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Goal
To quantify the TRUTH about the 

benefit–risk relationship for a 

treatment as soon as possible in the 

drug development  or 

commercialization process

TRUTHquantify

benefit‐risk

as soon as possible
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Broad Safety Perspective

Evaluate adverse events ‘in the real world’

Events not seen in clinical trials
Unexpected frequency
Unexpected severity

Safety Assessment
Passive
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Many Issues

• Gross under‐reporting (numerator)
• What’s the denominator?
• Missing data in the report

– How much drug has been taken? How long?
– What are concomitant treatments?

• Significant lag in knowledge/understanding

Passive

4 Nov 2013 ‐ BASS XX Copyright 2013 © Eli Lilly and Company  6



Safety Surveillance Operations

• Global PhRMA R&D spending  $50B1

• 6‐8% of a company’s R&D spend is on 
pharmacovigilance2

 Billions spent on pharmacovigilance

Passive

1 PhRMA Annual Report (2012)
2 Life Science Leader
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“Unfortunately, many health professionals 
do not think to report adverse events that 
might be associated with medications or 
devices to the Food and Drug 
Administration (FDA) or to the 
manufacturer.  That needs to change...”

Introducing MEDWatch:
A New Approach to Reporting Medication and Device

Adverse Effects and Product Problems

David A. Kessler, MD, for the Working Group

JAMA, June 2,                    Vol 269,  No. 211993
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MEDWATCH Form
The FDA Safety Information 
and Adverse Event Reporting 
Program

High‐level Process
• Fill out the form
• Fax it to a Sponsor
• Sponsor does follow‐up
• Reporting to FDA
• Summaries/analysis by 
Sponsor and FDA

4 Nov 2013 ‐ BASS XX Copyright 2013 © Eli Lilly and Company  9



The Journey

Making
Sense

What’s 
Happened

ReactivePassive

Focus on the 
Past

Reactive

You Are 
Here
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FDA Amendments Act (2007)

Section 905
• Active Postmarket Risk Identification and 
Analysis

• Other regulatory agencies around the world 
pursue similar initiatives
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Observational Study Initiatives
(Signal Detection / Evaluation)

12Copyright 2013 © Eli Lilly and Company 

AsPEN: Asian 
Pharmacoepidemiology 
Network IMEDS
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Active Surveillance

13Copyright 2013 © Eli Lilly and Company 

Initiative Sentinel/ 
OMOP EU‐ADR PROTECT AsPEN DSEN

Geography US EU EU Asia Canada

Signal Detection  (~3 years)  

Active Surveillance   
Signal Clarification/ 
Evaluation    
Comparative 
Effectiveness ? 
Effectiveness of Risk 
Minimization 

Next Steps

OMOP (Observational Medical Outcomes Partnership); EU-ADR (system to detect adverse drug 
reactions ); PROTECT (Pharmacoepidemiological Research on Outcomes of Therapeutics by a European 
Consortium); AsPEN (Asian Pharmacoepidemiology Network); DSEN (Canada Drug Safety and 
Effectiveness Network)
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Real World Example

ISPE Annual Conference, 
Barcelona, Aug 2012.

Patient Centered Outcomes 
Research Institute
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Data Sources/Aggregators

• Data Reliability
– How often is the data refreshed?
– Does the data change or get updated?
– How is it reviewed / validated?
– Is what’s reported/captured accurate?

• Integration of data/information requires 
meticulous standardization 

• Cost of maintaining infrastructure
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OMOP ‐Methodology Takeaways

False
Positives

False
Negatives

Open forum for evaluating methodology

“The results also suggest much work is needed to improve the performance of 
existing epidemiologic methods, to maximize the likelihood of observing true 
effects while reducing the risk of false positive findings.”

David Madigan & Patrick Ryan
http://www.stat.columbia.edu/~madigan/PAPERS/epi.pdf
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IMAGINE…
Collecting all drug discontinuations due to AEs…

Interfacing seamlessly with any clinical system 
using ‘triggers’ to recognize AEs…

Having as much safety data from source docs as 
we do claims data…

Having a denominator from each reporting 
institution…
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Vision

Conversation between Steve Ruberg
(Lilly) and Michael Ibara (Pfizer) over
lunch at HIMSS, Feb 2007 captured on
Michael’s napkin.
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Repository of U.S. 
medical product 
safety informationPatient EMR

FDA? 3rd

party?
Manufacturers

Hospitals

Clinics

Specialists

Investigators

Healthcare 
practitioners at 
point of care

Other 
researchers

Standard XML 
message

Controlled access

Make standard AE page a requisite part of CCHIT 
certification of EMR system interoperability 

Advantages
1. CCHIT/ONC could make requirements that provides incentive for EHR companies to 

accelerate creation of collection and reporting functionality 
2. System based on a standard for AE collection
3. Database grows as EHR use expands
4. Market-driven approach based on private/public partnership

CDISC or
MEDWATCH

standard eCRF’s

NIH Model ?

EMR Automated Reporting/Surveillance
Improves patient outcomes, public trust in healthcare, and operational 

efficiency for practitioners, FDA, and sponsors
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ASTER
ADE Spontaneous Triggered Event Reporting
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ASTER
1. Drug discontinued due to an adverse event (AE) 
2. System triggers a prepopulated AE form (MEDWATCH‐like) in LMR*
3. Physician completes a small amount of additional information
4. Form released 
5. Form processed by CRIX International (proper format for FDA) 

a) ICH) E2B ICSR standard
b) Health Level 7 (HL7) ICSR standard

6. FDA receives a ‘triggered’ report 
a) Equivalent to a care physician reported spontaneous AE

*Partners LMR (longitudinal medical record)
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ASTER Results
...Physician interaction (n=30) – “a blink (60 secs)”

91% had never reported an AE – all reported at least 1 AE; Avg = 5  (3 month pilot)
87% said it would improve their ability “a lot”

...time for reviewing instructions ‐ no instructions needed

...searching existing data sources ‐ no searching required
Process averaged less than 1 minute to send in a report
200 reports submitted
20% were deemed serious

...gathering and maintaining the data needed ‐ transparent

...completing and reviewing the information ‐minimal interaction
100% of reports had demographics and labs
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Eli Lilly and IU Medical Group

Project REPORT 
Reporting Errors and Patient Outcomes Related to Therapy

January 2008 to September 2010

Conclusion: Optional reporting of the AE produced a markedly 
decreased rate of reporting compared to ASTER
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Standard Content and Messages

“In a networked economy, ever‐less energy 
is needed to complete a single 
transaction, but ever‐more effort is 
needed to agree on what pattern the 
transaction should follow.”

New Rules for the New Economy
By Kevin Kelly 
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July 7, 2005

• London, England
• 8:50 AM local time
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July 7, 2005

• 9:08 AM local time
• Wikipedia – the first story in “print”

“On July 7, 2005, explosions or other incidents 
were reported at various London Underground 
stations in central London, specifically Aldgate, 
Edgeware Road, Kings Cross, St Pancras, Old 
Street and Russell Square. They have been 
attributed to power surges.”
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July 7, 2005
• 9:00 PM local time

• 2500+ Wikipedia contributors 

A 14 page report on the incident that was

More comprehensive
More accurate

than any single news outlet on the planet
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Mass Collaboration

“Are we prepared to live in a world where quite 
possibly massive and parallel ‘dumbness’ [can] 
accomplish more than localized brilliance?”

Kevin Kelly
Out of Control
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Mass Collaboration

Principles of open systems/peer production

Object of work is information or culture

Tasks can be chunked into small pieces

Cost of integrating pieces must  be low

31



November 12, 2008

Google Uses Searches
to Track Flu’s Spread
…
“Google Flu Trends appears to 
be the first public project that 
uses the powerful database of 
a search engine to track a 
disease.”

Flu Incidence ‐ US

United States Flu Activity

Influenza estimate Google Flu Trends Estimate
United States Data

Dengue activity
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“Because the relative frequency of 
certain queries is highly correlated with 
the percentage of physician visits in 
which a patient presents with 
influenza‐like symptoms, we can 
accurately estimate the current level of 
weekly influenza activity in each region 
of the United States, with a reporting 
lag of about one day.”
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November 12, 2008

Google Uses Searches
to Track Flu’s Spread
…
“Researchers have long said 
that the material published on 
the Web amounts to a form of 
‘collective intelligence’ that 
can be used to spot trends and 
make predictions.”

Google Uses Searches
to Track Flu’s Spread
…
“I think we are just scratching 
the surface of what’s possible 
with collective intelligence.”
Professor Thomas W. Malone

MIT Sloan School of 
Management
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March 6, 2013

Unreported Side Effects of 
Drugs Are Found Using 
Internet Search Data
…
“Using data drawn from 
queries entered into Google, 
Microsoft and Yahoo search 
engines, scientists at Microsoft, 
Stanford and Columbia 
University have for the first 
time been able to detect 
evidence of unreported 
prescription drug side effects 
before they were found by the 
Food and Drug Administration’s   
warning system.”

Journal of the American Medical 
Informatics Association
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Imagine Safety

• Adverse events assessments knowing …
– When they started
– How long they lasted
– Were they intermittent
– What other medications were being taken
– What other morbidities were involved
– Were any counteractive meds needed
– Was hospitalization required
– Was it life threatening
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Imagine Healthcare
• We know …

– Who took what treatment(s)
– When they took them
– What the outcomes were (efficacy and safety)

• The record was …
– Complete
– Up‐to‐date in near real‐time
– Completely available (within a privacy construct)
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Society taking a
Broad Health Perspective

ULTIMATELY
Optimizing Benefit‐Risk

Imagine
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Imagine

What would it 
take to get there?
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Imagine
An electronic health record that … 

 Has all your medical information
 That is portable

 Is accessible from ..

 anywhere, anytime, everywhere, every time.

 Updatable from anywhere in real‐time
 That is graphical
 That is contextual
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Personal Health Record

“The Personal Health Record (PHR) is an 
Internet‐based set of tools that allows people to 
access and coordinate their lifelong health 
information and make appropriate parts of it 
available to those who need it.”

Markle Foundation
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The first sentence of the ONC Strategic Plan states, “Looking toward the future, we can 
envision a health care system that is centered on each and every patient. … and authorized 
access to health data will provide new ways that biomedical research and public health
can improve individual health, and the health of communities and the Nation.”

The Patient Perspective

PATIENT

Primary Care
Physician

Hospital
Community 
Health Center

Dialysis 
Center

Emergency 
Room

Oncologist

Specialist

Pharmacy

PediatricianCardiologist

Home 
Health Care

Surgery 
Center
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The Patient Perspective

dossia WebMD NoMoreC Comp X. . .

Government ???PHR 
Vendors

Goal: Centralize health information around 
an individual patient/consumer so that there 
is a complete record accessible anywhere, 
anytime, everywhere, every time.

Make it a PHR.

Vendors compete on 
functionality, cost, reliability, 
security, etc. but the data is 

the same (i.e. standard).

Patients can choose whether their 
de-identified data can be used for 
research:
•Annual removal / informed consent
•Price break from PHR vendor

Note that these are 
globally accessible.

Providers – large 
hospital systems & 

small private practices

•Probably not insurers. Put PHRs 
in the hands of companies that 
are not directly involved in 
healthcare delivery or payment.
•Insurers may have a bias about 
how data are used to make 
claims.

HITSP / CCHIT govern 
standards and certification.

Make EMR systems 
available to small practices 
via ASP utility model or in 
computing cloud – more 
affordable and doable.

PATIENTS 
CONSUMERS

Patient owns data – can choose whether 
data is uploaded to PHR

Patient has Health ID Card (like credit card) 
contains info on insurer AND PHR vendor.

Provider can access PHR with consent of patient.
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Patient
PHR
Holds all 

patient data

Provider 
X

EMR
Holds patient 
data for that 
provider

Insurer

ClaimPayment

Visit

Data

Data

Data

Data

Another Perspective – Same Model

RESEARCH
Data

Anonymized
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Personal Health Records

A real chance at comprehensive benefit‐risk !
• Can patients report their own outcomes/AEs?

– Distinguish between patient reported 
outcomes/AEs and HCP reported outcomes/AEs.

• Reliability of information?
– National standards
– Natural language processing

• No worse than we are today ??
• And maybe a lot better ??
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October 9, 2013
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“In FAERS, rosiglitazone usage is associated 
with increased occurrence of MI, but its 
combination with exenatide significantly 
reduces rosiglitazone associated MI.”
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The Interactome
[Protein‐protein interactions (PPI) or network (PIN)]

Part of the DISC interactome with genes represented by text in 
boxes and interactions noted by lines between the genes. From 
Hennah and Porteous, 2009.

From Wikipedia
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The Transcriptome
The set of all RNA molecules, including MRNA, rRNA, tRNA and other non‐coding RNA.

From Wikipedia
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“Just as it is possible to discover 
harmful side effects through 
retrospective examination of 
FAERS (9), we show here that we 
can detect potential beneficial 
combinations by analysis of 
FAERS.”

“A standardized universal 
electronic medical record system 
that contains data from many 
academic medical centers with 
systematically recorded clinical 
phenotypes, real‐time updates, 
and associated molecular and 
genomic data would be useful 
for studies such as this one.”
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IMAGINE

Research data at the point of clinical care.

Clinical care data at the point of research.
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You May Say I’m a Dreamer …

• I like open innovation on analytics
– We as statisticians need to do more

• I like mass collaboration
– “No one is as smart as everyone.”
– The ‘wisdom of crowds.’

• I really like personal health records.
– A real chance at real‐time benefit‐risk.
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“A vision is a compelling image 
of an achievable future.”

Laura Berman Fortgang

The Purpose of This Presentation
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“The danger is not that we aim too high and 
miss, but that we aim too low and achieve.” 

Michelangelo
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THANK YOU
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