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and do not necessarily represent

official policy or position or views of
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Introduction
w—

Clinical Trials Design _ )
System DB Build, Storage, Data Cleaning
Landscape
Data Lake /
Data Governance Storage

Data

Management

Documentation &

Content Data Security

Yet we still run clinical studies the\ /
same as 20 years ago!

Data Review & Data X 2
Cleaning Integration /
& Data / Pharmageddon
Artificial Intelligence & Cloud Computing loT & Robotics Process Data Analytics
Machine Learning Automation
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Past, Present & Future

FHIR Fast
Health
Interoperability
Resource

Paper

eDC

MedDRA
eDC
cbisc

EMR/
EHR

Virtual
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Activities

Study Initiation " Study Conduct__ Study Finalize

Protocol D[
eCRF De

Study Setup /
|

Annotation ¢

Database [

Generation Of
Docume
Database |

|

Programming C
Check

She can’t cook, but knows how to
order online

erform QC Procedure
Data Handling Report
Final Inspection

abase Lock (revoke User
access to database)

Transfer Data to SAS
Statistical Analysis

Statistical Report
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Types of Data Sources

1-10

11 - 20

1-5~50% 11-15~7%

6-10~37% 15+~ 6%
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Top Challenges

Data

Completeness ~ 30% Quality ~ 20%

Aggregation ~ 5% Duplicate Data ~ 15%

Data
Inconsistency ~ 15% Cleaning ~ 15%

|4l
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Current Scenario

Common
Protocol
Template

¥
eCRF Build

¥

SAP &
SDTM,
ADaM, TLF

> 3

CSR

VvV VUV

Manual Process

Huge Efforts
Create, Manage, Maintain &
Govern Standards

Involvement of Multiple Teams

Final
Protocol

eCRF Build &
Edit Check

SAP, Shell,
SDTM, ADaM
Dataset &
TLF

Creation of
CSR

Non Alignment of Standards: CDMS, IVRS, TPV Data, CTMS, Systems, Databases

i

Protocol

Study
Build

Submission
Package

Authoring,
Narratives etc.
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Medicalized Smart Phone

IRIS/RETINA/FACIAL VOICE, BREATH,

EXPRESSION LUNG FUNCTION
RECOGNITION SENSOR
MY VIRTUAL
/MY TELEDOCTOR /~ MEDICAL COACH
\ . RUN MY LABS
e

RUN MY o v MY SELFIE
VITAL SIGNS ~ PHYSICAL EXAM

MY DNA-DRUG
~ INTER-X

ULTRASOUND __ MY
MY BODY PART — BLOCKCHAIN
/ MY RECORDS
WHATWILL __ LABS, SCANS
MY COSTS BE? OFFICE
NOTES
My / o
ENVIRONMENTAL F__,_"':Q
EXPOSURE \. pcr DRAWER
SCANNER UBER SHOW ME MICRO
" poCTorR MY DATA  FLUIDIC
: CONNECTION
HOUSE CALL FOR MY LABS

THE MEDICALIZED SMARTPHONE
FOR YOUR HEALTH®

FIGURE E.1: The medicalized smartphone of the future. Check marks indicate functions that are now operational. at least
in part. Adapted from xked, com.
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Future Digital - Chaos Tatoo
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What challenges Industry is facing due to Digital Chaos?

Manage, Store and Process
digital data (images, fingerprints,
retinal scans, digital signatures
and social media data) beyond
the conventional demographic
data

Connected Medical Devices
Telehealth
Consumer Driven Healthcare

Drugs with Ingestible

loT Technology sensors may give
M2M Integration : sophisticated and
¥ DatEREY 1w cumbersome data for review

Sensor Technolo
9y Integrate data in real time

De-duplicate, Digital data
using new techniques
Unstructured Data

at a Different Forms

Different levels of Accuracy
Security & Quality

Activity Information + Science

Coghnizant

Manage and store huge
volumes of data

Speed to scan/ search




Paradigm Shift

iToons

Sunil Agarwal & Ajit Ninan

The syllabus

this year has the
following apps
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The Times of India

Opp edit page

monitoring and Al-l1oT
space.

Lifestyle Mgmt & Monitoring
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https://www.apple.com/newsroom/2019/03/stanford-medicine-announces-results-of-unprecedented-a
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Futuristic Clinical Trials

Adaptive, site-less, and investigator-
less clinical trials provide agility and
access

Don’t you have
wireless treatment?
Why don’t you update?

Patient
|dentificatic

Adaptive,

—

Virtual Trials

Data
Ownership

Block Chain

person's health
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“Futuristic Process”

Protocol Metadata Driven Digital Final ] Digi
By Standards Team Protocol Protocol
.
Machine Learning eCRF Build & Auto Study
eCRF Build e : : '
} Artificial Intelligence Edit Check Bulld
SAP & SAP, Shell, -
. SDTM, ADaM i
SDTM, Cognitive Methods Electroni
Dataset & Submission
ADaM, TLF
I TLF Package
CSR } BOTS, Predictive Final CSR Authoring,
Narratives etc.
Alignment of Standards Transcelerate, CDISC, HL7, LOINC etc. Integration with System; —

Modules plug and play — PRM to eCTD; Digital Tatoos
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FDA Initiatives

DR |
FDA Pre-Cert

~

e.g. lower-risk software,
certain modifications

FDA Pre-Cert Commercial
Level Based on Distribution
SaMD Risk +
& Real-
Pre-Cert World Use
Streamlined

Premarket

IMDRF - SaMD Types
Landscape/Scope

Real World
Data
Collection

e O O Oime Tooate.
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New Digital ecosystem Change of
Mind Set

EMR Easy Storage + Retrieval; Improved Efficiency & Productivity

EHR Coordination and informed decision-making

Personal Health Record Consistency of information

Remote Diagnosis Reduces duplicated tests and referrals + Easy Access

Remote Monitoring Patient-centric integrated care + Reduce emergency and re-admissions

Telecare Improves productivity and reduces burden of healthcare resources

mHealth Applications Greater patient engagement & saves time + Proactive & targeted care

Big Data/Analytics Accurate diagnosis, better treatment + Improves diagnostics and accuracy of treatment
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The difficulty lies, not in new ideas, but in escaping
from the old ones, which ramify, for those thoughts
brought up as most of us have been, into every corner
of our minds.

John Maynard Keynes
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