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What is a clinical trial registry? 

•  1997: FDA Modernization Act 
–  Creation of registry for all trials associated with 

investigational new drug (IND) applications 
•  2000: ClinicalTrials.gov launched 
•  2005: Int’l Cmte of Medical Journal Editors 
–  Prospective registration of interventional trials as  

precondition to publication 
•  2007: FDA Amendments Act 
–  Mandated registration of all Phase II-IV trials of 

drugs, biologics, and devices regulated by the FDA 



Almost 190,000 registered trials 
112 million page visits per month 
Majority of database is free text, unstructured 







Our users 

The Researcher needs an overview of the status of research in her 
field. She wants to know what others in her field have done and are 
doing so she can determine how she will contribute something new. 

The Grant Program Officer and The Policymaker need high-
quality information about research institutions and trial progress and 
outcomes in order to make decisions about funding. 

The Patient needs to find active trials in her area that offer potential 
treatments for her condition. She is not a medical expert and doesn’t 
have the ability to sort through dozens of possible trials. 
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Offline processing 

•  Institution deduplication 

•  Medical Subject Headings (MeSH) 
assignment 

•  Trial and institution report cards 



Institution deduplication 
•  Problem: many names and spellings for the same place 

–  Johns Hopkins University 
–  John’s Hopkins University 
–  John Hopkins 

•  Solution: semi-supervised machine learning approach to identify 
duplicate records based on text and location characteristics 

•  Results: identified 1,075 major institutions associated with 80% of 
trials (down from 540,000 unique entries in the registry) 



MeSH assignment 
•  Problem: 14% of trials have no MeSH terms, 31% 

have just one term 
•  Solution: develop KNN and maximum entropy 

models to predict MeSH terms based on similarity 
to well-described trials 

•  Results: assigned 159,000 terms to 106,000 trials 



Report cards 

•  Problem: registry data can be poor quality due to 
lack of incentives for accuracy and completeness 

•  Solution: develop system to rate quality of trial 
data; improve transparency and encourage higher 
quality submissions 

•  Results: ratings for site location, date, protocol 
description, eligibility criteria, and MeSH 
classification quality 
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Offline enhancement 

•  Condition synonyms and descriptions 

•  Linking trials to PubMed 

•  Linking institutions to Freebase 



Synonyms & Descriptions 
•  Problem: MeSH terms are scientific, not common; 

patients and other laypersons may benefit from less-
advanced descriptions 

•  Solution: use Wikipedia and NLM’s MedlinePlus 
health topics to get descriptions and related terms 

•  Results: added nearly 800 common synonyms and 
over 2,700 condition descriptions 



PubMed linkage 
•  Problem: publications are a key outcome for trials, yet 

only 18% of trials in the registry have linked 
publication references 

•  Solution: use trial investigator, date, and condition 
information to identify likely publications in PubMed 

•  Results: we identified another 28,000 publications 
associated with 6,000 trials 



Freebase linkage 
•  Problem: we had deduplicated references to institutions, but 

needed to ensure these represented real-world entities 
•  Solution: link each of our institutions to a Freebase entity 

representing a hospital, university, pharmaceutical firm, or 
other relevant institution 

•  Results: succeeded in linking the 1,075 institutions to 
Freebase entities, getting image, description, and location 
information where available 
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Online tools 

•  MeSH suggestion tagging 

•  MeSH recommendation engine 

•  Criteria concept discovery 



MeSH suggestion tagging 
•  Problem: the suggested terms from our offline MeSH 

assignment have some errors, so need human confirmation 
•  Solution: add interface to allow registered DiscoverCT.org 

users to confirm or reject suggestions 
•  Results: lightweight modal interface for accepting suggestions 



MeSH recommendation engine 
•  Problem: trial investigators and researchers don’t describe 

their work using MeSH terms because they are unfamiliar 
with the vocabulary 

•  Solution: develop lightweight version of offline KNN process 
to suggest relevant MeSH terms for any text a user enters 

•  Results: responsive interface that quickly generates relevant 
terms for text (up to 8KB) 



Criteria concept discovery 
•  Problem: eligibility criteria are free text and refer to concepts 

in different ways 
•  Solution: develop active learning interface so registered 

DiscoverCT.org users can teach an algorithm which terms 
should be included in a concept 

•  Results: user-friendly process for identifying a set of related 
terms that form a concept, which can then be used to filter 
trials in the search interface 
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