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Introduction
Visualization is not only for Descriptive Analytics
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Visualization Across Life Cycle of Pharmaceutical Product

O 6 O 6 @ ©

N \_/ \—/
Strategy Preclinical Clinical  Regulatory . Market Access  Post-marketing
Manufacturing ) )
Development R&D R&D Approval and Commercial  surveillance
Better visibility of production
Improve speed in literature processes to maintain quality
7 J review

Save time in clinical trials
=

Improve efficiency in
= "\ Evaluate clinical outcome analyzing adverse events
~/ objectively via digital biomarker report

5

= Support efficient use and
=/ review of clinical data in SDTM

Qg

Copyright © SAS Institute Inc. All rights reserved.



SAS Viya — The hero behinds the scenes

SAS Viya is one single platform for all your analytical needs, allowing
seamless transition in your analytical lifecycle

* Faster at processing
the same workload
e Agile and scalable

Data Management

Decision Management

Deployment
Visualization

Forecasting, Statistics,

Optimization
Machine Learning,
Deep Learning

SAS Viya

Computer Vision

Natural Language
Processing
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SAS 9 and SAS Viya

Main Differences

» SAS Viya products are located centrally and accessed in one user
interface (Ul) whereas SAS 9 has multiple Uls to access multiple
products

» SAS Viya is accessed securely through the web, making it accessible on
any device you are using

* The underlying architecture - analytics engine and microservices
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SAS 9 and SAS Viya - User Interface (SAS 9)
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SAS 9 and SAS Viya - User Interface (SAS Viya)

Application Menu ©a Sruelie

SAS® Studio X + - e ey o)
= C' (¢ @& viyadglobalhlssashg-d.openstack.sa:
#* «

V ANALYTICS LIFE CYCLE
Discover Information Assets
Manage Data
Prepare Data
Explore and Visualize
Build Models
Manage Models
Build Decisions

Share and Collaborate

Develop Code and Flows

V CLINICAL

Simulate Enrollment

V STREAMING ANALYTICS
Design Streaming Projects
Manage Streaming Analytics

Visualize Event Streams

vV ADMINISTRATION
Build Custom Graphs
Manage Themes

Explore Lineage

Manage Environment
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SAS 9 and SAS Viya - User Interface (SAS Viya)

SAS Visual Analytics SAS Visual Data Mining and Machine Learning
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Improve the Speed in Literature Review
Use visual text analytics to mine COVID-19 research

More than 50,000 full-text scientific research articles include studies
on treatment effectiveness, vaccine development, mitigation efforts,
genetic analysis, economic impact and more. It is impractical to
analyze it all manually

Effectively mining unstructured text from scientific literature can
effectively categorize and determine relevancy of research findings

Explore relevant research on coronavirus topics such as incubation
period, genetic variations, risk assessment and more.

Visualize extracted keywords and summarized quantitative data,
quickly identify co-citations and the authority of papers using network
analysis visualization, and search for key terms in free text

Powered by SAS Visual Text Analytics & SAS Visual Data Mining and Machine Learning in SAS® Viya

Fore more details: Text Analytics and Al in Government ot © A6 hsHuse e Al rights reserved,



https://www.sas.com/en_us/webinars/text-analytics-and-ai-in-government.html

Visualize extracted keywords and summarized
quantitative data

- COVID-19 Search and Text Analytics (COSTA)
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Explore relevant research on different topics
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Identify co-citations and the authority of papers using
network analysis visualization
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Visualization Across Life Cycle of Pharmaceutical Product
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Save Time in Clinical Trials
Leverage Synthetic Control Arm

In some circumstances, conducting traditional RCTs study design is
unethical, impractical, or infeasible. (E.g., rare diseases)

Provide researchers an interactive cohort building tool to identify
external patient cohorts for comparison.

Quickly identify appropriate synthetic control arms for the Tx arm in a
single-arm trial.

Reduce operation time or eliminate the need to enroll patients for
control arms

Powered by SAS Health Cohort Builder & SAS Visual Analytics in SAS® Viya
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Identify patient cohorts with easy drag-and-drop

SAS® Health Cohort Builder

Cohort count:

NOTC
NOT Neo
NOT Dry eye s

NOT HIV
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Generate propensity score matched patient cohort with
standardized analysis template

SAS® Studio - Develop SAS Code

Table 1 Number of patients pre- and post-matching

Pre-matching Post-matching

Group
19 6

Table 2 Standardized differences of baseline characteristics before and after propensity score matching

Pre-matching Post-matching

Standardized Difference Standardized Difference

Covariates
S 001224 N
= Ny

Summary of treatment and control groups matching information

Parameter Parameter value

e Met:




Visualize demographics & clinical characteristics in patient cohorts

SAS® Visual Analytics - Explore and Visualize a 18 W

RWEUC2_Synthetic Control Arm

Charlson Comorbidity Index score (Tx arm)

index_dt_year
° M2

CHAR_RISK_SCORE =
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Support efficient use and review of clinical data in SDTM
Clinical Data Dynamic Report

Clinical data reviewers work with programmers to produce reports for
monitoring data quality issues, reviewing safety signal, and identifying
trends. However, the back-and-forth communication is often a
resources intensive process

Create an interactive, user-friendly dashboard for clinical data
reviewing and monitoring task on an ongoing basis

Reduce operational costs and save patient lives in time

Powered by SAS Visual Analytics in SAS® Viya
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Visualize SDTM - Summary of Demographic Characteristics

SAS® Visual Analytics - Explore and Visualize Q 322 @
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Visualize SDTM - Adverse Events

Summary of Demogrpahic Characteristics

Subject Death Flag Serious Event
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SAS® Visual Analytics - Explore and Visualize
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Visualize SDTM - Adverse Events

SAS® Visual Analytics - Explore and Visualize

CDISC_SDTM_Maxime_PD 9/1/2022 9:16:02 AM
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Visualize SDTM — Concomitant Medication

SAS® Visual Analytics - Explore and Visualize
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Visualize SDTM — Concomitant Medication

SAS® Visual Analytics - Explore and Visualize

CDISC_SDTM_Maxime_PD 9/1/2022 9:16:02 AM

Summary of Demogrpahic Characteristics Adverse Event Body Sy Adverse Event Analysis on Preferred Term C tan i LabAnalysis Lab Shift Analysis Hy's Law DILI Analysis

., VOUS SYSTEM (5.42%)
Pt receiving_at least one NERVOUS SYSTEM (5.42%)

Concomitant meds

Number of subjects in Medication Class

distinct em subjects

Medication Class

Description of Planned Arm

Medication Name Listing

Umql.je.Subject Sex Race v Rout.e of ) Dose Units Dosing Frequency
Identifier Administration per Interval

1170 80 WHITE  ORAL
18-1079 WHITE ORAL

T T
i 6

Xanomeline Low Dos

Copyright © SAS Institute Inc. All rights reserved.




Visualize SDTM - Lab Analysis

al Analytics - Explore and Visualize
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Visualize SDTM - Hy’s Law Analysis

SAS® Visual Analytics - Explore and Visualize
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Visualize SDTM - Patient Profile

SAS® Visual Analytics - Explore and Visualize
CDISC_SDTM_Maxime_PD 9/1/2022 9:16:02 AM
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Evaluate clinical outcome objectively via digital biomarker
Analyze Patient Motion with Al/Machine Learning

Loss of balance can increase the risk of falling and impact the patient.
Berg Balance Scale (BBS) is a paper-based clinical assessment tool to
determine a patient's ability to balance. However, it takes clinicians up
to 20 minutes to complete the evaluation

Use cameras and sensors to capture movement data and build
machine learning model to determine risk score for falling and assist
early determination of progression of injury

Clinicians can analyze patients’ balance ability quickly, accurately and
objectively R autonomous_

ppppppp A Tech

Fore more details: HackinSAS Red Hot Chili Steppers Copyright © SAS Institute Inc . All rights reserved.
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Collect patient movement data
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Determine risk scores in real-time

Reaching for Object - Score 4
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Build models to quantify variable importance related to risk scores

SAS® Visual Analytics - Explore and Visualize a 2 &

Red Hot Chili Steppers Key-Point Analysis
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Visualize patient profiles by risk group
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Visualization Across Life Cycle of Pharmaceutical Product
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Better visibility of production
processes to maintain quality
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Better visibility of production processes to maintain quality

Fore more details:

Computer Vision on Product Quality

Quality inspections are a key part of the manufacturing process. Some
issues are still best identified via high-resolution images review by the
human eye. This process is extremely time-consuming

Apply computer vision technigues to analyze product images to
provide a ranking score for each product image. The product image
that differ most from a gold standard image is identified (i.e. likely to
be a defective product)

The system can assess product images within seconds

Inspectors could prioritize batches for further manual review to save
time

Powered by SAS Visual Data Mining and Machine Learning in SAS® Viya
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https://blogs.sas.com/content/hiddeninsights/2020/01/09/computer-vision-and-image-analytics/

Identify products with suspected defects

Total Images Processed

Suspected Defects

\
N 41
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Visualize the batch with suspected defects
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Compare suspected product images with the gold standard

Cluster Analysa Matchimage ! Match Score By Cluster

M 1 Match Score Plot Matchimage1 Assessment Detail Scatter Plot

Image Review 1 Model
@

Optom

Image Number Matchim Matchim.
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Visualization Across Life Cycle of Pharmaceutical Product
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Post-marketing
surveillance

Improve efficiency in analyzing
adverse events report

Osas
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Improve efficiency in analyzing adverse events report
Use text analytics and visualization techniques

Analyze unstructured data (i.e., symptom text) from vaccine adverse
event reports

An analytic platform that can generate Topics and Terms from text
data automatically

Provide researchers quick insights on serious adverse events from
500+ reports

Powered by SAS Visual Text Analytics & SAS Visual Data Mining and Machine Learning in SAS® Viya




Visualize the relationship between vaccine types and key topics

SAS® Visusl Analytics - Explore and Visusize a & @

Vaccine Adverse Events Report

Anthrax / Diphtheria/Tetanus / Flu / Hepatitis A/ Hepatitis B / HIB (Haemophilus) / Measle.
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hospital & ~motrin & ~area & ~itch

hypotonia

Z platelet
g-

insomnia

admit  culture

seizure & ~motrin ours blood &
N high

recurrent

follow &
convuision
state
syndrome

flu & week
&~arm

ataxia

‘ [ — |

Frequency

Copyright © SAS Institute Inc. All rights reserved.




Visualize the relationship between vaccine types and key topics

SAS® Visusl Analytics - Explore and Visuslze

Vaccine Adverse Events Report

Anthrax / Diphtheria/Tetanus / Flu / Hepatitis A / Hepatitis B / HIB (Haemophilus) / Measle...

Why Classified
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Drill down to the individual text data

SAS® Visual Anslytics - Explore and Visuslize

Vaccine Adver nts Report © Misclassification Drilldown
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Visualize the key topics and terms from text data

SAS® Visual Analytics - Explore and Visualze a & @

[#] editing Vaccine Adverse Events Report
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Visualize the relationship between seriousness and key topics

SAS® Visusl Analytics - Explore and Visuslze




Takeaway Messages

In addition to having all the powerful analytical techniques SAS is known

forin SAS 9, also contains the latest machine learning, deep
learning and visualization capabilities with friendly user interface

SAS 9 and are integrated so you can still use what you’ve built.
SAS code and SAS 9 is here to stay, as part of the environment

Visualization helps people interact, understand and even analyze the data,
especially for users with different level of analytical skills

Visualization can support efficient workflows and data-driven decision
across the life cycle of drug development

Modernize the analytics platform can help organizations stay competitive
in the market

Gsas
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Data Management

Decision Management

—>
Deployment ——p>—p
> DOU Visualization

Computer Vision

Thank you!
Any Question? S |

William.Kuan@sas.com

Statistics,

Machine Learning,
Deep Learning

Natural Language
Processing

Confident decisions at every moment.

6Sas
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