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2 Accelerate ANALYTIC INNOVATIONS throughout the
— PHARMACEUTICAL LIFE CYCLE

Clinical Research Real-World Evidence Manufacturing and Commercial
Supply Chain
Natural Language Processing (NLP) plays a role.
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Manual Review is
Time-consuming &

Resource-
intensive.
Clinical Adverse Other
Trial Event Healthcare

Summaries Narratives Text Data



Improve Patient-
centricity &
effectiveness of
clinical trials.
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Challenges

Clinical Reports consist of structured and unstructured data

Critical information mixed with supporting details

*Need to identify essential information of interest

Text not directly extractable

*OCR and information extraction techniques (a.k.a. Concepts and Facts)

Data not in chronological order

*Date, time and other positional markers to be leveraged

References to dates and times not explicit

*Derivations based on business rules and logic

Link narrative data to other structured information

+|dentify possible anomalies / errors in recording
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Goal : Timely, accurate, and actionable insights from unstructured data
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p@e Temporal View for Patients & Procedures
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Drug Treatments for Adverse Events during Clinical Trials: Information Extracted

Select Patient ID: Select Drug: Select Administration Route:

Patient ID v Listed_Drug_Names . Route_of_Administration -

Listed_Drug_Names from Start Date to End Date B

Uited_Drug_Nomes
StatDate/End Dato
Type_of_Information_Extract

Pationt D StarDato lEndDae | LisedDrug.Names Dosage:Frequency | Amount Administaton [osage Units ko

P006 22 April 2019 1May 2019 esencus drug e 004250mg QD22 APR201910 OTMAY g1y 1y, 04 a 250 mg intravenous

P03 29 May 2019 4June 2019 7K 2004 XL drug_xyz_004 ap 250 mg intravenous

#o0e 29 August 2019 29 August 2019 drug_xyz_004 32 mg once (29 Aug 2019) crug 004 32 mg
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What is Natural Language
Processing and Text Analytics?




chuse What is Text Analytics?
Wl

“Using technology to scale the human acts of reading, organizing, and
quantifying freeform text in meaningful ways.”




SAS Text Analytics Capabilities

Text Mining

Content

Deep ..
Categorization

Learning

. Natural
Entity & Fact

Language

Extraction .
Processing

Summarization

Machine
Learning

Sentiment
Analysis




chuse What is Entity and Fact Extraction?

o Capabilities to extract relevant information from text including people, places, and things.
Provides disambiguation. Goes beyond ctrl-F.
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@© ¥ Predefined Concepts (18) | Custom Concept » _Drugs |
L
ADDRESS 1|CLASSIFIER: Marij
COMPANY cL IFIE arijuana Custom Concept = _Drugs
2|CLASSIFIER: Opioid
CURRENCY .
oaTE 3|CLASSIFIER: pain pills 1 matched string
INTERNET 4|CLASSIFIER: OxyContin T t ht with titvofoot that h infending & '
LocATION - | ————— e suspectwas caught with a quantity of pot that he was intending to sell.
MEASURE 6|CLASSIFIER: Percocet The suspectwas caught with a stolen pot that he was intending to sell.
NOUN_GROUP 7|CLASSIFIER: Adderall
ORGANIZATION .
i 8|CONCEPT: _w _w pot
PERSON 9|REMOVE_ITEM: (ALIGNED, "_c{ Drugs}", "POT_DIS")
PHONE T
PROP_MISC
38N Custom Concept= POT_DIS
e Custom Concept = POT_DIS
1 matched string
TIME_PERIOD

TITLE
VEHICLE

CLASSIFIER: a pot
The suspectwas caught with a quantity of pot that he was intending to sell.

CLASSIFIER: a flower pot
The suspectwas caught with a stolen pot that he was intending to sell.
CONCEPT: a _w pot

© v Custom Concepts (3)
_Drugs
Drug_Distribution

POT_DIS
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