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Using Natural Language Processing to transform 
real world data
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About Linguamatics

Including 18 of the top 20
Including major cancer centres, 
health systems, academic medical 
centres

Including FDA, NCI

• Agile, scalable, real-time Natural Language Processing (NLP)-based text analytics
• Rapid relationship extraction and knowledge synthesis using unique and powerful blend of methods
• Commercial out-of-the-box, deep domain expertise

Software Consulting Enterprise & Cloud

Pharma/Biotech Healthcare Government

Boston, USA
Cambridge, UK
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Molecule to Market with Linguamatics NLP

Delivery
Regulatory 
approval

Patient care

Discovery
Idea

Basic research

Development
Pre-clinical 
and clinical
Phases I-IV

RWE & 
precision medicine

Pharmaco-genetics
Genotype/phenotype

Population
At-risk patient 
information
Regulatory 
reporting

Decision support

Patient
Patient care

Safety
Quality

“How can I discover 
biomarkers to assist with 

patient stratification?”

“How does real world data 
on patient outcomes 

validate market access?”

“How do I reduce the 
regulatory burden of 
quality measures?”

“What are the care 
gaps in my population?”

“What should I select 
as the right treatment for 

my patient?”

“What are the health 
economics for drug X?”

“What targets are involved 
in bone cancer?”

“What companies are 
patenting a particular 
technology?”

“What are the safety risks 
of my drug?”

“How can I find the best 
site for my clinical trials?”

“How can I speed up 
regulatory approval for 
pharmaceuticals?”

“How do I find new 
markets for my drug?”
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From document to data centric decision support

Copyright © Linguamatics 2019 Information Classification: EXTERNAL

… into structured data using powerful queries …
… to drive analytics and outcomes

Natural Language Processing – Ontologies – Statistical 
Methods – Machine Learning – Chemistry – Regular 

Expressions – etc. 

Turn text …

Domain 
knowledge

Metadata

Documents
Analytics
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Natural Language Processing finds information however it is expressed

Different word, 
same meaning

cyclosporine
ciclosporin

Neoral
Sandimmune

Different expression, 
same meaning

Non-smoker
Does not smoke

Does not drink or smoke
Denies tobacco use

Different grammar, 
same meaning

5mg/kg of cyclosporine per day
5mg/kg per diem of cyclosporine

cyclosporine 5mg/kg per day

Same word, 
different context

Diagnosed with diabetes
Family history of diabetes

No family history of diabetes

NLP 
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Linguistic Processing: From Words to Meaning

Copyright © Linguamatics 2019 Information Classification: EXTERNAL

“Among them, nimesulide, a selective COX2 inhibitor, …”

Entrez Gene 
ID 5743

inhibits 

Entrez Gene ID: 5743
inhibits

Identifying
entities and 

relations

Linguistics to establish relationships
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From discovery to market, NLP transforms text for decision support

Advanced text analytics delivers value

Gene-disease mapping

Target ID/selection

Mutation/expression 
analysis

Toxicity analysis and 
prediction

Biomarker discovery

Drug repurposing

Patent analysis

KOL identification

Opportunity scouting

Trial site selection and study design

Safety Competitive intelligence

Pharmacovigilance

Voice of the 
Customer analysis

Comparative Effectiveness

Regulatory Submission QC HEOR

SAR

Social media 
analysis

Regulatory MDM, 
IDMP

Real World Evidence
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Novo Nordisk 
in the U.S. 
For 95 years, Novo Nordisk, a 
global leader in diabetes 
care, has been committed to 
discovering and developing 
innovative medicines to help 
people with chronic diseases 
lead longer, healthier lives.

Automating Medical Insights with AWS & NLP 88Novo 
Nordisk -
Corporate 
Presentatio
n

11/26/19

U.S. HEADQUARTERS IN 
PLAINSBORO, NJ WITH 

LOCATIONS 

IN 5 STATES

WORKING WITHIN 
DIABETES, HEMOPHILIA, 

GROWTH DISORDERS, AND OBESITY

17 MEDICINES

MARKETED 
ACROSS 

THERAPEUTIC 
AREAS

EMPLOYS NEARLY
582 PEOPLE WORKING 

IN R&D IN THE U.S.

ESTABLISHED IN 1923

COPENHAGEN, 
DENMARK

$8.5 
BILLION
TOTAL U.S. SALES 

IN 2017

APPROXIMATELY

250,000
SHAREHOLDERS

EMPLOYS APPROXIMATELY

6,000 PEOPLE
DIABETES

OBESITY

HEMOPHILIA

GROWTH 
DISORDERS



Driving change to 
improve patient lives

Clinical Development, Medical & 
Regulatory Affairs (CMR)

Aspires to be the best at 
understanding and meeting the 
needs of our patients
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Analytics Team Overview

Novo Nordisk 
employees

Information Analytics turns information into action by helping stakeholders extract 
deep insights from their data

Text Mining & Deep Learning
Tools and analyses for discovery, 
interpretation, and communication of 
meaningful patterns in unstructured 
data – including NLP, predictive 
analytics, machine learning, etc.

Data Visualization

Visual data discovery for quick access 
to relevant business insights

Insights & Analysis

Partner with stakeholders to interpret 
and communicate trends and insights   

Automation
Leveraging cutting edge tools and 
technologies to provide automated 
and scalable insights 
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NLP Projects

• Publication Gap Analysis

• HEOR Ethnographic insights

• SoMe: Digital Opinion Leaders 

• Clinical Trial Protocol 
Deviations

• Medical Patient Dashboard

Automating Medical Insights with AWS & NLP 11/26/19 11



Integrated Advanced Analytics

• Aligning with Global Big Data CoE

• Leveraging advanced analytics platform, 
tools & data lake

• Successfully moved i2e to our 
OASIS/AWS environment 
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Rybelsus® 
Insights 

Dashboard



• Multiple Streams of Data:
• Internal: Databases Capturing Medical Information Requests and ML Interactions

• Manual Reporting
• Hard to Search 
• Information Presented Statically 

• External: News, Social Media, Publications, Conferences

• Insights:
• What topics are being discussed? 
• Where are conversations happening?
• What types of Healthcare Professionals are submitting questions? 
• Where are conversations happening nationally?

• Opportunity to Leverage i2e and Tableau 

First Steps
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Rybelsus Dashboard
Insight Generation from Six Streams of Data  

NLP

Medical 
Information
Requests

Field Medical 
Affairs

Social Media 

+

+

News 

Literature

Conference 
Abstracts

+

+

Automate Data 
Workflows



Medical & Patient Dashboard
Making medical / patient data & insights broadly actionable 

Consolidate 
insights via 

NLP / 
Advanced 
Analytics

Share via custom
dashboards

Commercial Areas
(via DCE)

Commercial 
Effectiveness

Market 
Development

FMA
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Medical 
Information
Requests

Field Medical 
Affairs

Social Media 

News 

Literature

Conference 
Abstracts



• Querying topics related to: 
• Safety 
• Efficacy
• PK/PD 
• Randomized Controlled Trials
• Patient Populations 
• Dosing
• Devices 

• MeSH, NCI, MedDRA and in-house 
ontologies used

• Development and Refinement
• Input from Team Pharmacists 

Query Development

Automating Medical Insights with AWS & NLP 11/26/19 17



Query Development

Automating Medical Insights with AWS & NLP 11/26/19 18
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Sample:

What HCP 
questions are being 

asked for 
Rybelsus®?
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Sample:

What HCP 
questions are being 

asked for 
Ozempic®?

11/26/19

Sample:

What HCP are 
asking about Place 

in therapy for 
Rybelsus®?
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Sample:

Where types of 
efficacy questions 
are being asked 

regarding 
Ozempic®?         

(In Central Region)

11/26/19
Sample:

What and where 
are stories being 
published about 

Rybelsus®?
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Sample:

Who’s tweeting 
about Rybelsus®?

What tweets are 
being retweeted?

11/26/19
Sample:

What’s the 
conversation about  

Rybelsus®  on Twitter?

Where are people 
tweeting from?
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Index and 
Prep Data 

from 
Multiple 
Sources

Querying, 
Refinement, 
and Quality 
Assurance

Post-
Processing 
of Results

Publish to 
Tableau

Insight 
Generation

Dashboard Workflow
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Length of workflow

Frequency of updates

Data from multiple sources (not centralized)

Increasing amount of legacy data

Global demand from other Novo Nordisk affiliates

What steps can be taken to speed up this process without sacrificing quality?

Why Automate?

Automating Medical Insights with AWS & NLP 11/26/19 25



Technical 
Landscape
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Developers

OASIS: Novo Nordisk’s Cloud 
Based Global & Analytics Platform

Availability of a wide variety of cross-functional data in one 
central repository

Data Lake

Tools to prepare blend and integrate various data assets

Data Engineering

Tools to use analysis-ready data sets for advanced analytics & 
data science

Data Science

Connectivity to data in the data lake form BI tools visualize data. 

Data Visualization

Business
Analysts

Data Engineers

Data Scientists/
Advanced Analysts



OASIS Architecture

Medical 
Information 

Requests

Medical Affairs 
Veeva Insights

Data Lake (S3)

IRMS

Data Science Workbench

Call Center
(pilot)
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• Installed I2E on a server in AWS
• Migrated all queries, indexes, ontologies, etc. from preexisting 

environment to new server
• Automated six processes

• Medical Information Requests (MIRs) 
• Medical Affairs Interactions
• Social Media
• News
• Conference presentations
• Publications

• Pilot
• AWS Transcribe for Call Center 

What we’ve done
Automating Medical Insights with AWS & NLP 11/26/19 29



Process Enhancement: Medical Affairs
Prior Process Enhancement

Deloitte was used for Insight Analysis Starting in 2019, process moved in house.

Data coming from multiple disparate 
sources

Using data available in a centralized 
location (data lake)

Geography data manually extracted from 
source systems.

Geography and customer attributes 
sourced directly from data lake.

Data refreshed Monthly Data refreshed weekly

Manual indexing and querying in I2E No manual involvement

Tableau Dashboard data sources updated 
manually

Tableau Dashboard updates automatically

11/26/19Automating Medical Insights with AWS & NLP 30

• Framework is 
reusable



Data Pipeline – Medical Affairs Insights
11/26/19Automating Medical Insights with AWS & NLP 31

I have not used 
Ozempic® for 
the following 

reasons…

Customer

Position

+



Automating Using KNIME

Small Windows 
Server for
scheduling
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Speech to Text Pilot 

• 75 Recordings from Call Center
• Used KNIME to submit recordings in batches to AWS Transcribe 

service.
• Python Program to beautify results

Recordings
(wav files)Call Center ResultsSecure S3 

Bucket
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• Automation of insights/scaling our offerings to meet global needs 
using existing framework. 

• Build a data pipeline for text mining speech to text transcription 
results in I2E

• Expand topic areas to disease state landscapes
• Natural Language Generation (NLG) – building narratives within 

dashboards

Towards the Future

Automating Medical Insights with AWS & NLP 11/26/19 34
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Questions?
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