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SAS Analytics
Safety Analytics and Signal Detection
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Trends
Unstructured Data and Text Analytics

Pharmacovigilance and the Internet: A Call for 
Change Aims 
The Association of the British Pharmaceutical Industry (ABPI) JUNE 
2011

Social Media and Postmarketing Drug Safety
Elizabeth E. Garrard, PharmD, RPh
2012

Design and validation of an automated method to 
detect known adverse drug reactions in MEDLINE: 
a contribution from the EU-ADR project.
J Am Med Inform Assoc. NOV 2012 

Pharma Challenges: Adverse Event Reporting and 
Social Media
Stuart L. Friedel and Joseph A. Sena Jr., Davis & Gilbert LLP
2012

The National Science Foundation awards grant 
University of Virginia to analyze social media and 
to identify adverse drug reactions
September 2012
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Google Trend
This is NOT what SAS is Doing
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Draft Guidence
Post marketing Safety Reporting for Human Drug and 
Biological Products Including Vaccines

FDA's March 2001 draft guidance for industry entitled Post marketing Safety Reporting for 
Human Drug and Biological Products Including Vaccines 

• Adverse experience information that is submitted via the Internet to an entity with post marketing reporting 
obligations under 310.305, 314.80, and 600.80 should be reported to FDA if there is knowledge of the four 
basic elements for submission of an individual case safety report, namely:

An identifiable patient
An identifiable reporter
A suspect drug or biological product
An adverse experience or fatal outcome suspected to be due to the suspect drug or biological product

• Draft guidance states that those entities should review any Internet sites sponsored by them for adverse 
experience information, but are not responsible for reviewing any Internet sites that they do not 
sponsor; however, if they become aware of an adverse experience on an Internet site that they do 
not sponsor, they should review the adverse experience and determine if it should be reported to 
FDA.
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United States Food and Drug Administration
Project Description

FDA is responsible for communicating about the risks and benefits inherent in all the products it regulates.

• The rise of social media on the Internet, including especially user-generated content such as blogs, forums, 
message boards, wikis and podcasts, has created new opportunities to interface with the public with respect to 
emerging hazard situations involving FDA-regulated products.

• The increasing presence of social media promises new capabilities to monitor the effectiveness of FDA's ongoing 
risk communication efforts. FDA is in need of both historical and "real-time" monitoring and analyses of a 
representative sample of social media web sites.

The objective of this requirement is to provide FDA with the resources needed to use social media to 
inform and evaluate FDA risk communications. Specifically, the objective is to provide FDA with:

• Analyses of social media that provide baselines on consumer sentiment prior to FDA communication and 
that depict changes in social media buzz following FDA communications

• In-house capability for social media monitoring; and surveillance through social media listening for early 
detection of adverse events and food-borne illness. 

• The scope of work includes social media buzz reports, a social media dashboard, and quarterly 
surveillance reports related to specific product classes.
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Objective
SAS Text Analytics and Device Safety Monitoring

Preform automated text analysis of publicly available Social Media and Unstructured Data 
sources from the web Related to the “Vagus Nerve Stimulator” and “Essure” device.

Collect, Processes and Analyze text/unstructured data/documents

• Identify documents that;
• Refer specifically to the device of interest device
• Contain terms identified as  “Adverse Events” (AE)
• AE terms consistent with the product label
• AE terms not on the product label
• Terms that identify other drugs, substances or devices
• Cross reference results with PubMed and MAUDE
• Perform document author “Veracity/Integrity analysis

Establish a BASELINE of web based information, cross-referenced by scientific literature and safety databases
In order to develop an enhanced device safety monitoring program.
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Recently Published Research
Drug Safety

Digital Drug Safety Surveillance: Monitoring 
Pharmaceutical Products in Twitter

Published online: 29 April 2014

"The resulting dataset contained a high volume of irrelevant information, but 
provided a useful starting point."

"We did not seek to verify each individual report as truthful, but rather to 
identify overall associations between Twitter and official spontaneous report 
data as a preliminary proof of concept."
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Safety Analytics
Contextual Parsing
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SAS
Analytic Approach to Veracity and Data Integrity
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Case Study
Avandia
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DATA
On Line Data Sources
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VNS Device
Label Data

AE 0-3 Months 9-12 Months
Voice Alteration 58% 54%
Increased Cough 24% 6%
Neck Pain 16% 13%
Dyspnea 14% 16%
Dysphagia 13% 4%
Paresthesia 11% 4%
Laryngismus 10% 5%
Nausea 6% 2%
Pain 6% 6%
Pharyngitis 6% 5%
Headache 5% 4%
Chest Pain 4% 2%
Insomnia 4% 1%
Palpitation 4% 3%
Dyspepsia 3% 2%
Hypertonia 3% 5%
Hypesthesia 3% 1%
Device Site Reaction 2% 0%
Dizziness 2% 1%
Anxiety 2% 3%
Asthma 2% 1%
Device Site Pain 2% 1%
Diarrhea 2% 1%
Ear Pain 2% 3%
Eructation 2% 0%
Incision Site Reaction 2% 1%
Migraine Headache 2% 1%
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Content Categorization

I have been dealing with epilepsy for years now, 
many of which have included uncontrollable seizures 
and have been accompanied by symptoms including 
impaired vision, dizziness, and difficulty breathing.  
Since I have started using the vagal nerve 
stimulator, I have found these symptoms to have 
subsided.  Though I have since experienced minor 
palpitations, such occurrences have been rare. I 
believe the worst is over.   Based upon my 
experiences with the VNS device, I would 
recommend it to others as a possible solution.

Categories (from MeSH Taxonomy)

All MeSH Categories
Analytical, Diagnostic and Therapeutic 

Techniques and Equipment Category
Therapeutics

Electric Stimulation Therapy
Vagus Nerve Stimulation

All MeSH Categories
Analytical, Diagnostic and Therapeutic 

Techniques and Equipment Category
Therapeutics

Physical Therapy Modalities
Electric Stimulation Therapy

Vagus Nerve Stimulation
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SAS
Entity Extraction

I have been dealing with epilepsy for years now, 
many of which have included uncontrollable 
seizures and have been accompanied by 
symptoms including impaired vision, 
dizziness, and difficulty breathing.  Since I 
have started using the vagal nerve stimulator, I 
have found these symptoms to have subsided.  
Though I have since experienced minor 
palpitations, such occurrences have been rare. 
I believe the worst is over.   Based upon my 
experiences with the VNS device, I would 
recommend it to others as a possible solution.

DISEASE = epilepsy

SYMPTOM = impaired vision; 
dizziness; difficulty breathing

DEVICE = vagal nerve 
stimulator

SIDE‐EFFECT = palpitations; 
difficulty sleeping
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SAS
Sentiment Analysis I have been dealing with epilepsy for years 

now, many of which have included 
uncontrollable seizures and have been 
accompanied by symptoms including 
impaired vision, dizziness, and difficulty
breathing.  Since I have started using the 
vagal nerve stimulator, I have found these 
symptoms to have subsided.  Though I have 
since experienced minor palpitations, such 
occurrences have been rare. I believe the 
worst is over.  Based upon my experiences 
with the VNS device, I would recommend it 
to others as a possible solution.

NEGATIVE (impaired)
NEGATIVE (difficulty)
NEUTRAL (the worst is over)
POSITIVE (I would recommend)
POSITIVE (a possible solution)
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Corpus
Web Site Data
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VNS
Author Validation
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SAS IP
Draft US Patent Applications

Semantic Field Normalization/Contextualization for Self-
Reported Symptom-Treatment-Outcome Measurement in 
Web-based Media Sources
Barry deVille, Mark Wolff, Michael Wallis, 

Adaptation of “Semantic Nets” to Establish Veracity of 
Symptom-Treatment Outcome Reports in Health Related 
Web Interactions
Barry deVille, Mark Wolff, Michael Wallis, James Cox, Zheng Zhao
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