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HEALTHCARE
ANALYTICS

THE QUANTUM PATIENT

“While the individual man is an insoluble puzzle, in the

aggregate he becomes a mathematical certainty”

Sherlock Holmes



CONVERGENCE

A central tenet of SAS’ industry strategy is the

concept of convergence

 SAS understands that transformations needed in

the life science and healthcare industries require

shared data and insights across previously

siloed markets (payers, providers, and pharma)

– an era of collaboration around analytics

Outcomes Quality Value



PROMS PATIENT REPORTED OUTCOMES MEASURES

• Tremendous interest in accessing and using unstructured
data to enhance data driven decision making related to
patient safety, quality and outcomes.

• Interest not limited to internal/CROM data



EMBRACING COMPLEXITY IN UNSTRUCTURED DATATEXT ANALYTICS

• Error Reduction and Report Automation Approaches for
Textually Dense Pharmaceutical Regulatory Conformance
Incident Data

• Methods and Application for Determining the Integrity and
Veracity of Medical Device Safety Related Data in Social Media

• Social Media, Unstructured Data and It’s Application in
Supporting Post-Marketing Safety Monitoring

• Highly Automated Quality Monitoring and Reporting for
Structured and Unstructured Clinical Research Data

• Semantic Field Normalization/Contextualization for Self-
Reported Symptom-Treatment-Outcome Measurement in
Web-based Media Sources

• Adaptation of “Semantic Nets” to Establish Veracity of
Symptom-Treatment Outcome Reports in Health Related
Web Interactions

• Post-Marketing Safety Monitoring of Self-Reported Symptom-
Treatment-Outcome Measurement in Web-based Media
Sources

• Analysis of Self-Reported Health Outcomes Data from Web
Based Media Sources

• Improving suicide risk assessment through automated and
semi-automated knowledge extraction from notes and narrative
associated with patient assessment of suicide risk in acute and
care management scenarios.

• Automated Identification of Putative Drug-Drug Interactions
from a Corpus of Scientific Literature

• Novel Methods and Approaches for Atopic Dermatitis Severity
and Clinical Outcomes Assessment

• Disambiguation and Knowledge Extraction from Patient
Reported Outcomes Measures



OBJECTIVE FROM INFINITY TO SAS TABLES



EXAMPLE “TWITTER DOTH PROTEST TOO MUCH, METHINKS”



TWITTER 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."



CONSUMERS …WHO TO BELIVE



GOOGLE TREND …THIS IS NOT THE WAY



US FOOD AND DRUG
ADMINISTRATION

POST-MARKETING SAFETY MONITORING OF SELF-
REPORTED SYMPTOM-TREATMENT-OUTCOME
MEASUREMENT IN WEB-BASED MEDIA SOURCES

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.



OBJECTIVE SAS TEXT ANALYTICS AND DEVICE SAFETY MONITORING

1) Identify websites where individuals are posting publicly available comments on
their experience with the device of interest

2) Collect, processes and analyze comments
a. Identify documents that;

i. Refer specifically to the device of interest
ii. Comments that are part of a thread related to the device of interest
iii. Contain terms identified as known “Adverse Events” (AEs)

1. AE terms consistent with the product label
2. Specific AE terms not on the product label
3. Terms that identify other drugs, substances or devices

b. Perform document author “Veracity/Integrity analysis
3) Identify relevant scientific literature PubMed abstracts
4) Identify relevant reports as collected on the MAUDE database



DATA ON LINE DATA SOURCES





TEXT ANALYTICS CONTENT CATEGORIZATION

I've had Allergic Rhinitis my whole life (37+) which included post-nasal drip, nose, ear and chest

congestion, recurrent sinus and respiratory infections (4+ times a year). Nasonex has been GREAT.

I've been taking this for four months now (one puff in each nostril 1x a day). Eliminated these problems

almost completely (knock on wood). I've noticed I've had some loss of sense of smell but nothing i can't

live with. Not a bad tradeoff. Would recommend this to anyone with these issues.

• Categories (from MeSH Taxonomy)

 Bacterial Infections and Mycoses

 Respiratory Tract Diseases

 Respiratory Tract Infections



TEXT ANALYTICS ENTITY EXTRACTION

I've had Allergic Rhinitis my whole life (37+) which included post-nasal drip, nose, ear and chest

congestion, recurrent sinus and respiratory infections (4+ times a year). Nasonex has been GREAT.

I've been taking this for four months now (one puff in each nostril 1x a day). Eliminated these problems

almost completely (knock on wood). I've noticed I've had some loss of sense of smell but nothing i can't

live with. Not a bad tradeoff. Would recommend this to anyone with these issues.

• Entity Extraction

 DISEASE = Allergic Rhinitis

 SYMPTOM = post-nasal drip; nose, ear and chest congestion; recurrent sinus; respiratory infections

 DRUG: Nasonex

 SIDE-EFFECT = loss of sense of smell



TEXT ANALYTICS FACT EXTRACTION

I've had Allergic Rhinitis my whole life (37+) which included post-nasal drip, nose, ear and chest

congestion, recurrent sinus and respiratory infections (4+ times a year). Nasonex has been GREAT. I've

been taking this for four months now (one puff in each nostril 1x a day). Eliminated these problems almost

completely (knock on wood). I've noticed I've had some loss of sense of smell but nothing i can't live

with. Not a bad tradeoff. Would recommend this to anyone with these issues.

• Fact Extraction

 PREDICATE: DRUG_SIDE_EFFECT (drug, side-effect):

(ORD,(DIST_30, “_drug{DRUG}”,

“OBSERVATION-KEYWORD”,

“_side-effect{SIDE-EFFECT}”))

ARGUMENT: drug = Nasonex

ARGUMENT: side-effect = loss of sense of smell



TEXT ANALYTICS SENTIMENT ANALYSIS

I've had Allergic Rhinitis my whole life (37+) which included post-nasal drip, nose, ear and chest

congestion, recurrent sinus and respiratory infections (4+ times a year). Nasonex has been GREAT. I've

been taking this for four months now (one puff in each nostril 1x a day). Eliminated these problems

almost completely (knock on wood). I've noticed I've had some loss of sense of smell but nothing i can't

live with. Not a bad tradeoff. Would recommend this to anyone with these issues.

• Sentiment Analysis

 POSITIVE (Nasonex has been GREAT)

 POSITIVE (Eliminated these problems almost completely)

 NEUTRAL (Not a bad tradeoff)

 POSITIVE (Would recommend this to anyone with these issues)



AE COUNTS NUMBER OF AE’S MENTIONED BY TIME



MAUDE “VNS” TOP AE’S BY EVENT TYPE

infection 3012 37.10%

pain 1410 17.30%

vocal cord paralysis 741 9.10%

bradycardia 461 5.70%

depression 441 5.40%

asystole 267 3.30%

vomiting 223 2.70%

voice alteration 175 2.20%

pneumonia 159 2.00%

suicide 158 1.90%

dyspnea 133 1.60%

dysphagia 113 1.40%

syncope 112 1.40%

chest pain 112 1.40%

neck pain 98 1.20%

fever 96 1.20%
asthma 93 1.10%

nausea 92 1.10%

tachycardia 88 1.10%

weight loss 72 0.90%

pain 554 7.20%

depression 172 2.20%

infection 87 1.10%

voice alteration 68 0.90%

neck pain 45 0.60%

vocal cord paralysis 29 0.40%

chest pain 22 0.30%

surgical procedure 25 0.30%

dyspnea 12 0.20%

syncope 12 0.20%

weight loss 19 0.20%

twitching 18 0.20%

depression 18 0.20%

pneumonia 8 0.10%

suicide 6 0.10%

vomiting 7 0.10%

asystole 9 0.10%

infection 57 43.18%

pain 14 10.61%

suicide 11 8.33%

depression 10 7.58%

sudden death 10 7.58%

surgical procedure 8 6.06%

pneumonia 6 4.55%

vocal cord paralysis 3 2.27%

asystole 3 2.27%

overdose 2 1.52%

asthma 2 1.52%

voice alteration 1 0.76%

neck pain 1 0.76%

chest pain 1 0.76%

dyspnea 1 0.76%

anxiety 1 0.76%

headache 1 0.76%
sweating 1 0.76%

pneumonia 43 3.48%

sudden death 38 3.07%

pain 30 2.43%

suicide 21 1.70%

neck pain 17 1.38%

infection 16 1.29%

edema 15 1.21%

depression 13 1.05%

aspiration pneumonia 13 1.05%

asthma 8 0.65%

vomiting 7 0.57%

asystole 6 0.49%

nausea 6 0.49%

hypertension 5 0.40%

hypoxia 5 0.40%

tachycardia 4 0.32%

nervous system 3 0.24%

bradycardia 2 0.16%

INJURY MALFUNCTION NONE/OTHER DEATH



VISUAL ANALYTICS APPLIED ADVANCED DATA VISUALIZATION



VISUALIZATION …THIS GOES TO 11



SELF-REPORTED
OUTCOMES

…SIR ARTHUR CONAN DOYLE

“While the individual man is an insoluble puzzle, in the aggregate he

becomes a mathematical certainty”

Sherlock Holmes
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