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Evidence Based Regulatory Decision 
Making 

• Requires access to all relevant evidence 
– Not just those data submitted by a sponsor 
– Not just those analyses submitted by a sponsor 

• Barriers to complete access to evidence: 
– Missing (invisible) trials or other studies 
– Unreported or changed outcome measures 
– Unreported (or obscured) AEs 
– Incomplete or changed analyses  
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Systematic, Searchable Sources of 
Data  

(Beyond those submitted by sponsor) 

• PubMed 
• ClinicalTrials.gov 
• Other registries 
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Problems with Published Literature 

• Missing many trials 
• Incomplete reporting of trials that are 

published 
– Prespecified outcome measures may be omitted 
– AEs omitted 

• Lack of fidelity to protocol for some analyses; 
e.g. 
– Unacknowledged changes to outcome measures 
– Deviations from analysis plan 
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Fig 2 Cumulative percentage of studies published in a peer reviewed biomedical 
journal indexed by MEDLINE during 100 months after trial completion among all 
NIH funded clinical trials registered within ClinicalTrials.gov 

Ross et al. BMJ 2012;344:d7292. 

635  
Trials 

432 
Trials 
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Jüni P, Rutjes AW, Dieppe PA. BMJ. 2002 Jun 1;324(7349):1287-8. 

Kaplan-Meier estimates for ulcer complications according to traditional 
definition. Results are truncated after 12 months, no ulcer complications 

occurred after this period. (Adapted from Lu 2001.) 
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Trial Registration and Results 
Reporting 

• Registration (prior to trial initiation) 
– Public list of all relevant trials with key protocol 

details 

• Results Reporting 
– Structured, curated summary data 

• Ensures minimum data set: (participant flow, baseline 
characteristics, prespecified outcome measures, AEs) 

• Independent of journal publication 
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ClinicalTrials.gov 

• Registry:  Over 160,000 studies 
– 500 new studies/week 
– 18% (over 29,000) observational studies 

• Results database: Over 11,000 studies 
– 100 new sets of results/week 

• International in scope 
– Fewer than half are in US only 

• All phases, all study models, all intervention 
types 
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Content of ClinicalTrials.gov Record 

• One record per trial 
• Registration section 

– Submitted at trial 
initiation 

– Summarizes information 
from trial protocol 

– Condition 
– Interventions 
– Outcomes 
– Design, etc 

– Includes recruitment 
information (e.g., 
eligibility, locations) 

• Results section 
– Submitted after trial 

completion 
– Summarizes trial results 

• Participant flow 
• Baseline characteristics 
• Outcome measures 

(including statistical 
analyses) 

• Adverse events 
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Key Policies  
• ICMJE (Registration only) 

– Interventional trials 
• All intervention types 

– All phases; all jurisdictions; enforced by journal editors 

• FDAAA (Registration and Results)  
– Interventional trials 

• Drugs, biologics, devices 

– Not phase 1 
– US FDA jurisdiction (e.g., IND/IDE or US site) 
– Specific enforcement mechanisms 

• EMA (Registration and Results) 
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“Invisible” Trials 

• Not all trials legally required to register 
– E.g., non-IND studies with no US sites 

• Registration only helps if there is an accessible, 
searchable database 

• Features of search engine determine the utility 
– Even best search engines have challenges with drug 

and device names, other features of trials 
• Many registries around the world 

– Varying quality of search engines 
– No systematic de-duplication 
 



Not All Trials are Registered 

12 



<2000     2001       2002       2003      2004      2004      2005       2006       2007      2008      2009      2010       2011      2012      2013 

Year Trial Started 

N
um

be
r o

f T
ria

ls
 

(n = 35 trials) (n = 124 trials) 

Number of Trials First Registered in 2014 at ClinicalTrials.gov 
and Listed as “Completed” or “Terminated” by Start Year 
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Not All Registered Trials Can Be 
Found 
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Drug Serial #s = “Hidden” Trials 
ClinicalTrials.gov Gardasil® Search  

Gardasil® was approved on June 8, 2006 
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PubMed Gardasil® Search 
One month after approval (and promotion) 
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Study NCT00378560 
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Names/Identifiers Are Critical 
• Search engines depend on known names, lists of synonyms, 

and hierarchies: e.g., Paxil 
– Aropax 
– Asimia 
– brl-29060 
– fg-7051 

• “Code” names, without “de-coders,” lead to “hidden” trials 
• Non-specific names may also prevent the search engine from 

retrieving a useful list of trials 
• Biologic, device, and other irregular intervention names 

challenge the system: 
– Vaccine: ALVAC-HIV MN120TMG (vCP205) 
– Device: IT LEISH (rK39); Device: galyfilcon AP 8.3 BC; Device: BD/33G 

̶ Ldmp 
̶ Paroxetine 
̶ Pexeva 
̶ Seroxat 
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Naming Drugs 

• After Approval 
- Generic name (USAN, USP), links to chemical 

structure 

• Before Approval 
- Chemical structure (name, drawing) 
- Company serial number  

- No public record or oversight 
- No guaranteed one-to-one correspondence 
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Does the Search Engine Enable You to Find the 
Trials You Want?  

• Spelling correction and relaxation of search 
terms 

• Use of synonymy 
• Fielded search 
• Use of hierarchy from MeSH 
• Relevancy ranking 
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There Are Many Trial Registries 
of Varying Quality 

Insufficient Coordination Leads to 
“World Chaos” 
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Protocol Registration Status 

Mandatory for 
Registrant  to 

Post 
(in effect) 

Non-voluntary 
Post by EC or 
Government 

(in effect) 
 

Mandatory for 
Registrant  to 

Post 
(pending) 

 

Non-voluntary 
Post by EC or 
Government 

(pending) 
 

Legislation / 
Regulations 

(ongoing 
activity) 

Voluntary 
Registry 
(in effect) 

 

ArgentinaReNIS 
Austria NIS1 

Brazil2 

Euro. UnionEU PAS 

India 
Israel3 
Malaysia 
New Zealand4 
Philippines5 
South Africa 
Taiwan 
United States 

ArgentinaEFC 
Chile 
Colombia6 
Czech Republic 
Euro. UnionEU CTR 

France 
GermanyPharmNet.Bund 

KoreaMFDS 

NetherlandsCCMO 

Norway 
Peru 
Russia 
Serbia 
Singapore 
Slovakia7 
Venezuela 

Kenya 
Mexico 
Switzerland8 
 

Croatia 

ItalyIntegrated Platform 

Spain9 
Zimbabwe 

Canada 
China 
Poland 

Africa 
Australia/New 
Zland 
ChinaCFDA 
ChinaChiCTR 
Cuba 
Euro. UnionENCePP 

GermanyDRKS 

Hong Kong 
Iran 

Japan 
KoreaCRiS 

NetherlandsNTR 

PolandINFARMA 
Sri Lanka 
Taiwan PMS10 

Tanzania11 

Thailand 
United Kingdom12 
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• This table is not intended to be exhaustive 
• It is not guaranteed to be accurate 
• Red indicates changes since April 2012 
• Last updated April 2013 

1 Non-interventional studies 
2 Register Phase 1 - 4 trials in ReBEC 
3 Register in ClinicalTrials.gov 
4 Required for ethics approval (WHO/CTgov) 

  9 NCA loads XML; sponsor adds summary 
10 Post-marketing studies 
11 In public user test phase (since Jul 2011) 
12 NRES, ISRCTN, and PROSPERO  

5 Register Phase 1 - 4 trials in PHRR 
6 Posts PDF lists of trials 
7 Replaced database with PDF file 
8 In any WHO/ICMJE registry plus national database 

Copyright © 2013 SEC Associates, Inc. 
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88 Registered Clinical Studies of 
Tysabri: 

ClinicalTrials.gov & WHO Search Portal 

43 studies 29 studies 16  
studies 

ClinicalTrials.gov Search 
Intervention = “Tysabri” 
Synonyms Searched: 

• Natalizumab 
• Antegren 
• Anti-vla4 

WHO Search Portal Search 
Intervention = “Tysabri” OR “Natalizumab” 
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Names for 3 SSRI Drugs Recognized by 
ClinicalTrials.gov Search Engine 

Zoloft 
• Altruline 
• Aremis 
• Besitran 
• Gladem 
• Lustral 
• Sealdin 
• Sertraline 

Prozac 
• Fluoxetine 
• Lilly 110140 
• Rapiflux 
• Reconcile 
• Sarafem 
• Selfemra 

Paxil 
• Aropax 
• Asimia 
• Brisdelle 
• brl-29060 
• fg 7051 
• Ldmp 
• Paroxetine 
• Pexeva 
• Seroxat 
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Case Study – the GAS Study 

• Registered in (at least) three registries 
– ISRCTN, ClinicalTrials.gov, ANZCTR 

• Three different PIs (US, UK, Aus); three different 
“sponsors.” 

• ANZCTR and ClinicalTrials.gov records have same 
title; ISRCTN lists ANZCTR as secondary ID 

• WHO portal lists two records, but does not 
recognize them as duplicates; does not have the 
ISRCTN record 
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On WHO Portal Site:  
Basic Search for “The GAS Study” 
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On WHO Portal Site: Title Field Search for 
“Neurodevelopmental Outcome” 
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Problems with Published Studies 

• Incomplete reporting of Outcome Measures 
– Unacknowledged changes 
– Omissions 

• Unacknowledged changes to Analysis 
Population 
– “missing participants” 

• Incomplete reporting of AEs, e.g., 
– Only “attributable” or “clinically significant” 
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4 Scientific Modules 
 
• Participant Flow 
• Baseline 

Characteristics 
• Outcome Measures 
• Adverse Events 
• Other, including  

“Certain Agreements” 
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PLoS Med. 2013  10(12): e1001566 

Findings: “Reporting was significantly more complete at 
ClinicalTrials.gov than in the published article for the flow of 
participants (64% versus 48% of trials, p,0.001), efficacy results 
(79% versus 69%, p = 0.02), adverse events (73% versus 45%, 
p,0.001), and serious adverse events (99% versus 63%, p,0.001).” 
 

Conclusions: “Our results highlight the need to search 
ClinicalTrials.gov for both unpublished and published trials. Trial 
results, especially serious adverse events, are more completely 
reported at ClinicalTrials.gov than in the published article.” 
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24% of trials reported analyzing  
90% or fewer participants for the  

first primary outcome measure 

~70% of trials reported analyzing  
fewer than 100% of participants for  
the first primary outcome measure 

Source: Zarin et al. N Engl J Med 2011;364:852-60 

Cumulative Percentage of Participants Analyzed for 
the First Primary Outcome Measure Listed per 
Posted Record with Results (N = 684) 
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BMJ Open. 2013 Jan 18;3(1). 
34 



Some Suggestions 

• Enforce registration and use  NCT # in 
communications 

• Ask sponsors for listings of all trials, along with 
registration numbers 

• Signal seriousness of registration details; 
follow-up on discrepancies 

• Consider methods of disseminating “code 
names” and other informal naming 
conventions 
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Source: Zarin DA, Tse T. N Engl J Med. 2013; 368:580-1 
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