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TITLE (PROVISIONAL) How often do US-based human subjects research studies register 

on time, and how often do they post their results? A statistical 

analysis of the Clinicaltrials.gov database. 

AUTHORS Gill, Christopher  

 

 

VERSION 1 - REVIEW 

REVIEWER Andrew Prayle  
University of Nottingham  
UK  
 
Competing interests:- No financial competing interests. I am funded 
by the NIHR. I wrote a very similar paper using a subgroup of the 
same dataset in 2012 (Prayle et al, BMJ 2012). 

REVIEW RETURNED 17-Apr-2012 

 

THE STUDY Law et al 2011 is an important work which has not been cited. It has 
several similarities to this work (i.e. analysis of the database over 
time).  
 
The dataset should be placed in a public repository to allow 
reproduction of the results (e.g. data-dryad).  
 
Regarding study design please see below under "results and 
conclusions". 

RESULTS & CONCLUSIONS Introduction:  
1. Not all trials are required to post results within one year – 
exceptions are allowed and trials can apply for an extension. This 
should be made more clear. In fact, the majority of trials on 
ClinicalTrials.gov probably do not meet the mandatory reporting 
within one year requirements.  
Methods.  
1. How were studies which were listed as more than one phase (e.g. 
Phase I/II) which is common within this dataset?  
2. Requirements for publication within a year of completion refers 
actually to the „primary completion date‟ (see 
http://prsinfo.clinicaltrials.gov/DelayedSubmission.html). Therefore 
why was „completion date‟ the main source of completion data used 
instead and „primary completion date‟ only used when „complete 
date‟ was missing.  
3. Regarding the requirement to register within 21 days of the start 
date: The field “Study start” on ClinicalTrials.gov is currently given as 
a “month-year” type variable. So you can only really tell when the 
trial started to the nearest month. This must surely influence whether 
some trials were considered to start on time or late?  
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Results  
1. My experience of trial data is that data such as trial duration are 
usually right skew distributed – I suggest that interquartile ranges 
and median values may be better summary statistics in general.  
2. There is no requirement for phase I trials to publish results. 
Therefore it is unsurprising that phase II, III and IV trials are more 
likely to report results.  
3. Page 11 – “Posting of results on ClinicalTrials.gov”. It is in-fact 
possible to calculate at the study level the time difference between 
study completion and study results posting (see Prayle et al and Law 
et al). The analysis presented is somewhat limited as it does not do 
this. A more nuanced analysis of the results reporting data would 
take into account the one year interval allowed between primary 
completion date and results reporting. I think the sensible way to 
look at results reporting would be to look at all trials which should 
have reported results in each year, and calculate the proportion 
which had in fact made this deadline. (i.e. if a trial completes in Nov 
2009, it should report results by Nov 2010).  
However, even this more appropriate analysis would not take into 
account the fact that many trials do not actually fall under the 
“mandatory reporting requirements” regulations. Indeed, an 
oversimplification is that only trials which are of FDA approved 
drugs, devices and biological agents are required to report within a 
year. And even if a trial is required to report, it can still apply for an 
extension.  
 
Discussion  
1. Most journals do not consider ClinicalTrials.gov posting 
“publication”. I disagree strongly that most journals would consider 
uploading summary statistics to the registry being "scooped". 
Journals exist within the legal framework, and have embraced the 
need for trial registration. They add value to the medical literature by 
publishing peer reviewed papers which analyse the raw data, and 
interpret it within the existing literature. They should not feel that 
they are being “scooped”. If the author has data that they do (e.g. 
communications from journals), it should be properly cited. 

GENERAL COMMENTS Overall, the author needs to state how this analysis improves on the 
previous literature which has used the same ClinicalTrials.gov 
dataset. The impact of the various effects of legislation and guidance 
over time on trial registration has previously been discussed by Law 
et al (Health Affairs, 2011), and an analysis of publication of results 
restricted to a group of clinical trials which meet the criteria for 
mandatory reporting has been published by Prayle et al (2012).  
The data on late registration are more interesting as I think this is 
original. But because of the low resolution of these data (as the 
database only gives monthly data) I am unsure of the accuracy of 
the data. A sensitivity analysis which considered the possible range 
of proportions of trials which met the criteria would be useful, and 
much more helpful than the current method of presenting data as 
mean duration between registration and trial commencement. 

 

REVIEWER Dwan, Kerry  
University of Liverpool, Centre for Medical Statistics and Health 
Evaluation 

REVIEW RETURNED 12-Apr-2012 

 

RESULTS & CONCLUSIONS Other research is not mentioned that looks at the quality of data in 
trial registries that would be appropriate to this work. Viergever, R.F. 
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& Ghersi, D. (2011) ‚The Quality of Registration of Clinical Trials‟, 
PLoS ONE, 6 (2), e14701, Public Library of Science [Online]. 
DOI:10.1371/journal.pone.0014701 (Accessed 27 January 2012). 

GENERAL COMMENTS Introduction  
1. When discussing the 36 negative FDA studies, the following 
figures regarding publication do not add to 36 – please check.  
Methods  
2. I suggest you use the passive rather than the active voice.  
3. It has not been stated which variables in the model were 
significant and which were decided on a priori.  
4. The final sentence in the method should really be included in the 
results section.  
Results  
5. In the first paragraph, I don‟t think it‟s appropriate to test for a 
difference between funding and duration as this is not an objective 
and there is the issue of multiple testing.  
6. The third paragraph beginning „A very large increase....‟ could do 
with editing as it is a bit confusing and difficult to read.  
Discussion  
7. IND – I have not seen this referred to in the text previously.  
 
Kerry Dwan  
Research Associate  
The University of Liverpool  
UK  
 
I have no competing interests 

 

REVIEWER Deborah A. Zarin, M.D.  
Director, ClinicalTrials.gov  
National Institutes of Health 

REVIEW RETURNED 30-Mar-2012 

 

THE STUDY Although this manuscript addresses an important question, the 
specific hypotheses reflect fundamental lack of understanding of the 
ClinicalTrials.gov database and the prevailing laws. In particular, 
FDAMA covered drug studies, conducted under an IND, that 
covered "serious and life threatening conditions." In addition, the 
requirement was to register these trials within 21 days of the first 
participant's enrollment. However, the methods used did not restrict 
the sample of trials to a) drug studies; b) studies done under an IND; 
c) studies of a "serious or life threatening condition;" Furthermore, 
the author states that he used a sample of trials "registered in the 
US" though it's not clear what that means (with at least one site in 
the US? with a US sponsor?) Finally, it is not possible, based on 
public data, to determine whether or not a trial was registered within 
21 days of enrollment of the first participant (since study start is 
when the trial is "open" to enrollment, not necessarily when 
somebody enrolls.)  
Furthermore, FDAAA did not amend FDAMA--it created a new law 
that had different scope. FDAAA scope was limited to certain phase 
2-4 drug and device studies. It is not possible to use the author's 
methods to determine compliance with FDAAA. 

RESULTS & CONCLUSIONS I would refer the author to some more recent publications, including 
Law et al, Health Affairs, 2011; and Zarin et al, NEJM, 2011. 

 

VERSION 1 – AUTHOR RESPONSE 
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Reviewer: Andrew Prayle  

University of Nottingham  

UK  

 

Competing interests:- No financial competing interests. I am funded by the NIHR. I wrote a very 

similar paper using a subgroup of the same dataset in 2012 (Prayle et al, BMJ 2012).  

 

Law et al 2011 is an important work which has not been cited. It has several similarities to this work 

(i.e. analysis of the database over time).  

*** I have added this to the discussion as suggested.  

 

The dataset should be placed in a public repository to allow reproduction of the results (e.g. data-

dryad).  

*** I have done so (see Dryad.org: 10.5061/dryad.4j190).  

 

Regarding study design please see below under "results and conclusions".  

 

Introduction:  

1. Not all trials are required to post results within one year – exceptions are allowed and trials can 

apply for an extension. This should be made more clear. In fact, the majority of trials on 

ClinicalTrials.gov probably do not meet the mandatory reporting within one year requirements.  

*** As requested, I have further clarified the reporting requirements on page 4.  

 

Methods.  

1. How were studies which were listed as more than one phase (e.g. Phase I/II) which is common 

within this dataset?  

*** If a study was listed as Phase I/II I treated it as Phase II; if a study was listed as Phase II/III I 

treated it as Phase III. I have added this to the methods on page 7.  

2. Requirements for publication within a year of completion refers actually to the „primary completion 

date‟ (see http://prsinfo.clinicaltrials.gov/DelayedSubmission.html). Therefore why was „completion 

date‟ the main source of completion data used instead and „primary completion date‟ only used when 

„complete date‟ was missing.  

*** Primary completion date was frequently left blank in the database, whereas Completion date data 

were more complete. The reason for this is that this definition for „primary completion date‟ was not 

added until 2009, and therefore only had relevance to the very latest studies in the data set. In my 

sensitivity analysis, I have deemphasized the relevance of studies completed after 2009 under the 

assumption that they could still be under analysis.  

 

3. Regarding the requirement to register within 21 days of the start date: The field “Study start” on 

ClinicalTrials.gov is currently given as a “month-year” type variable. So you can only really tell when 

the trial started to the nearest month. This must surely influence whether some trials were considered 

to start on time or late?  

*** This is actually not correct. In the downloaded data set, dates were entered to the calendar date. 

In Law et al, the approach was taken to truncate at the level of months; my analysis was more 

granular and used actual calendar dates. For example, in the downloaded data set (see the Dryad 

site, where this has been uploaded), a user who registered on 2 Nov 1999 (the first date CTG 

accepted registrations) is coded in SPSS as 36466.  

Results  

1. My experience of trial data is that data such as trial duration are usually right skew distributed – I 

suggest that interquartile ranges and median values may be better summary statistics in general.  

*** I have examined the skew distributions and there is indeed a subtle shift to the right as the 

reviewer suggests. Because the differences between the calculated median and mean results were 
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quite minor and do not affect the conclusions of the paper in any substantial way, I have opted to 

continue with reporting the mean and SD.  

 

2. There is no requirement for phase I trials to publish results. Therefore it is unsurprising that phase 

II, III and IV trials are more likely to report results.  

*** I agree with this point and have noted that limitation in the introduction and the discussion.  

 

3. Page 11 – “Posting of results on ClinicalTrials.gov”. It is in-fact possible to calculate at the study 

level the time difference between study completion and study results posting (see Prayle et al and 

Law et al). The analysis presented is somewhat limited as it does not do this.  

*** I would be curious to find out how they did this. The data set as downloaded only included 

publication status as a binary outcome, but did not include a field for date of posting. That said, I see 

this as a minor limitation that does not alter the central point of this analysis, which is that posting of 

results, in aggregate, is rarely done.  

 

A more nuanced analysis of the results reporting data would take into account the one year interval 

allowed between primary completion date and results reporting. I think the sensible way to look at 

results reporting would be to look at all trials which should have reported results in each year, and 

calculate the proportion which had in fact made this deadline. (i.e. if a trial completes in Nov 2009, it 

should report results by Nov 2010). However, even this more appropriate analysis would not take into 

account the fact that many trials do not actually fall under the “mandatory reporting requirements” 

regulations. Indeed, an oversimplification is that only trials which are of FDA approved drugs, devices 

and biological agents are required to report within a year. And even if a trial is required to report, it 

can still apply for an extension.  

*** I have attempted to do this in the sensitivity analysis presented on page 10 of this section. There I 

limited the set to those studies that were completed in 2008 and therefore should have had ample 

time to post their results, and then looked at the following years to see how many sets of results were 

actually posted and which could therefore plausibly have been related to the 2008 completers. Even 

under the most optimistic set of assumptions, posting rates were very low. The key limitation appears 

to be studies that are part of registration dossier, for which posting is not required until 30 days post 

licensure. I have discussed this previously as a limitation of the analysis.  

 

Discussion  

1. Most journals do not consider ClinicalTrials.gov posting “publication”. I disagree strongly that most 

journals would consider uploading summary statistics to the registry being "scooped". Journals exist 

within the legal framework, and have embraced the need for trial registration. They add value to the 

medical literature by publishing peer reviewed papers which analyse the raw data, and interpret it 

within the existing literature. They should not feel that they are being “scooped”. If the author has data 

that they do (e.g. communications from journals), it should be properly cited.  

*** I respectfully disagree with this assertion. When I worked in industry, I had numerous discussions 

on this issue with the publications manager who was deeply concerned about the potential that raw, 

unfiltered trials results, would be posted to CTG prior to having a paper in print. This concern is surely 

not unique to industry: what researcher would wish to have their results presented without context, 

explanation of methods, and a discussion of limitations and implications? One tangible impact is that 

the company was less willing to submit papers to high tiered journals given concerns that the lost 

review time would put us behind the CTG posting deadline. I cannot comment on whether this is a 

systemic problem in industry in academia, but its impact on our workflow was tangible. Similarly, 

nearly all journals impose an embargo on results prior to publication, and the reason for this is clear: 

journals succeed or fail based on their ability to attract an audience with novel provocative findings. 

To the extent that trials results are posted on CTG in advance of publication in a journal, this has the 

potential to dilute impact.  
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Overall, the author needs to state how this analysis improves on the previous literature which has 

used the same ClinicalTrials.gov dataset. The impact of the various effects of legislation and guidance 

over time on trial registration has previously been discussed by Law et al (Health Affairs, 2011), and 

an analysis of publication of results restricted to a group of clinical trials which meet the criteria for 

mandatory reporting has been published by Prayle et al (2012).  

*** I have added further comment to the publication by Law et al, and noted some of the 

methodological limitations of that study. In particular, their decision to exclude data from points in time 

proximal to a regulatory change represented a in some regards a lost opportunity to observe the 

effects of a natural experiment in process. Moreover, their decision to truncate dates at the month 

level, rather than the day level, has evident limitations in terms of their ability to comment accurately 

on events that are timed at intervals less than one month (i.e., registration deadlines, which are to 

occur at 21 days post trial initiation).  

 

The data on late registration are more interesting as I think this is original. But because of the low 

resolution of these data (as the database only gives monthly data) I am unsure of the accuracy of the 

data.  

*** This comment stems from an erroneous assumption, namely that we were only able to analyze at 

the level of months. This is not correct – the analysis was calculated based on a delta of days, not 

months.  

A sensitivity analysis which considered the possible range of proportions of trials which met the 

criteria would be useful, and much more helpful than the current method of presenting data as mean 

duration between registration and trial commencement.  

*** To clarify, the current analysis presents data both in terms of the mean delta days from start to 

registration and also the proportion of studies registered within the 21-day window mandated by 

FDAMA. 

Reviewer: Kerry Dwan  

Research Associate  

The University of Liverpool  

UK  

 

I have no competing interests  

 

Other research is not mentioned that looks at the quality of data in trial registries that would be 

appropriate to this work. Viergever, R.F. & Ghersi, D. (2011) ‚The Quality of Registration of Clinical 

Trials‟, PLoS ONE, 6 (2), e14701, Public Library of Science [Online]. 

DOI:10.1371/journal.pone.0014701 (Accessed 27 January 2012).  

*** The reviewer is quite correct: the current analysis did not assess quality of data entered, but rather 

focused on metrics associated with the registration process itself. The poor quality of the data entered 

on CTG represents a further dimension of the problem with the use of CTG. I have added this citation 

in the paper. Thank you for suggesting this citation.  

 

Introduction  

1. When discussing the 36 negative FDA studies, the following figures regarding publication do not 

add to 36 – please check.  

*** Thank you for spotting that error. It should have been 3, not 5, trials that were published as 

„negative‟. The total is now 36.  

Methods  

2. I suggest you use the passive rather than the active voice.  

*** A stylistic issue – I have elsewhere been urged NOT to use the passive voice. I made a decision 

that since it was one person (me) that did the analysis and wrote the paper, that it felt odd to describe 

in the abstract passive voice.  
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3. It has not been stated which variables in the model were significant and which were decided on a 

priori.  

*** It was sex and age groups. I have added this to page 7.  

 

4. The final sentence in the method should really be included in the results section.  

*** I have moved this to the results, on page 10.  

 

Results  

5. In the first paragraph, I don‟t think it‟s appropriate to test for a difference between funding and 

duration as this is not an objective and there is the issue of multiple testing.  

*** I included these data for descriptive purposes. When I presented these results to my peers prior to 

submission, I was frequently asked about study duration and whether this differed by funding source. 

So I included them. My guess is that readers will be curious about this issue, so I would prefer to 

leave them in the paper. There is no multiplicity here since I draw no conclusions about this other than 

to state that there was a difference: these results are not used in any of the adjusted models, for 

example.  

 

6. The third paragraph beginning „A very large increase....‟ could do with editing as it is a bit confusing 

and difficult to read.  

*** I have rewritten this for clarity on page 8.  

 

Discussion  

7. IND – I have not seen this referred to in the text previously.  

***IND was defined on page 4 of the paper.  

 

 

 

 

Reviewer: Deborah A. Zarin, M.D.  

Director, ClinicalTrials.gov  

National Institutes of Health  

 

Although this manuscript addresses an important question, the specific hypotheses reflect 

fundamental lack of understanding of the ClinicalTrials.gov database and the prevailing laws. In 

particular, FDAMA covered drug studies, conducted under an IND, that covered "serious and life 

threatening conditions." In addition, the requirement was to register these trials within 21 days of the 

first participant's enrollment. However, the methods used did not restrict the sample of trials to a) drug 

studies; b) studies done under an IND; c) studies of a "serious or life threatening condition;"  

*** The search fields available on CTG do not permit filtering on these variables. Rather, I took as an 

assumption if a sponsor registered their study on CTG that they deemed it to have met one or more of 

these criteria. Moreover, given the very large number of studies that were downloaded (>54,000), 

there was no practical way to screen individual trials that had registered were for „serious or life 

threatening conditions‟ – to do so would have required thousands of hours. That said, the FDA‟s 

guidance documents on what constitutes a „serious or life threatening condition‟ is actually very 

encompassing. “ . . . the seriousness of a disease is a matter of judgment, but generally is based on 

such factors as survival, day-to-day functioning, and the likelihood that the disease, if left untreated, 

will progress from a less severe condition to a more serious one. For example, acquired 

immunodeficiency syndrome (AIDS,), all other stages of human immunodeficiency virus (HIV) 

infection, Alzheimer‟s disease, angina pectoris, heart failure, cancer, and many other diseases are 

clearly serious in their full manifestations. Furthermore, many chronic illnesses that are generally well 

managed by available therapy can have serious outcomes. For example, inflammatory bowel disease, 
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asthma, rheumatoid arthritis, diabetes mellitus, systemic lupus erythematosis depression, psychoses, 

and many other diseases can be serious in some or all of their phases or for certain populations.” 

(FDA Guidance document, March 2012 “Guidance for Industry, information program on clinical trials 

for serious or life-threatening diseases and conditions”). My reading of this guidance is that this would 

exclude very few conditions/studies. Therefore, I feel that the approach taken in this analysis was 

consistent with FDA guidance and therefore justified.  

 

Furthermore, the author states that he used a sample of trials "registered in the US" though it's not 

clear what that means (with at least one site in the US? with a US sponsor?)  

*** The CTG „advanced search‟ function (http://www.clinicaltrials.gov/ct2/search/advanceds) includes 

a series of filters, one of which is location. My only filter when I downloaded the data set was to filter 

for country 1, selecting „United States‟. I have clarified this on page 6.  

 

Finally, it is not possible, based on public data, to determine whether or not a trial was registered 

within 21 days of enrollment of the first participant (since study start is when the trial is "open" to 

enrollment, not necessarily when somebody enrolls.)  

*** Dr. Zarin is correct that the „study start date‟ may not be the date on which enrollment first 

occurred, but could be the data on which enrollment first COULD have occurred. While I did not claim 

in the paper that this was the date of first enrollment, it is important to be clear on this definition so I 

have included language on page 6 to emphasize her point.  

 

Furthermore, FDAAA did not amend FDAMA--it created a new law that had different scope.  

*** I apologize for the wording: I was referring to the Food, Drug and Cosmetics act as being 

amended, not FDAMA. My citation was for the FDAAA. I have rewritten this to be clear on page 4.  

 

FDAAA scope was limited to certain phase 2-4 drug and device studies. It is not possible to use the 

author's methods to determine compliance with FDAAA.  

*** I respectfully disagree with the assertion that this issue cannot be addressed in this analysis. By 

excluding Phase I studies, and limiting to trials listed as „completed‟, and then stratifying by year, 80-

90% of Phase II-IV studies, completed after 2007 DID NOT have their results posted on CTG. In the 

current version of the paper, I have noted as a limitation that some studies may be exempt from the 

requirement if they are currently under evaluation for approval by FDA. Therefore, I have not changed 

this section.  

 

In addition the comments above, I would refer the author to some more recent publications, including 

Law et al, Health Affairs, 2011; and Zarin et al, NEJM, 2011.  

*** Thank you for these additional references. I have incorporated these into the paper. We note that 

the paper by Law et al conducted a similar analysis to the current paper, though excluded Phase I 

trials and also excluded data from the months surrounding a regulatory action, which the current 

analysis was explicitly trying to capture. In addition, the law analysis did not calculate by calendar 

date, but truncated by month, which would render their ability to assess compliance with registration 

time inaccurate (since the window of compliance is less than one month). In the current analysis, I 

converted registration dates directly into calendar dates, and so was able to calculate compliance 

rates by the day, therefore significantly improving the accuracy of this determination.  

 

 

VERSION 2 – REVIEW 

REVIEWER Deborah A. Zarin, MD  
Director, ClinicalTrials.gov 

REVIEW RETURNED 24-May-2012 
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THE STUDY As we discussed in our review of the earlier version, this paper is 
fundamentally flawed. The analyses provided do not support the 
conclusions that the authors are trying to make. This starts with the 
first assertion that they aim is to assess "compliance with FDAMA." 
(Methods, Aim 1) FDAMA does not include results reporting, and the 
authors do not attempt to assess compliance with FDAMA--they are 
mainly attempting to assess compliance with a different law, FDAAA. 
However, for this their analysis is a) flawed; and b) not as good as 
other recently reported analyses by Prayle et al;  
 
The authors response to earlier criticisms are not sufficient; for 
example, the fact that the system does not support a certain analysis 
does not mean that a different analysis is sufficient to answer the 
question.  
 
There are too many inaccuracies to repeat, but a representative one 
is: "...sponsors were encouraged to report study results on CTG 
from its inception--and legally required to do so since 2008..." In fact, 
CTG did not even include a results database until 2008--so it was 
not possible to report results prior to that time. 

RESULTS & CONCLUSIONS the analysis is fundamentally misguided 

 

REVIEWER Andrew Prayle,  
University of Nottingham. I am funded by the NIHR. I have published 
on this topic in the past. 

REVIEW RETURNED 22-May-2012 

 

GENERAL COMMENTS I apologise to the authors and editors that I was not aware that date 
data accurate to the day could be extracted from the database with 
the XML format record download option - I was in error here, and 
thank the author for correcting me on this point.  
 
A major limitation of this work is that a large proportion of trials which 
are on ClinicalTrials.gov are not in fact required to report results. 
These studies are within this dataset and falsely increases the 
denominator, giving the low reporting results rate. This is still not 
clear to the casual reader.  
 
In the discussion, the author states that the legislation has had little 
effect upon results reporting. When my co-authors and I compared a 
group of studies which were required to report (as far as we can tell) 
to a group which were not, significantly more studies which fell in the 
results reporting required group had in-fact reported results. In my 
opinion the present study can't address the issue of whether the 
FDAAA has improved results reporting, as it doesn't compare 
studies which are and are not required to report results.  
 
Of note, although the overall reporting rates in ClinicalTrials.gov are 
low, a recent analysis by the NIH / FDA has been reported in the 
press (on nature.com - it is not yet published as far as I know) which 
suggests that the overall reporting rates of trials which fall under the 
FDAAA is better than stated in this paper.  
 
I'm still not sure how this paper improves upon the 2011 paper by 
Law et al. Law et al investigated the proportion of studies which 
were registered within the 21 day window. Although the time 
resolution was lower (monthly rather than daily units of time), they 
also found that approximately 50% of studies were "late" in 
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registering - but I note Dr. Zarin's point that the publicly available 
data don't give the date of first patient enrolling into the study.  
 
Additionally they looked at how the rate of registration was 
influenced by external events. Figure 2 in the Law paper, although 
presented differently, illustrates how external events influenced trial 
registration. And they also looked at factors which predicted 
reporting in a multivariate analysis, and found that higher study 
phase, and industry were more likely to report results.  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: Deborah A. Zarin, MD  

Director, ClinicalTrials.gov  

 

As we discussed in our review of the earlier version, this paper is fundamentally flawed. The analyses 

provided do not support the conclusions that the authors are trying to make. This starts with the first 

assertion that they aim is to assess "compliance with FDAMA." (Methods, Aim 1) FDAMA does not 

include results reporting, and the authors do not attempt to assess compliance with FDAMA--they are 

mainly attempting to assess compliance with a different law, FDAAA.  

*** This comment pertains to the following statement in the manuscript: “1) „What was the pattern of 

trial registrations over time, and how did this relate external events intended to promote compliance 

with FDAMA?‟ “ To clarify, objective one only related to registration of trials, and therefore is focused 

on compliance with FDAMA. By contrast, objective 3 pertained to posting of results, which was 

introduced under FDAAA. To avoid confusion I have modified this sentence as follows. “1) „What was 

the pattern of trial registrations over time, and how did this relate external events intended to promote 

compliance with the mandates?‟ “  

 

However, for this their analysis is a) flawed; and b) not as good as other recently reported analyses by 

Prayle et al;  

*** In response, Dr. Zarin‟s observations about the reporting limits for posting of results was entirely 

correct, and I believe that the current analysis appropriately addresses her concerns. It is difficult for 

me to comment on whether my current paper is „as good‟ as Prayle et al‟s paper. In my opinion, 

Andrew Prayle‟s paper was excellent.  

 

While not specifically addressed in her current comments, I have also attempted to clarify at multiple 

points in the revised manuscript the differences in time and scope between FDAMA and FDAAA, in 

an effort to minimize confusion about who was required to do what and in what period of time.  

 

The authors response to earlier criticisms are not sufficient; for example, the fact that the system does 

not support a certain analysis does not mean that a different analysis is sufficient to answer the 

question.  

*** I believe that this comment may be related to the issue of whether results posting occurred within 

the one-year window mandated by FDAAA. If this assumption is correct, again I note that the CTG 

dataset that is available to the public does not include the date on which a given set of study results 

was posted, but merely whether describes this solely in binary fashion (posted vs. not-posted). 

Ideally, I would have wished to create a derived variable based on the window of compliance and 

analyzed the data set as a cohort, linking compliance at the level of individual studies. Given the 

structure of the public data set, that is not possible. Instead, I addressed this issue by „indexing‟ the 

total volume of studies completed against the number of studies posted within the window of time 

defined above. From this analysis, while I could not link compliance of individual studies, it was still 

possible to conclude that overall, posting results were poor (though higher than that reported earlier 

by Prayle et al).  
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There are too many inaccuracies to repeat, but a representative one is: "...sponsors were encouraged 

to report study results on CTG from its inception--and legally required to do so since 2008..." In fact, 

CTG did not even include a results database until 2008--so it was not possible to report results prior 

to that time.  

*** I have removed this statement from the manuscript, instead specifying the four criteria for inclusion 

under the posting mandate established by FDAAA. To emphasize this point, I have added further 

clarifications to the methods, results and discussion sections. Table 4 and 5, which include data from 

prior to the start of this window, have been revised accordingly.  

 

Dr. Zarin‟s comment that, „There are too many inaccuracies to repeat, . . . „ is hard to respond to since 

it provides no specific areas for revision, but rather implies that the entire analysis is fundamentally 

flawed. I disagree with that conclusion, and have attempted to justify my position by making extensive 

revisions as described above. My sincere hope is that this review cycle leads to a manuscript that we 

can all agree upon and which will be useful and interesting to the BMJ-Open readership. 

 

 

Reviewer: Andrew Prayle, University of Nottingham. I am funded by the NIHR. I have published on 

this topic in the past.  

 

I apologise to the authors and editors that I was not aware that date data accurate to the day could be 

extracted from the database with the XML format record download option - I was in error here, and 

thank the author for correcting me on this point.  

 

A major limitation of this work is that a large proportion of trials which are on ClinicalTrials.gov are not 

in fact required to report results. These studies are within this dataset and falsely increases the 

denominator, giving the low reporting results rate. This is still not clear to the casual reader.  

*** Andrew Prayle raises an important point regarding the analysis as originally presented, as does 

Dr. Zarin (see her comments below). It is correct that the mandate for reporting was introduced after 

September 27 2008, and then only with a number of qualifications regarding the kinds of studies that 

would are targeted. To reflect that, I completely re-ran the statistical analysis for posting of results 

after applying the following limits.  

 

First, I created a window in time for studies that I included in my analysis. On the front end, this is 

defined by the requirement for posting of studies that were ongoing or posted as of 27 September 

2007 (i.e., the start date defined in the FDAAA statute). Therefore, I limited my analysis set to those 

studies for which a „study completed date‟ fell on or after the 28th of September (since if the study 

was completed on the 28th, it stands to reason that it was ongoing still as of the 27th). The back end 

of this window was defined by the date on which I downloaded the CTG data set for analysis, minus 

one year, since studies were entitled to post their results up to one year after study completion. For 

example, if a study was completed on the 24th of June 2010, they could still have posted their results 

within a year if they uploaded on the 25th of June 2011, the day after the data set was downloaded 

from CTG. Therefore, the window for inclusion spanned from 28 Sept 2007 through 23 June 2010.  

 

I then further limited to the set to studies at Phase II or beyond for which the variable „study type‟ was 

listed as „interventional‟. From this set I was able to assess the frequency of postings between 

industry and non-industry sponsored studies. The FDAAA specifies also that only studies governed 

under IND need to register. Therefore, in the multivariate analysis of factors associated with posting to 

CTG, it made little sense to include non-industry sponsored studies, as these are generally NOT 

governed by an IND application. Accordingly, for the multivariate analysis, I further limited the analysis 
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set to industry sponsored studies, making the assumption that an industry sponsored, Phase II or 

beyond, interventional study, is exceptionally likely to be governed under IND. I recognize that even 

with this limitation, it is possible that some fraction of studies may still not have been required to post 

results to CTG, but I think it is reasonable to assume that the misclassification here should be 

extremely small. Since it could be ambiguous whether studies with blended funding (industry plus 

non-industry) should be covered by the FDAAA mandate, I erred on the side of excluding these as 

well. All of this is documented in the methods section, pages 6, 7 and 8). In addition, I have rewritten 

and expanded the section on the limitations of the analysis on page 14.  

 

As Dr. Prayle noted in his previous review, the fidelity of the data entered onto CTG is sometimes 

unreliable. Therefore, as a final test of the fidelity of this selection process, which yielded 

approximately 3300 relevant studies, I manually inspected the descriptions of the interventions for the 

first 200 studies selected under these limits to determine whether there were examples of studies that 

should not have been selected and found none, i.e., all 200 were industry sponsored, interventional 

studies, with US enrollment, and which were at Phase II or beyond. From this, I felt that the analysis 

set was now robust, and I proceeded to repeat my prior analysis (See results section, pages 11-12 

and tables 4 and 5).  

 

These changes are reflected in a macro re-write of the introduction (pg 4), methods section (pgs 6-8), 

the results section pertaining to posting rates (pgs 11-12), Tables 4 and 5, and of course the 

discussion (notably pages 12 and 14-16). Throughout, I have emphasized the specifications of the 

mandate in an attempt to emphasize that certain categories of studies are covered while others are 

not.  

 

 

In the discussion, the author states that the legislation has had little effect upon results reporting. 

When my co-authors and I compared a group of studies which were required to report (as far as we 

can tell) to a group which were not, significantly more studies which fell in the results reporting 

required group had in-fact reported results. In my opinion the present study can't address the issue of 

whether the FDAAA has improved results reporting, as it doesn't compare studies which are and are 

not required to report results.  

*** I agree completely with this logic. Using the revised analysis described above, I now report a 

revised AOR for posting of results as a function of sponsorship, after narrowing the set to studies 

likely to be covered by FDAAA (see above). What I found was that reporting is far more common for 

studies that appear to be covered by the mandate than for those that are not. With that said, the 

difference is relative, since the overall compliance rate is quite poor even among those studies that 

are required to post, i.e., approximately 80% do not post their results.  

 

Of note, although the overall reporting rates in ClinicalTrials.gov are low, a recent analysis by the NIH 

/ FDA has been reported in the press (on nature.com - it is not yet published as far as I know) which 

suggests that the overall reporting rates of trials which fall under the FDAAA is better than stated in 

this paper.  

 

*** I look forward with interest to reading this analysis when it is published. In this regards, it is 

interesting that the reporting rates in my current analysis are also far higher than those reported in the 

paper by Law et al. Of possible relevance, that earlier analysis used data as far as May 2010, while 

this analysis included data through June 2011. It is possible that this explains the difference in 

magnitude of our findings (though they agreed broadly that compliance was sub-optimal), since the 

additional year provided sponsors with that much more time in which to post their results. As noted 

earlier, the data set from CTG only includes a binary variable (posted vs. not-posted) but does not 

include the actual date on which the results were posted, without which it was not possible to test this 

hypothesis.  
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I'm still not sure how this paper improves upon the 2011 paper by Law et al. Law et al investigated the 

proportion of studies which were registered within the 21 day window. Although the time resolution 

was lower (monthly rather than daily units of time), they also found that approximately 50% of studies 

were "late" in registering - but I note Dr. Zarin's point that the publicly available data don't give the 

date of first patient enrolling into the study.  

*** Regarding the comparison with Law et al, I was unaware of this paper until entering the review 

process. While we reached similar conclusions, there were several important differences. First, the 

current analysis analyzed reporting compliance based on calendar dates, without truncating by 

month, and in that sense is arguably an improvement over the prior work. Second, the posting rates in 

my analysis were significantly higher than that shown by Law et al (as noted above). Third, I believe 

that there is intrinsic value in several, independently conducted analysis, using different approaches, 

and without consultation, addressing the same question. To the extent that they reach similar 

conclusions, that adds validity to the observation and diminishes the possibility that any one of those 

is a spurious result, as often happens in the medical literature. Fourth, there are different 

interpretations of these data, and additional voices and perspectives that can be brought to discussion 

this important issue. To my view, the scientific process benefits when intriguing findings are 

repeated/replicated/challenged in the scientific literature.  

 

From a broader perspective, it appears that the reviewers and I are broadly aligned about the 

importance and implications of these kinds of findings. Fundamentally, we are all gravely concerned 

about the effects of publication bias on the fidelity of the medical literature. Both mandates (FDAMA 

and FDAAA) represent, in varying degrees, attempts to solve this problem through legislation. The 

actions by the ICMJE in 2005 were an additional attempt that, perhaps ironically, appeared to be even 

more influential than the two legislative actions. Thematically related to this analysis, Ross et al, in an 

elegant paper co-authored with Deborah Zarin, showed how common it is for NIH sponsored works to 

go unpublished, pointing out that the issues addressed in our papers are but the tip of the iceberg. My 

goal in conducting this analysis and writing this paper was to draw attention to an important threat to 

evidence based decision-making in medicine and health. To the extent that it has introduced me to 

kindred spirits in this realm, I consider myself fortunate. I hope that the reviewers feel the same.  

 

Additionally they looked at how the rate of registration was influenced by external events. Figure 2 in 

the Law paper, although presented differently, illustrates how external events influenced trial 

registration. And they also looked at factors which predicted reporting in a multivariate analysis, and 

found that higher study phase, and industry were more likely to report results.  

*** As above, I do not believe that studies should be blocked from publication simply because they are 

concordant with earlier analyses. Moreover, there are important differences in the two analyses, 

making the works complementary.  

 

 

VERSION 3 - REVIEW 

REVIEWER Andrew Prayle,  
University of Nottingham. I am funded by the NIHR. I have published 
on this topic in the past. 

REVIEW RETURNED 02-Jul-2012 

 

THE STUDY I still think that the author has not reliably been able to determine 
which studies fall under the FDAAA, despite the change in 
methodology. In our paper we used a methodology in which we 
manually (and laboriously) cross referenced studies on 
ClinicalTrials.gov with drugs@FDA to try to determine if a study was 
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of an approved drug (and therefore falls under the requirement to 
report results), and despite our best efforts our results have 
subsequently been subject to some debate.  
 
So I advise extreme caution in interpreting the current analysis as 
we have found over the last few months that despite our careful 
approach, we have been criticized by the FDA (who have access to 
the primary data in far more detail than the publically available 
datasets). I would not publish it as it stands.  
 
2. The data on time to register studies on ClinicalTrials.gov have not 
changed and remains very similar to that of Law et al.  
There may be some merit in replicating scientific work in new 
populations. However, in a sense much of this work is reproducing 
previously published results with the same publically available 
dataset – I don‟t think that there is much added value in doing that 
unless you can show that the previous analysis was flawed in some 
respect. The editors will have to decide whether the differences 
between our paper and the Law et al paper and this paper are 
enough to justify publication.  
 
So overall, although this is interesting, I think that as it stands 
despite changing the methodology it is still flawed and thus open to 
criticism. 
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