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Agenda

Need for new ways to handle data and what is Big data?
Patient focused modern clinical trials

Making sense of data — Structured and Unstructured
data

Data visualizations
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What is BIG DATA?

Big Data is defined as the following three V'’s:
0 Volume - various forms of data storages.

a Velocity — handling of data streams with in situ methods

Q Variety — various forms of data
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Why do we need BIG DATA?

- The utilization of big data has revolutionized industries such as
telecommunications, advertisement, healthcare, and finance. Similarly, the
pharmaceutical industry is also evolving with the increasing utilization of big data.

- The emergence of big data in the pharmaceutical industry is helping in
streamlining multiple complicated business procedures and improving efficiency
across the board.

- Big data can enable businesses to gain insights from historical and real-time data
sources such as social media, loT sensors, log files, and patient data.

- Big data analytics can help in finding hidden patterns in such data that can be
used to generate informative analytics.

- Leveraging big data, pharmaceutical companies can take a data-driven approach
to several business procedures. Therefore, business leaders must stay informed
about big data and its applications to benefit from the technology.
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Utilizing big data in the pharmaceutical industry

Research and development
Clinical trials

Drug discovery

Drug reactions

Precision medicine

Sales and marketing
Collaboration
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Clinical Trials and Big Data

- Patient focused modern clinical trials - Usage of Health and Medical Devices.
- Per National Center for Biotechnology information, there are over 318,000 health.
applications on various platforms and wearable devices.

- More devices to come with the arrival of 5G.
— Devices linked to health applications are bringing innovation in
1. Digital Diagnostics and
2. Human-centered clinical trial designs.
INNOVATION
o Johnson & Johnson Launches
oo Heartline™, the First-of-its-Kind, Virtual
e Study Designed to Explore if a New
- iPhone App and Apple Watch Can Help
O trtese Reduce the Risk of Stroke
cunconm Johnson & Johnson, in collaboration with Apple, is offering eligible U.S. adults 65 years and
About J&J older the opportunity to join the clinical study by downloading the Heartline™ Study app on
Products iPhone
Procuemen ' Study aims to assess whether the Heartline™ Study app on iPhone, and the ECG app and
Careers irregular rhythm notification feature on Apple Watch, can reduce the likelihood of stroke
Media Center and improve health outcomes with earlier detection of atrial fibrillation
et New Brunswick, NJ, February 25, 2020 — Johnson & Johnson (NYSE: JNJ) today announced that the
Our Sociel Impact Janssen Pharmaceutical Companies of Johnson & Johnson, in collaboration with Apple, opened enrollment for
the Heartine™ Study. The study is designed to explore ifthe Heartine™ Study app on iPhone and heart health
features on Apple Watch can improve health outcor including reducing the risk of stroke,
detection of atrial fibrilation (AFib). AFib, a common form of iregular heart rhythm, is a leading stroke
ow in the U.S. To enroll in the Heartline™ Study, individuals must be age 65 or older, a U.S. resident, have Original
Fﬂjemmk (traditional) Medicare, own an iPhone 6s or a later model, and agree to provide access to their Medicare
L . on
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Two main advantages of digital devices and new
methods

Patient Retention- Use of wearables allows patients work effortless
and accurate collection of data. Technology will capture data instead of
patient reporting the data by sticking to a schedule.

Drug Candidate Selection- Complex algorithms to screen large data
pools containing biological, chemical and clinical information can help
whittle down the probable candidate for testing.
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Continued -

- This goes two ways. Patients can also look up for the most suited
studies.

Example —A smartphone application is created by University at Buffalo
(Jacobs School of Medicine and Biomedical Sciences at UB) that
would allow patients to explore various clinical trials to see if they feel
like they would be a good match for the trial. Once the subjects have
found the suitable study, they are then able to enroll in it and be a part
in the research just by pressing the button as shown below.

WNY CLINICAL
TRIALS

SEARCH FOR A LOCAL TRIAL
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Continued

Orphan drugs, rare diseases and drug repurposing-
-During the course of a clinical trial, a drug candidate may not
display the statistical significance to be effective, but it could
be highly effective in particular subpopulations displaying a

set of demographic, genetic or other commonalities.

-Big Data analytics can help identify specific subpopulations
for which a “failed” drug can still be success.
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Data types and Big Data Framework

Data is heterogeneous, where data is collected in

1. Structured - Predefined standard based data and it ready for analyses.
Common examples of structured data are Excel files or SAS Datasets.

2. Unstructured Databases - Unstructured data is information that either does not
have a predefined data model or is not organized in a pre-defined manner.
Unstructured information is typically text-heavy and does not follow an easily
identifiable pattern.
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BIG DATA Framework

Electronic health records Medical image data O Inputs
(e.g. medical notes, diagnosis (e.g. cloud-based imaging O Big data
coding, etc.) starage) angalytics
0O Outputs
e-Health applications Omics data
(e.g. smart-phone-based (e.g. genomics, proteomics,
and web-based) metabolics, etc.)
Administrative databases Clinical trial data
{e.g. SNIIRAM, GPRD, (e.g. pivotal randomized
SWIB . etc) controlled trials)
" 3
Cohort study data Raw data Social media
{e.g. CESAME, IBSEN, Structured data (e.g. Twitter,
PIANO, etc.) _J Unstructured data L Facebook, etc.)
Big data platforms

(e.g. Hadoop, MapReduce, Big Table, etc.}
Data transformation
Data integration
Data analysis
|
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BIG DATA AND Data Visualizations

- With the amount of data available it is very easy to misinterpret the data. In order
to make accurate decision, it has become very important for the pharmaceutical
companies to understand these vast data repositories.
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Sample variance of X
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9 in all 4 XY plots

11 in all four XY plots
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Mean of Y 7.50 in all 4 XY plots
9 ;(2) Ll 4 Sample variance of Y 4122 or 4127 in all 4 XY plots
. * L
o 8 Correlation (r ) 0.816 in all 4 XY plots
6
4l 2 Linear regression y = 3.00 + (0.500 x) in all 4 XY plots
2 .
Data sets for the 4 XY plots
10 15 5 10 15 P
| I I v
R X Y X y b 4 y
100 804 100 9.14 100 746 8.0 658
12 M 8.0 6.95 80 8.14 80 677 8.0 576
10 ? 130 758 130 874 130 1274 8.0 576
. 9.0 8.8l 920 8.77 920 7.11 8.0 884
8 1.0 833 110 926 11.0 8§81 80 8§47
6 L4 140 996 140 810 140 884 8.0 7.04
a 8 60 724 60 613 60 608 8.0 525
2 40 426 40 310 40 539 190 1250
1201084 120 726 120 815 8.0 556
10 15 5 10 15 70 482 70 726 7.0 642 80 791
50 568 50 474 50 573 80 689



Advantages of Data Visualizations

1. Better monitoring and investigating data,

2. ldentifying data issues, areas that require special attention,
outliers,

3. Increasing quality of clinical trial reporting,

4. Investigating potential covariates and performing ad-hoc
analyses, and

5. Sharing and presenting results in greater detail.
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A Real Life Application of Big Data
Visualization

MRSA - PCU Geospatial Analysis MRSA
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