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Deep 6 Al at
a glance

BEAT IBM, HP AUTONOMY IN USG CONTEST,

LEADING TO $2M IN CONTRACTS

DisruptorDaily

TOP 100 MOST DISRUPTIVE
COMPANIES IN THE WORLD

SXSWiK

WIN AT SXSW 2017 ACCELERATOR:
ENTERPRISE + SMART DATA

Cgs)

a599tISAGAMEHANGERE

Deep6 Al uses cutting edge data and engineering
techniques to finanore, better-matching patients
for clinical trialin minutes, not months.
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Deep 6 Al at
a glanc

BEAT IBM, HP AUTONOMY IN USG CONTEST,

LEADING TO $2M IN CONTRACTS

DisruptorDaily

TOP 100 MOST DISRUPTIVE
COMPANIES IN THE WORLD

SXSWiK

WIN AT SXSW 2017 ACCELERATOR:
ENTERPRISE + SMART DATA

Cos)

CEDARS-SINAI

a599tISAGAMEHANGERE

A Why focus on clinical trials

A How natural language processing can help

A Examples at scale
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Development of a new treatment

Patent Granted Patent Expire!
Day 0 ~ Year 15 Year 20
@ o

Development ‘

‘ Clinical Trials

FDA |
Approval

E Launch




A Your treatments are > 15 years old

A Cutting edge treatments only available in clinical trie

A Faster cycles make lifesaving treatments available
sooner



Too few people Trial

participate In recruitment

clinical trials IS hard
2015

5£ol\g| “ of trialssuffer delays

2.2M
Trial participant

average months of
delayper trial
of trial sitedail
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SOURCES8linicaltrials.gov, CISCRP SOURCE enterWatch




average months of
delayper trial



The consequences
are enormous

Human lives lost
B @ on 1 blockbuster drug

1-year Revenue lost
delay %% 2 : 9 on 1 blockbuster drug

/J 5X Drug price increase
_ ‘ <> Wage increase, 2017

SOURCEUutting Edge Information, FiercePharma, Life Extension Magazine D p— P 6



5,446
cutting-edge 1,870 ( 94
treatments SR 128\ RASH#Raugs COPD drugs

/1
are behind
Qa

the gates of
SOURCE 9&4GAYFGSR oFaSR 2y tKINVILNE2SOGAT at KINYF ws5 ! yyddt wS@oASs Hnw.lohnSnowLABS D==P6

138

Rheumatoid
arthritis drugs

clinical trials 162

154 105

Type 2 diabetes
drugs

Psoriasis drugs




Why Is
recruitment
hard (data)

A Indexing patient
data

A Generating search
criteria

A Find a match
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Why is azal AYT2ZNXYIFUAZY AZ
recruitment -
hard (data)

A Indexing patient Structured, relational data | c..evwe ageso
data (easy to reason about)

Temp:97.5 BP:119/69

Mr. Jasper is 89 yearold malereturning for his monthly

Free text data e prosiaies 1 S04 | 72NN &¥2 1SN
A N O n'Stan d ard He is receiving concurreneoadjuvant thgrgp)and

A grammar aGlessan . Toh Po 0.6 adenocarcndimactaton

A fOI’mat therapystarted in March 2016. Since then, he has been

generally stable despite sonrgcontinenceandfrequent

A VocabUIary urination...

f'JJohnSnowLABS D==P6



Why Is
recruitment
hard (data)

A Indexing patient
data

aLalL/ a{SYiuSyoOSé

"(admission): 50.4 kgn Height: 61 Incin ICP: 7 (2114) mmHQ§\n Total Int\n 3,279 ml\n 911 mA\n POX\n
Tube feeding\n 243 mA\n 237 mA\n IV Fluid\n 2,827 ml\n 624 mA\n Blood productdAn Total outt\n

2,333 mh\n 370 mA\n Urinel\\n 2,330 ml\n 370 mh\n NGY\n Stoolt\n Drainst\n 3 ml\n Balance\n 946
mUL\n 541 mA\n Respiratory supportn O2 Delivery Device: Nona SPO2: 97%n ABG: ///26A\n Physical
Examinatiol\n General Appearance: No acute distress, Non communicative duelanguage barriékn
HEENT: PERRL, EOMCardiovascular: (Rhythm: RegWeam)Respiratory / Chest: (Expansion: Symmetric),
(Breath Sounds: CW bilateral : ), (Sternum: Stablé i Abdominal: Soft, Nodistended, Nortender, Bowel
sounds presentn Left Extremities: (Edema: Absent), (Temperature: Warm), (Plls®orsalis pedis: Present),
(Pulse- Posterior tibial: Present)n Right Extremities: (Edema: Absent), (Temperature: Warm), (Rufse
Dorsalis pedis: Present), (Puldeosterior tibial: Preserityn Skin: (Incision: Clean / Dry / Inta¢t) Neurologic:
(Awake / Alert / Oriented: x 2), Follows simple commanasMoves all extremities, Limited due to language
barrieA\n Labs / Radiologyn 275 KiuL\n 9.8 g/di\n 134 mg/d\\n 0.4 mg/dhi\n 26 mEqL\\n 3.5mEqL\\n

15 mg/dA\n 102mEqL\\n 137mEqL\\n 30.3 %\n 8.8 KuL\\n [image002.jpdh\n [**2140-7-23**] 03:30

PM\n [**2140-7-24**] 02:51 AM\n [**2140-7-24**] 03:03 AM\n [**2140-7-24**] 08:13 AM\n [**2140-7-
24**] 10:07 AM\n [**2140-7-25**] 02:45 AM\n [**2140-7-26**] 01:15 AM\n [**2140-7-27**] 03:09 AM\n
[**2140-7-27**] 10:58 AM\n [**2140-7-28**] 02:58 AM\n WBG\n 9.A\n 10.3\n 11.2\n 7.A\n 7.1\n
8.8\nHct\\n 31.8\n 32.6\n 34.3\n 33.3\n 31.4\n 30.3\n PIA\\n [**Telephone/Fax (3) 8785*X\n
Creatininé\n 0.8\n 0.3\n 0.5\n 0.5\n 0.8\n 0.8\n 0.A\n TCO®n 26\n 28\n 29\n Glucos&\n 168\n
253\n 147A\n 180\n 92\n 160\n 194\n 134\n Other labs: PT / PTT / INR:11.6/25.8/1.0, CKMBK
Troponin\n T:54//<0.01, ALT / AST:25/38k-Phos/ T bili:87/\\n DifferentialiNeuts:93.0 %, Lymph:5.3 %,
Mono:1.0 %, Eos:0.5 %, LadticAcid:1.5 mmol/L, Ca:7.9 mg/dL, Mg:1.8 mg/dL, PO4:2.5 igidissessment
and Plai\n AIRWAY, INABILITY TO PROTECT (RISK FOR ASPIRATION, ALTERED\ GEGEARMWLRE,
COUGH), CVA (STROKE, CEREBRAL INFARCTION), HEMORRMRERTENSION, BENIGN, [**Last Name
12**] PROBLEMENTER DESCRIPTION IN COMMENYsSessment and Plan: $9F w/ left cerebellar
thrombotic stroke\\n hemorrhagetranstentorialherniation s/p EVD placement, surghdal decompression on
[**7 -22**], now w/ improved neuro exam$n Neurologic: ICP monitor, Pain controlled, sfpnifor

cerebellak\n CVA, moves all 4, EVD clamped. ;
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Why Is
recruitment
hard (data)

A Generating search
criteria

Inclusioncriteria;

Histologically or cytologically confirmed adenocarcinoma of the
prostate at initial biopsy, without neuroendocrine differentiation, signet

cell, or small cell features.

Prostate cancer initially treated by radical prostatectomy or
radiotherapy (including brachytherapy) or both, with curative intent.

{ ONBSYyAYy3 t{! x H®n
4 LINAYIFNEB GNBFGYSy

YyIKY[ F2NJ LI GA

y
FT2NJ LINRPaAGE GS |

ASyi
oty

than or equal to the nadir + 2 ng/mL for patients who had radiotherapy

as primary treatment for prostate cancer.

Exclusiorcriteria:

Prior or present evidence of distant metastatic disease as assessed by

radiographic imaging.

Li‘JJohnSnowLABS D==P6

Increasingly complex enrollment criteria
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Why Is
recruitment
hard (data)

A Find a match

2 KO0 A& GKS LI OGASyi

At GASYy(l aKz2¢a aAridy T O
Aa¢SalSR LI2arxidAgs T2 I NO
AG¢NBFOGAY3T OF yOSNI g A OKS
Aa/ ' yOSNI dzyNBalLl2yairg OK I
Aa/ ' yOSNI NBALIRZYRAY 3 VS o

Aa/ ' yYOSNI AY NBYA&AA?Z2
Aal Aai2NE 2F O yOSNE
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Whyis = TTKTUTAaTORS TLITTATY,

(
recruitment I
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Human and
clinical
language Is

A

Do T Po  To I

Nuanced

Fuzzy
Contextual
Medium specific
Domain specific

Contains typos &
mistakes

Inclusioncriteria;

Language Understanding (clinical)

Histologically or cytologically confirmed adenocarcinoma of the
prostate at initial biopsy, without neuroendocrine differentiation, signet

cell, or small cell features.

Prostate cancer initially treated by radical prostatectomy or
radiotherapy (including brachytherapy) or both, with curative intent.

{ ONBSYyAYy3 t{! x H®n
4 LINAYIFNEB GNBFGYSy
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than or equal to the nadir + 2 ng/mL for patients who had radiotherapy

as primary treatment for prostate cancer.

Exclusiorcriteria:

Prior or present evidence of distant metastatic disease as assessed by

radiographic imaging.
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Human and
clinical
language Is

Nuanced

Fuzzy
Contextual
Medium specific

Domain specific

Do To Io T» o Io

Contains typos &

mistakes

LY ONRRdzOA Y 3 WK WMLP{ \

2 $Qf ¢ VySSRY

A Core Annotators

Sentence detection, part of speech
GF 33Ay3s aLISttf OKSO]AY?:

A Vocabulary Understanding

Ontologies, relationships, word
SY0OSRRAY3IA X
A ML & DL Models

Named entity recognition, entity

resolution, negation analysis .
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State of the art

A Quality
A Speed
A Scalability

Apache 2.0 Licensed

Scala and Python APIs
Apache Spark &ensorflow
Active development & support
Healthcare specific edition

nlp.johnsnowlabs.com

github.conijohnsnowlabgspark-nlp

TensorFlow

scikit-learn

Other Open Source Tools
keras

PyTorch

Other Cloud Based Services
Azure ML Studio

Google Cloud ML Engine

Amazon SageMaker
H20

spaCy/Prodigy

OpenAl Gym

BigDL and Analytics Zoo
AllenNLP

OAlI Adopti on
Most widely used ML frameworks and tools .

survey of

1,

I N

300

LY ONRRdzOA Y 3 WK WMLP{ \

% of all respondents

t he

prac

Enterpriseo, F
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Spark NLP Feature Overview
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