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Disclaimer 
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Why Do We Do Clinical Trials? 
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Evidence Based Medicine (EBM) 

• Clinical and policy decisions should be 
informed by evidence regarding the benefits, 
risks and other burdens associated with all 
possible alternatives. 

• Clinical trials are a key component of the body 
of scientific evidence that must be used to 
make decisions. 

• Most decision makers depend on summary 
data from journal articles 
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Three Key Problems 

• Not all trials are published 

• Publications do not always include all  
prespecified outcome measures 

• Unacknowledged changes are made to the 
trial protocol that would affect the 
interpretation of the findings 

– e.g., changes to the prespecified outcome 
measures 
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ClinicalTrials.gov 

• Registry (est. 2000) 

– At trial inception 

– Contains key protocol details 

– >130,000 trials 

• Results Database (est. 2008) 

– After trial completion 

– Summary results 

– >7000 trials 
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Types of Clinical Trial Data 

• Participant Level Data 

– Uncoded data 

– Abstracted 

– Coded 

– Computerized 

– Edited/cleaned 

– Analyzable 

• Summary Data 

– Analyzed/summary 
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Summary Data 

• Decision makers (other than FDA) rely on 
summary data 

– Clinical decision making 

– Policy decision making (e.g., payors) 

• Characteristics of Summary Data 

– Convenient 

– Assume they are accurate reflection of underlying 
participant level data—(assume little room for 
subjectivity) 
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ClinicalTrials.gov and  
Levels of “Transparency” 

Source: Zarin DA, Tse T. Science. 2008. 
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The Results Database 

• FDAAA enacted in September 2007 

• Results Database launched in Sept 08 

• Design based on statutory language and informed by 
CONSORT and other relevant standards 

• Requires reporting of “minimum data set” that was 
specified in the trial protocol 

• Tabular format for data with minimal narrative 

• EMA is developing a DB based on our model 
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4 Scientific Modules 

 

• Participant Flow 

• Baseline 
Characteristics 

• Outcome Measures 

• Adverse Events 
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Review Criteria Overview 

• Complete and meaningful entries 

– [ “Zarin scale” without further detail;  “IOP” 
without explanation] 

• Logic and internal consistency 

– [number of participants must be consistent across 
modules; time to event must be measured in a 
unit of time] 

• Apparent validity 

– [624 years cannot be the mean age] 
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Initial Assumptions about 
 ClinicalTrials.gov Data Requirements 

• Required data are generated routinely after a 
clinical trial 

– Required reporting based on the protocol for each 
trial 

– Required data would be necessary to understand 
the results of the trial 

– Required data would be necessary to write a 
journal article 

• Burden of reporting would be mainly due to 
data entry and time requirements 
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Our Initial Assumptions Were 
Wrong 

• Protocol may be vague, or may not be 
followed 

• Summary Data NOT always readily available, 
even for trials that had been published 

– For many trials, nobody could explain the 
structure or analysis 

• There is not an objective, easy to describe 
route from initial participant level data to the 
summary data—Many people and many 
judgments are involved 
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Which of These Data are NOT Used 
for Writing Journal Articles? 

• # Started and Completed Each Arm of Trial 

• Age and gender of participants*   

• Each prespecified outcome measure* 

• Adverse events that were collected* 

 

* Summary statistics only 
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Structural Changes to Studies 

• Arms come and go 

• Participants come and go 

• Participant Flow and Baseline Characteristics 
Tables describe different population than the 
Outcomes Tables 

• Data providers cannot explain the 
“denominators” 
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Arm A 

 

Stratification at 

Initial Screening 

≥100,000 

HIV RNA 

<100,000 

HIV RNA 

Arm B 

(+ABC) 

Arm C 

 

Arm D 

(+ABC) 

Arm A Arm B 

(+ABC) 

Arm C Arm D 

(+ABC) 

PLANNED 

Arm A Arm B 

(+ABC) 

Arm C 

 

Arm D 

(+ABC) 

Ongoing Follow-up 

Abacavir (ABC)–

lamivudine  
tenofovir DF–

emtricitabine 

Reported 

AMENDED by DSMB 
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Examples of Incoherent Entries 

• 823.32 mean hours sleep/day 

• “time to survival” 

• 36 eyeballs in study of 14 people 

• “mean time to seizure” = 18 people 
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Drug Placebo Drug (All) Placebo 

(All,  

Pre-CO) 

Placebo 

(CO, 

Post-DB) 

Total # participants affected/at risk 153/297 

(51.52%) 

164/302 

(54.3%) 

191/297 

(64.31%) 

185/302 

(61.26%) 

26/47 

(55.32%) 

Blood and lymphatic system disorders 

  Neutrophils 

    # participants affected/at risk 1/297 

(0.34%)  

0/302  

(0%)  

1/297 

(0.34%)  

0/302  

(0%)  

0/47  

(0%)  

Blood and lymphatic system disorders 

  Hemoglobin 

    # participants affected/at risk 8/297 

(2.69%)  

6/302 

(1.99%)  

11/297 

(3.7%)  

7/302 

(2.32%)  

0/47  

(0%) 

Serious Adverse Events 

? 

? 

22 



Examples of Changed Outcome 

Measures 

• Quality of life scale is replaced by a 

depression scale 

• One month data is replaced by 3 month 

data 

• “# people with an event” is replaced by 

“time to event” 

• “all cause mortality” is replaced by “time to 

relapse” 
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Summary Data: Journal vs. 
ClinicalTrials.gov 

• 110 matched “pairs” of ClinicalTrials.gov 

results entries and publications 

• 82% had at least one important 

discrepancy, e.g. 

– 24% in data for primary outcome measure  

• Numerator 

• Denominator 

– 30% in Serious Adverse Event data 
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Example of Discrepancy: 
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ClinicalTrials.gov Publication 

Treatment 1 618 meters 775 meters 

Treatment 2 572 meters  721 meters 

Maximal Walking Distance at 12 weeks 



Not a Straight Line from Uncoded 
Data to Summary Data 

Uncoded  

Data Type  

Abstracted Coded Computerized Edited/
cleaned 

Analyzable Analyzed/
Summary 

Le
ve

l o
f 

in
fo

rm
at

io
n

 

Max 

Min 

Individual Participant-Level Data Aggregated Data 
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Summary Data May Not Always 
be Accurate Reflection of 

Participant Level Data 
 

This is a big problem! 
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Results: “In the nonblack cohort [n=938], a sustained virologic 
response was achieved: 
• in 125 of the 311 patients (40%) in group 1, 
• in 211 of the 316 patients (67%) in group 2 (P<0.001), and  
• in 213 of the 311 patients (68%) in group 3 (P<0.001)” 



Results: “The primary outcome occurred in: 
• 75 of 1493 participants (5.0%) in the placebo group and  
• 76 of 1493 (5.1%) in the acadesine group  

(odds ratio, 1.01 [95% CI, 0.73-1.41]).” 
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We Need Reliable Summary Data 

Strategy 1 
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Better 

Strategy 2 

Same 

Worse 

Better 

Same 

Worse 

? 

? 

? 

? 

? 

? 



Process is Not Transparent! 

Uncoded  

Data Type  

Abstracted Coded Computerized Edited/
cleaned 

Analyzable Analyzed/
Summary 

Le
ve

l o
f 

in
fo

rm
at

io
n

 

Max 

Min 

Individual Participant-Level Data Aggregated Data 
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Documents that may help to 
explain the journey 

• Protocol and Amendments 

• Investigator Brochure 

• Statistical Analysis Plan (SAP) 

• Informed Consent Form(s) 

• DSMB Reports 

• Clinical Study Reports 

• AE Reports 

• Other ?? 
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In Sum: 

• The “journey” from initially collected 
participant level data to summary data is not 
completely objective 

• Greater transparency could help to inspire 
trust 

• Greater transparency could also help “the 
field” engage in internal quality improvement 
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