Site Rx is among the one or more (Green) therapies in WFO-Rx

D. The Site Rx is among the Yellow therapies in WFO's recommendation

(with four sub-buckets):

a. Site believes Site-Rx is preferred to WFO-Rx

b. Site believes Site-Rx and WFO-Rx are reasonable alternatives
C. Site believes WFO-RXx is preferred to Site-Rx

d. Site believes that WFO-Rx is unacceptable treatment

E. Site-Rx is among the Red therapies in WFO's recommendation (with four sub-buckets)
a. Site believes Site-Rx is preferred to WFO-Rx
b. Site believes Site-Rx and WFO-Rx are reasonable alternatives
Site believes WFO-RXx is preferred to Site-Rx

d. Site believes that WFO-Rx is unacceptable treatment



General Assessment in Colorecatal Ca

e |tem1. Need for localization / enhancement (A and B)
B = 30+14 = 44, 44/340 = 12.9%

* |tem2. Rejection by site of WFO’s recommendation
(Da+Dd+Ea+Ed)/R = (82+0+24+0)/296 = 35.8%

» Item3. Rejection by WFO of the Site reccomendation
E/R = 48/296 = 16.2%

« Item4. Absolute agreement between site and WFO
C/R = 141/296 = 47.6%

 Itemb5. General acceptance of WFO by the Site
(C+Db+Dc+Eb+Ec)/R = 190/296 = 64.2%



Absolute concordance in colorectal cancer

m Concordance rate, %
94.4

FOLFIRI 17/18

Capeitabine plus Oxaliplatin 21/27 77.8

5-FU/Leucovorin 23/31 74.2

FOLFOX 218/383 56.9

Capcitabine 21/68 30.9
FOLFOX + Target Agent* 0/13 0
FOLFIRI + Target Agent* 0/68 0

Cacitabine + Target Agent* 0/1 0

Tegafur/Uracil 0/6 0
No chemotherapy 5/10 50.0

MSKCC vs. GMC



B Fecommended  click 11

Fatient ¢

© Chemotherapy with HER2 therapy until progression

Ch th . o q g
W Ehemotherapy FOLFOX (fluorouracil / leucovorin / oxaliplatin) 26 £ eaiiment o eompare

Dose Modified DCF (docetaxel /

cisplatin / fluorouracil / leucovoring Overview  Additional Publications  Administration  Drug Information S Frint evidence
FOLFOX (fluorouracil / N
leucovorin [ oxaliplatin)
This treatment option is: Recommended
DOF (docetaxel f oxaliplatin 5
fluorouracil)
5-FU{ Leucovarin + Cisplatin 5
{flusrouracil / leucovarin / cisplatin) The statistics shown are extracted from curated literature that best matches the patient's characteristics. These may not be an exact
o } } rmatch for the patient. Users should read the studies and understand the patient population in the study.
Capecitabine + Cisplatin >

CapeOX (capecitabine / oxaliplating >
OQutcome statistics

OCF (dacetaxel / cisplatin /
fluorouracil) Crverall Survival, 12 mo Owverall Survival, 24 mo

+ in + 0 0,
Diocetaxel _ Carboplatin N Y% B Yo B
Fluarouracil

ECF (epirubicin / cisplatin /

_ >
fluarouracil)
51 out of 112 16 out of 112
ECQF (epirubicin / oxaliplatin / 5
fluarouracil) ) )
Crwverall Survival, 37.9 mo Owverall Survival

ECH (epirubicin / cisplatin /

capecitahine) > % B mo B
ECX {epirubicin / oxaliplatin / 5 -

capecitahine)

M omak = 1470



Adverse Reactions Reported Incidence % for Capecitabine

Adverse Reactions | Capecitabine v Sort by:

neutropenia
anemia

palmar-plantar enythrodysesthesia (hand and fool syndrome)

List of adverse reactions

for this drug

0%

== Severe = Moderate

Incidence Pe rEEntagE v
—._
o i

Jomsnsmnmned[nsninnnn|

_..

. Mild

Color

[smmmmn |

— () —

|IIIIIIIIIIIIIIII‘IFIIIIIIIIIIIIII-‘

— i ——

[l ninm|

10% 20% 0% 40% 50% 60% 0% 80% 0%

f

Reported Incidence %

Close




Current Cancer Coverage

Locally advanced Recurrence Metastatic Recommendations
Early Stage| Neoadjuvant | Adjuvant| Local | Distant | 1stLine*| 2nd Line [3rd Line| Med Onc**| Surgery |Radiation

Breast v v v v v v

Lung v v v v v v v v

Colon v N/A v v v v v v

Rectal v v v v v v v v

Gastric v v v v v v v

Cervical v v v v v v v v v
Ovarian*** v v v v v v v v v




Watson for Oncology — 2017

Now

‘Breast
Lung
Colon
‘Rectal
Cancer Coverage |.(Gastric
Cervical
*Ovarian

*Breast

Lung

*Prostate

*Colon

*Rectal

*Gastric

*N.H. Lymphoma

*Bladder
Liver
Esophagus
Pancreas
*Kidney

Legend

Medical Oncology only
Multi disciplinary, Deep Coverage
includes recurrence, advanced lines of therapy as applicable
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IBM Watson for Oncology
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Geriatrics
Geriatric Rehabilitation Geriatric Medicine Geriatric Psychiatry
/ Geriatric Surgery Geriatric Neurology \
Nursing Social Work
Surgical Subspecialties AR SOV o Family Medicine
Anesthesia
Gynecology Emergency Medicine
Internal
Medicine
Rheumatology Nephrology
Cardiology Endocrinology &
Infectious Disease Metabolism

Immunology Pulmonary/Critical Care

Annals Int Med, 2000
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« AIZ 0| . L2717 2 SX|S0] § L2712
« NCCN guideline
 Applicable Structured Knowledge — Continuously evolving
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Geriatrics

% Psychiatry

\

Social Work

Geriatric Medicine

Geriatric RehabK

Geriatric Surgery Geriatric Neurology
Nursing

I i
Surgical Subspecialties General Internal Medicine

Anesthesia
Gynecology

Internal
Medicine

Family Medicine

Emergency Medicine

Rheumatology I Nephrology

Endocrinology &
Metabolism

Infectious Disease

Immunology Pulmonary/Critical Care
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