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Clinical Smart Data Lake

Clinical Data Integration — Cross Trial Advanced Analytics
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Cambridge Semantics — Life Sciences Overview

Cambridge Semantics develops the Anzo Smart Data Platform© and the ‘big
data’ Anzo Smart Data Lake© technologies. The Anzo suite provides an end-
to-end graph-based knowledge management platform with sophisticated
data integration, data management, and real-time, advanced analytics.

Cambridge Semantics delivers Smart Data solutions for the Life Sciences
including R&D intelligence, Scientific Affairs, Medical Affairs, Clinical
Operations & Data Management, PharmDev and much, much more...

« Award-winning Anzo suite is our 3" generation implementation of Semantic Web technologies
* Anzois built on World Wide Web Consortium (W3C) open data standards and 14+ years of R&D
* Founded in 2007 by senior members of IBM’s Advanced Internet Technology Group

e Advanced analytics from the MPP graph DB team of Netezza & Paraccel (Amazon Redshift)
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What is SMART Data?

LINKED DATA

e Structured (Relational DB,
Excel, ...)

e Unstructured (PDF, Word,
email, ...)

e Semi-structured (XML,
HTML, ...)

* Industry standard graph
data structure (RDF* -
Resource Description
Framework)

RELATE ‘LIKE’ DATA
* Associate related

LINKED concepts in a flexible &
DATA extensible graph DB
(diverse * Understand the datain a
sources) human-readable ontology

* Immediately
operationalize the data in
a machine-readable
- - * Industry standard data

modeling (OWL* —
Ontology Web Language)

ADVANCED ANALYTICS
- Immediately query ALL the data in the graph DB
- Simple self-service analytics with familiar Excel-like functions * Semantics Web standards -

- Industry standard query structures (SPARQL*)

World Wide Web Consortium (W3C)
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Future-proofing Smart Data - Semantic Web Standards

Semantic web technology built with World Wide Web Consortium (W3C) standards
v’ Scale & diversity of data on the web

v’ Ever-changing environments

Semantic web enables Smart Data by providing:

v RDF (Resource Description Framework) - A flexible and logical graph-based data model that can
consider data from any source

=> reduced development time and cost

v OWL (Ontology Web Language) - An human understandable conceptual model of entities and
relationships designed for business analysts and knowledge workers

=> improved application quality, iterative / investigative approach

v SPARQL — A complete, high-performance query language standard for accessing RDF data where IT-
intensive skills are not needed to access the underlying data structures

=> reduced development time and cost
W3C Open Standards — A foundation for industry-specific standards
v’ Benefit from industry standards e.g. CDISC, MedDRA, SNOMED, OpenPhacts ...
=> improved data quality & interoperability
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Smart Data — Linked & Harmonized Data Sources

Industry Intelligence Database Web news Intelligence Review Notes

Company Website Mkt Cap On Tuesday, Dreg. Re\iewl-\s:;:ptm
: : Drugs123 Inc. '
Bio Corp biocorp.com S2.2B 8 Reviewed on: 3/7/2012
announced phase 1 . - :
Notes: Initial safety signals
Drugs123 drugs123.com $930M development of are promising. Rec.
. follow—-up.
their newest sleep
aid therapeutic, :
[ Submit ][ Reset ]
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when 3/7/2012
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stage

indication
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Smart Data — Graph-aware Advanced Analytics
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Enterprise Smart Data - Anzo Smart Data Platform©

n IMS Anagile, end-to-end, platform for

tackling diverse data challenges =
) . ’ , ; ' :
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Link and harmonize data for search,
>
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|ISQL
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Smart ‘Big Data’ - Anzo Smart Data Lake©
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Drug / Biologic / Device R & D Takes 8 to 12 Years!

Post-Marketing

Drug Discovery Preclinical Clinical Trials FDA Review JScale-Up to Mfg. Surveillance

~ 5,000 - 10,000
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ONE FDA-
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DRUG

>
[+ <
L
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Q
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o
o.

PHASE 1 PHASE 2 PHASE 3

NUMBER OF VOLUNTEERS

20-100 100-500 1,000-5,000

3-6 YEARS 6—7 YEARS INDEFINITE

D IND SUBMITTED
P NDA/BLA SUBMITTED

Source: Drug Discovery and Development: Understanding the R&D Process, www.innovation.org
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Drug / Biologic / Device R & D Takes 8 to 12 Years!

Post-Marketing

Drug Discovery Preclinical Clinical Trials FDA Review JScale-Up to Mfg. Surveillance
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Clinical Smart Data Lake

Post-Marketing

Drug Discovery Preclinical Clinical Trials FDA Review JScale-Up to Mfg. Surveillance
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Source: Drug Discovery and Development: Understanding the R&D Process, www.innovation.org
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Clinical Smart Data Lake

Clinical Data Integration — Cross Trial Advanced Analytics

ANZO @ Search €5 Dashboard v J Lenses v °Fle(s v (QDRetresh v {J Designer 0 Help v i
ON THE WEB CT Metadata X = Meta Detals X PIT X Q3 x Subject Explorer X = Subject Explorer2 X
b Linked Data Sets o v Newlesions  Compound 1 OFd @y x ¥ Newlesions  Compound 2 R JEGA
b DataTypes
v Study Identifier ([ x
o PLEURA | X-9 PLEURA
+] st Y: LYMPH NODE
Value: 23
OTHER

LYMPH NODE

Jchoces c
2 LYMPH NODE

ation

v Visit Number ) (4 x s LUNC
2 ; LUNC
Min: 1
Max: 70
LIVER
LIVER
w Lesion Location
28 x BONE BONE
o
% / <, -
s vise
¥ LUNG
) LYMPH NODE
@) LIVER ( ; Bl B
CENTRAL NERVOUS SYS? - ana. aa. aa. - 0 g 5 7S 0 125
¥ BONE
¥ PLEURA : =
X v Lesions Table S 5 ()]
EFFUSIO
Location a  Lesion Type Evakator Viskt Number Visk Unique Subject |
BONE NEW NVESTIGATOR 04 WEEX 4
v Subjects with New Lesi...
3 F| @ x BONE NEW 05 WEEK 6
a B A A s BONE NEW o7 WEEK 7
CLUNCNEWS WEE 17.2¢
Pres “ 0 BONE NEW 08 WEEX 8
H 4« » N
Ready

©2016 Cambridge Semantics Inc. All rights reserved.



Clinical Smart Data Lake

Clinical Data Integration — Cross Trial Advanced Analytics
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Clinical Smart Data Lake

Biomarker-driven Clinical Trial Analytics
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Clinical Smart Data Lake

Real World Data (RWD)-driven Clinical Trial Analytics
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Clinical Smart Data Lake

Real World Data (RWD)-driven Clinical Trial Analytics
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Clinical Smart Data Lake

Trial - Biomarker - EMR Data Integration
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Clinical Smart Data Lake

Cross Data Source Discovery & Analytics
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Clinical Smart Data Lake

Post-Marketing

Drug Discovery Preclinical Clinical Trials FDA Review JScale-Up to Mfg. Surveillance
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Source: Drug Discovery and Development: Understanding the R&D Process, www.innovation.org
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A 45-year-old male patient, treated with tylenol + codine, experienced hypersensitivity to tylenol manifested by edema of uvula and dysphagia .
Patient’s medical history included atopic allergic rhinoconjunctivitis to dust. Family history of atopic conjunctivitis in mother.
The patient is treated with tylenol for stiffness.

The patient was previously started on therapy with oral tylenol + codine. A fewhours after the first intake of tylenol + codine, the patient experienced edema of uvula and dysphagia requiring
medical intervention (nos) at emergency department. Corrective treatment was not specified.

The eventresolved on an unspecified date.




Anzo Smart Data Lake© - Unstructured

Machine Language Translation & Annotation
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Xinhua Beijing March 29, the morning of March 29, Maizhokunggar County, Lhasa, the subsidiary of China National Gold Group Corporation

Huatailong Mining Development Co., Ltd. Jiama Mine is a large area of landslides, according to preliminary| [Annie: Organization] China National Gold Group '

Central Committee and the State Council attach great importance to the CPC Central Committee General § Corporation
! Chairman Xi Jinping, member of the Standing Committee of the Political Bureau of the CPC Central Committee, State Council Premier Li

Kegiang visit abroad, made important instructions, called for efforts to start the rescue, do its utmost to rescue trapped, to prevent secondary
| disasters, and pay close attention to the verification of trapped number identify landslide reason, to carry out all remedial work. Lin Yunshan,
Zhang Gaoli, Lin Qibao, Guo Shengkun, Wang Yong and other central leaders also given instructions.
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Forrester Wave, 2016

Forrester Wave™: Big Data Text Analytics Platforms, Q2 '16
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Smart Data Lake — reducing the time-to-insights
Anzo Smart Data Lake© Enterprise Solutions

Drug Discovery Preclinical Clinical Trials

Competitive PV / Safety
Intelligence

Lab Eqt Mfg

0,

ELN ELN ELN

NI

EDC Lab
LIMS

CDMS - CDR

>
[+ <
L
>
O
O
4]
Q
L
o
o.

Lab Lab Lab

SAS/R
Eqt Eqt Eqt
eTMF

Eqt eq Eqt eSub

’ NDA / BLA SUBMITTED

D IND SUBMITTED

Source: Drug Discovery and Development: Understanding the R&D Process, www.innovation.org

FDA Review JScale-Up to Mfg.

Post-Marketing
Surveillance

Pharm
Mfg

Healthcare - EMR

©2016 Cambridge Semantics Inc. All rights reserve

d.



Smart Data Lake — reducing the time-to-insights
Anzo Smart Data Lake© Enterprise Solutions

Post-Marketing

Drug Discovery Preclinical Clinical Trials FDA Review JScale-Up to Mfg. Surveillance

PV / Safety Pharm
Mfg
Lab Eqt Mfg

Research
SDL

EDC Lab

CDMS - CDR

™
>
o
Q
2
=
Ll
-2
o

SAS/R

Eqt Eqt  Eqt
eTMF
S Healthcare - EMR

Eqt eq Eqt eSub

’ NDA / BLA SUBMITTED

D IND SUBMITTED

Source: Drug Discovery and Development: Understanding the R&D Process, www.innovation.org

©2016 Cambridge Semantics Inc. All rights reserved.



Smart Data Lake — reducing the time-to-insights
Anzo Smart Data Lake© Enterprise Solutions

Post-Marketing

Drug Discovery Preclinical Clinical Trials FDA Review JScale-Up to Mfg. Surveillance

Research
SDL

™
>
o
Q
2
=
Ll
-2
o

Pharma
Dev

SDL Medical

Clinical SDL
SDL

A
Source: Drug Discovery and Development: Understanding the R&D Process, www.inn

©2016 Cambridge Semantics Inc. All rights reserved.



Smart Data Lake — reducing the time-to-insights
Anzo Smart Data Lake© Enterprise Solutions

Post-Marketing

Drug Discovery Preclinical Clinical Trials FDA Review JScale-Up to Mfg. Surveillance

Research
SDL

SMERMVEICRELCS

™
>
o
Q
2
=
Ll
-2
o

Pharma
Dev

SDL Medical

Clinical SDL
SDL

Source: Drug Discovery and Development: Understanding the R&D Process, www.inn

©2016 Cambridge Semantics Inc. All rights reserve



Smart Data Lake — reducing the time-to-insights
Anzo Smart Data Lake© Enterprise Solutions

Post-Marketing

Drug Discovery Preclinical Clinical Trials FDA Review JScale-Up to Mfg. Surveillance

P &< ?

SMART DATA LAKE TIME

>
[+ <
L
>
O
O
4]
Q
L
o
o.

Source: Drug Discovery and Development: Understanding the R&D Process, www.innovation.org

©2016 Cambridge Semantics Inc. All rights reserve



Any Questions?

©2016 Cambridge Semantics Inc. All rights reserved.



