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Drug Safety - Background

• Often referred to as pharmacovigilance
• Focuses on gathering, detecting, and 

analyzing adverse events information to 
prevent further or future related events in 
humans.

• Not necessarily limited to medications
– Herbal and other supplements/biologicals 

• Can be very complex
– Drug–Drug interactions
– Rare effects
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“Managing Toxicology for the Future” An excerpt 
from D&MD's Market Analysis Report; By Mike 
Silver, PhD and Brigitta Tadmor, PhD January 2003

“About one third of all drugs fail preclinical or clinical testing 
because of apparent or suspected drug toxicities. According 
to industry estimates, companies spend about $2 billion 
annually on toxicity-related drug failures. The inaccuracy 
of safety screens in place today can also lead to enormous 
lost opportunity costs. Termination of a single potential 
blockbuster drug in development or on the market can lead 
to lost revenue far exceeding the total direct cost of industry 
failures. Despite the staggering financial losses 
associated with toxicity-related drug failures, companies 
typically spend only about 5% of their total R&D budget 
on drug safety evaluations.” <emphasis added>
------------------------------------------------------------------------------

http://www.drugandmarket.com/default.asp?section=feature&article=011403



Post-market failures

• Vioxx had $2.5B in sales when it was pulled from 
the market in Fall 2004
– Merck Inc. stock fell 33% in less than a month

• Not an isolated incident
– Rezulin 
– Seldane 
– Baycol 

– Fen-Phen

• Millions spent in litigation, settlements and fines



Changes in approach

• Drug safety teams becoming more interdisciplinary 
and horizontal

– More interaction and communication with 
researchers at all stages 

– Greater attention paid to safety issues from the 
beginning of development

– Information from all stages of drug development fed  
back into the early phases of the research process



What do drug safety teams do?

• Conduct toxicity studies and evaluate the results

• Handle regulatory reporting

• Monitor safety issues
– Existing drugs and new candidates

• Compile safety assessments



What kinds of questions do drug 
safety teams have?

• What do we know about the toxicological 
mechanism of this compound or compounds like it? 
What can we predict?

• What side effects are we seeing in humans? 
• How does this compare to the preclinical results?
• Do our competitors have any similar compounds in 

their pipeline or approved? Why was research on 
competitor drug X terminated?

• Do any of the above have implications on our 
developing pipeline?



Where is the needed data?

• In-house data 
– ADME/tox screening data, etc.

• Journal articles
• Conferences
• Regulatory submissions (multiple countries)

– From new drugs to post-marketing feedback
– Clinical study results

• Books
• Commercial and Public Databases
• Personal contacts



Drug safety - The information challenge

• Much of published safety data and precedent is 
held in disparate sources

– inconsistent or non-existent indexing
– information difficult to find quickly
– Sources are in different formats
– No longitudinal view of the data
– Must integrate different data types

• Preclinical/clinical/post-market

• Never sure of comprehensiveness



How scientists spend their time?

Outsell 2005



The Need - Drug Safety

• “…….. people in our toxicology department 
spend 40% of their time searching for safety 
information…and usually have no confidence 
that they have found all of what is available…”

– A Global VP, Preclinical Dev



What do drug safety teams need?

• Better safety data

• Integrated preclinical, clinical and post-marketing 
data

• Better data organization and context 

………….. and make it easy to use



Better Safety Data

• FDA Approval Packages

– Extremely rich source of information available via 
the Freedom of Information Act

– Generally Untapped
• Not well indexed or searchable

• Formats: paper, microfiche, bitmap
• Tedious to find specific facts (side effects or adverse 

events)

• Finding class/target/effect/dose relationships can be 
impossible



FDA Approval Packages -
Examples of Original Documents



OCR Results



FDA Approval Packages - Busulfan



FDA Approval Packages database

• ~ 33,000 documents included
– ~ 700,000 pages of information
– ~ 300,000 extracted safety records

• Indexed and electronically searchable for the first 
time



Integration - preclin/clin/post-mktg



Better data organization and context



…..and make it easy to use
• Applied user-centered design approach
• Not just “usefulness” but “ease of use” is key
• Know your user and 

their tasks
• Take into account

– Perception
– Language
– Thinking
– Memory
– Motor function

• Iterative process



Summary

• Drug Safety is a critical business issue

• Safety data is examined throughout the research 
and development process

• New safety teams are becoming more 
interdisciplinary and horizontal 

• New information resources must address the 
needs of this new drug safety paradigm
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