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Reviewer Response: "Postmarket studies required by the US Food and Drug Administration for 
new drugs and biologics approved between 2009 and 2012: cross-sectional evaluation" 
 
Editor reports: 
 
Detailed comments from the meeting: 
 
First, please revise your paper to respond to all of the comments by the reviewers. Their reports are 
available at the end of this letter, below. 
 
Please also respond to these additional comments by the committee: 
 
- The main message of the paper could be made clearer. One editor did not understand what point you 
were making in the second bullet of the “what this paper adds section.” Another editor commented: “I 
wasn't sure what the reporting requirements were and so couldn't judge the degree of "wrongness" or 
where any problem lies.  Are the companies failing to carry out the required research?  Is the FDA failing 
to monitor compliance? Is public reporting and dissemination less transparent than the authors and public 
may wish?… So I'm not sure what the nature of the problem is that they are reporting or where the 
remedies lie.” This comment highlights the need to emphasize the main message of your paper. 
 
Response:  
 
We would like to thank the editors for considering our manuscript and for giving us the 
opportunity to revise and clarify the main message of our paper. We appreciate the helpful 
comments provided by the editors and reviewers.  
 
We believe that there are two main messages in our manuscript: 1) Public information regarding 
postmarketing requirements currently lacks transparency and 2) Although approximately three-
fourths of postmarket studies are registered and nearly three-fourths reported results or were 
published, our findings suggest that at least one-quarter of these required studies are not being 
publicly disseminated. We have updated the “what this study adds” section to further clarify that 
the registration and reporting of required prospective cohort studies, registries, and clinical trials is 
important because these studies are often the greatest clinical importance to physicians and 
patients. 
 
We have also modified our manuscript in order to provide information regarding postmarket 
clinical trials, which are highly likely to be subject to mandatory registration and results reporting 
under FDAAA, US legislation that mandates clinical trial registration and outcome reporting on 
ClinicalTruals.gov. Therefore, opportunities exist for the FDA to mitigate selective registration and 
results reporting of postmarket studies on ClinicalTrials.gov.  
 
To emphasize the implications of first message in the “what this study adds” section, we have 
clarified that there is often not enough information for physicians, patients, and researchers to 
understand the purpose of the requirement or study designs. In order to further clarify the second 
message, we have now modified our Introduction, Abstract, Methods, and Discussion sections to 
emphasize the nature of the problem as well as potential remedies.    
 
All of our changes/additions are italicized and underlined. 
 



Page 4, “What this study adds” Section: 
 
Many postmarketing requirements issued by the US Food and Drug Administration (FDA) at the time of 
approval are only briefly described and often do not contain enough public information for physicians, 
patients, and researchers to understand the purpose of the requirements or characterize the study 
designs. 
 
Among required prospective cohort studies, registries, and clinical trials, which are often the greatest 
clinical importance to physicians and patients, approximately three-fourths were registered on 
ClinicalTrials.gov, whereas among all registered studies for which results reporting would be expected, 
approximately three-fourths had done so, suggesting that at least one-quarter of these required studies 
are not being publicly disseminated.  
 
Among required prospective cohort studies, registries, and clinical trials that either reported results or 
were published, the median time from FDA approval to reporting or publication was approximately 4 
years, with two-thirds not reporting results publicly by the time of their original FDA report submission 
deadline. 
 
Opportunities exist for FDA to increase the transparency of postmarketing requirements as well as 
mitigate selective registration and ensure timely results reporting on ClinicalTrials.gov.  
 
Page 2, Abstract: 
 
Results Between 2009 and 2012, the FDA approved 97 new drugs and biologics for 106 indications with 
at least one postmarketing requirement at the time of first approval, for a total of 437 postmarketing 
requirements. Postmarket study descriptions were often short (median word count of 44 [interquartile 
range (IQR), 29-71]) and there was not enough information to determine the progress of nearly one-third 
(131 of 437 [30.0%]). Half (220 [50.3%]) of the 437 postmarketing requirements were for new animal or 
‘other’ studies, including pharmacokinetic and in vitro/in vivo studies, whereas nearly one-third (134 
[30.7%]) were for prospective cohort studies, registries, and clinical trials, and one-fifth (83 [19.0%)] 
were for secondary analyses or follow-up clinical, animal, or “other” studies. Among the 110 clinical 
trials, there was not enough information to establish use of randomization, comparator type, allocation, 
outcome, and number of patients to be enrolled for 38 (34.5%), 44 (40.0%), 62 (56.4%), 66 (60.0%), and 
98 (89.1%), respectively. Just over three-fourths (102 of 134, 76.1%) of the required prospective cohort 
studies, registries, and clinical trials were registered on ClinicalTrials.gov. Among the 50 registered and 
completed studies, 36 (72.0%) had reported results on ClinicalTrials.gov. Among the 65 completed 
studies, regardless of ClinicalTrials.gov registration, 36 (55.4%) were published in the peer-reviewed 
literature. Among the 65 completed studies, 47 (72.3%) had either reported results or were published 
Among the 47 studies that either reported results or were published, and the a median time from FDA 
approval to reported results or publication was of 47 (IQR, 32-67) months after FDA approval. Two-
thirds (32 of 47 [68.1%)] of these studies did not report results publicly by the time of their original FDA 
report submission deadline. Similar registration and reporting rates were observed when focused 
exclusively on clinical trials. 
Conclusions 
Postmarketing requirements for new drugs and biologics were often briefly described and did not contain 
enough information to characterize the required study designs. Approximately three-fourths of 
postmarketing requirements for prospective cohort studies, registries, and clinical trials were registered 
on ClinicalTrials.gov, and nearly three-fourths of completed studies reported results or were published, 
suggesting that at least one-quarter of these required studies are not being publicly disseminated. 
Opportunities exist for FDA to increase the transparency of postmarketing requirements as well as 
mitigate selective registration and ensure timely results reporting on ClinicalTrials.gov.  



 
Page 5, Introduction: 
 
Furthermore, it is not sufficient for postmarket studies to be completed; successful translation of clinical 
trial evidence into practice requires timely dissemination of their results. In 2007, the US FDA 
Amendments Act (FDAAA) was enacted, which mandated registration and results reporting on a publicly 
accessible clinical trial registry established by the National Institutes of Health, ClinicalTrials.gov, for 
all ongoing and forthcoming “applicable clinical trials” of FDA-regulated products.1 2 According to a 
recent internal evaluation by FDA, over one-third of “fulfilled” postmarket studies are not published in 
either the scientific literature or on the ClinicalTrials.gov website.3  
 
Page 9, Methods: 
 
For all new prospective cohort studies, registries, and clinical trials and all requirements that call for the 
completion and submission of the results from ‘ongoing’ prospective cohort studies and trials (hereafter 
‘prospective cohort studies, registries, and clinical trials’), we determined study registration and results 
reporting on ClinicalTrials.gov. These study designs are likely of greatest clinical importance to 
physicians and patients. However, we also evaluated registration and results reporting rates separately 
for clinical trials, since only ongoing and forthcoming “applicable clinical trials”, which excludes 
noninterventional studies, of FDA-regulated products are subject to mandated clinical trial registration 
and results reporting on ClinicalTrials.gov according to the Final Rule for Section 801 of FDAAA in 
2016 (see supplementary appendix box 2).1 2 One requirement for FDAAA coverage requires 
manufacturing data. In particular, FDAAA says that a trial must have a drug manufacturer in the US for 
export, or be conducted in the US, to be covered.1 2 4 5 This information is difficult to determine using 
public sources. Therefore, our sample of postmarket clinical trials are “highly likely” to be “applicable 
clinical trials.” 
 

Appendix Box 2. FDAAA applicable trials 
“Applicable clinical trials” are those subject to mandatory registration and reporting 
requirements under the Food and Drug Administration Amendments Act (FDAAA). Generally, 
this includes ‘controlled clinical investigation(s), other than a phase I clinical investigation, of a 
drug subject to section 505 of the Federal Food, Drug, and Cosmetic Act or to section 351 of this 
Act’.1 Furthermore, these trials should have ‘either initiated after 27 September 2007, or 
initiated on or before that date and were still ongoing as of 26 December 2007’,1 and meet one of 
the following conditions: 

A. The trial has one or more sites in the USA, 

B. The trial is conducted under an FDA investigational new drug application (IND), or 

C. The trial involves a drug or biological that is manufactured in the USA or its territories 
and is exported for research.1 2 6 

• As outlined on ClinicalTrials.gov, according to the Final Rule for Section 801 of FDAAA, 
“noninterventional (observational) clinical research (such as cohort or case-control studies)” 
are generally excluded from the registration and results submission requirements.2 

 
Page 15, Discussion: 
 

Among 97 new drugs and biologics approved by FDA between 2009 and 2012, we identified 437 
associated postmarketing requirements issued by FDA at the time of approval, many of which were only 



briefly described and often did not contain enough public information to understand the purpose of the 
requirement or characterize the required study designs. Furthermore, we were unable to locate up-to-
date information on the progress of approximately one-third. Among prospective cohort studies, 
registries, and clinical trials, which are likely of greatest clinical importance to physicians and patients, 
we found evidence of successful dissemination of research findings: three-fourths were registered on 
ClinicalTrials.gov and nearly three-fourths had either reported results or were published. However, two-
thirds of the postmarket studies reported results publicly after their original FDA report submission 
deadline, potentially limiting their application to clinical practice. Furthermore, considering that similar 
dissemination rates were observed when focusing exclusively on clinical trials, which are highly likely to 
be subject mandatory registration and results reporting under FDAAA, US legislation that mandates 
clinical trial registration and outcome reporting on ClinicalTruals.gov, opportunities exist to increase 
transparency and mitigate selective registration and results reporting. 
 
Page 16, Discussion: 
 

Our study also found evidence of successful registration and dissemination of the results of 
postmarketing requirements for prospective cohort studies, registries, and clinical trials. However, that 
approximately three-fourths of postmarket clinical trials were registered on ClinicalTrials.gov, which is 
less than previously reported registration rates for clinical trials supporting New Drug Applications.5 6 
Our finding that approximately three-fourths of the postmarket clinical trials had either reported results 
or were published is consistent with a recent study by FDA, which showed that nearly two-thirds of 
postmarket drug interventional clinical trials and other trials designated as “fulfilled” were published in 
either the scientific literature or on the ClinicalTrials.gov website.3  
 
Page 18, Implications and Recommendations: 
 

Although we found relatively high rates of registration, results reporting, and publication of 
required clinical trials, registration and results reporting is required by law for ongoing and forthcoming 
noninterventional “applicable clinical trials” of FDA-regulated products.1 Our findings may suggest that 
clearer and more consistent regulatory standards and FDA oversight may be necessary to ensure 
universal registration and result reporting on ClinicalTrials.gov for applicable postmarket studies.5 6 In 
particular, FDA may need to provide additional clarity to sponsors about which trials need to be 
registered and when results need to be reported. Furthermore, new regulations may be necessary to 
ensure that the results from postmarket studies that are the greatest interest to the clinical community, 
including prospective cohort studies and registries, are publicly disseminated.3 Alternatively, sponsors 
can also voluntarily take on part of the responsibility and commit to greater registration and results 
dissemination.   
 
Page 20, Limitations of this study: 
 
Third, we did not determine whether the results from required ‘ongoing’ prospective cohort studies, 
registries, or clinical trials were reported or published. While some ‘ongoing’ studies may have reported 
or published results, ongoing studies are less likely to have results reported and publications. Lastly, it is 
possible that our sample of clinical trials contains some studies that are not “applicable clinical trials” 
according to FDAAA. In particular, FDAAA says that a trial must have a drug manufacturer in the US 
for export, or be conducted in the US, to be covered.1 2 4 5 Considering that this information is difficult to 
determine using public sources, our sample of postmarket clinical trials are “highly likely” to be 
“applicable clinical trials.” 

 
Page 20, Conclusions: 
 



Postmarketing requirements for new drugs and biologics were often briefly described, difficult to 
categorize, and frequently did not contain enough information to characterize the required study designs.  
Nearly three-fourths of postmarket prospective cohort studies, registries, and clinical trials, which are 
often the greatest interest to clinicians and patients, were registered on ClinicalTrials.gov or had either 
reported results or were published, suggesting that at least one-quarter of these required studies are not 
being publicly disseminated. Furthermore, two-thirds of the postmarket studies reported public results 
after their original FDA report submission deadline. Similar registration and reporting rates were 
observed when focused exclusively on clinical trials, which are highly likely to be subject to mandatory 
registration and results reporting on ClinicalTrials.gov under FDAAA. These findings highlight the need 
for more detailed postmarket study descriptions, increased FDA transparency, and clearer and more 
consistent registration and results reporting standards. 
 
- Our statistical consultant was not convinced that the p-values were necessary in this descriptive paper. 
We leave it to your judgement whether to leave them or take them out but please justify your decision. 
 
Response:  
 
Thank you for this comment. We agree that the P values may not be necessary, especially in Table 
4. However, in our protocol, we pre-specified that Fisher’s exact and Kruskal-Wallis tests would be 
used to examine differences among postmarket study characteristics, including by therapeutic area, 
orphan status, and postmarketing requirement category. Therefore, we would prefer not to 
completely omit these results. However, given the statistical consultant’s comment, we have 
removed the P values from the table provided in the main manuscript and instead included a 
footnote that says “Descriptive P values are available in the supplementary materials”. 
 
In your response please provide, point by point, your replies to the comments made by the reviewers and 
the editors, explaining how you have dealt with them in the paper. 
 
Response: Thank you for these helpful comments, which we believe have significantly strengthened 
our manuscript. Please find our point by point replies to the comments made by the reviews below.  
 
Comments from Reviewers 
 
Reviewer: 1, Florence Bourgeois, MD, MPH 
 
Recommendation: 
 
Comments: 
This is a well-written and original study that aims to characterize post-marketing studies required by the 
FDA under several authorization pathways currently in place. As the drug approval process has shifted to 
an increasing reliance on post-approval drug requirements and monitoring, these data provide a critical 
assessment of the current status of this piece of the drug evaluation process. The study is highly relevant 
to the current FDA approval process, and adds to existing studies that have focused on post-approval 
studies for devices, for drugs approved under specific pathways, or for products used in certain types of 
conditions. 
 
Response: We thank Review #1 for their support and thorough report.  
 

1. One of the study’s findings is that post-marketing studies are poorly described in public reports 
and their status not consistently updated. Almost a third of mandated post-marketing studies did 
not have a discoverable status, despite searches in multiple sources.  



 
While this is an important finding in and of itself, it does also present some limitations to the 
study. For one, the values around the proportion of studies fulfilled vs delayed vs pending may 
not be accurate with such a high number of missing values.  

 
Response:  
 
Thank you for sharing this concern. We agree that the proportion of studies within each status 
category may not be completely accurate with respect to what the FDA knows, but it remains the 
best estimate available made using public information. In addition, we believe that is also one of the 
main findings of the manuscript. In the opening paragraph of the Discussion, we state that 
“Furthermore, we were unable to locate up-to-date information on the progress of approximately 
one-third.” In order to clarify this finding, we modified one of the sentences in the “what this study 
adds” section. Furthermore, our results reporting and publication analyses did not rely exclusively 
on the statuses reported publicly by the FDA. As outlined in our manuscript, for these analyses, we 
looked for ClinicalTrials.gov registration for all postmarket cohort studies, registries, and clinical 
trials, regardless of their FDA status. We then evaluated results reporting for all studies classified 
as Completed or Terminated on ClinicalTrials.gov. When determining the publication rate, we 
included in our sample all postmarket cohort studies, registries, and clinical trials with an 
“unclear” FDA status.  
 
Page 4, “What this study adds”: 
 
Many postmarketing requirements issued by FDA at the time of approval are only briefly described and 
often do not contain enough public information for physicians, patients, and researchers to understand 
the purpose of the requirements or characterize the study designs. 
 

2. In addition, the status classification was important in defining cohorts of studies for further 
analysis. For example, trials with a status of fulfilled, released or “unclear” were all deemed 
“eligible for results reporting” and the publication rate calculated using this denominator. 
However, it’s not clear that trials with an unknown completion status should be included in the 
publication search, and, in fact, it is likely that these trials have a higher rate of not being 
completed than those which are reported as completed in the database (and therefore would not 
be eligible for publication). In addition, (though unrelated to the issue of missing data), trials that 
are released may also not be appropriate for this group since these are trials for which the FDA 
removed the post-marketing requirement. The same applies to trials listed as “terminated” on 
ClinicalTrials.gov (the main factor behind trial termination is failure to meet accrual goals, in 
which case a publication may not be feasible). In the discussion, the authors mention that the rate 
of publication of 55% in this study is lower than prior reports, which reported rates closer to 90%. 
It is possible that the definition of which trials were considered “eligible for publication” 
contributed to this low rate. 

  
Response:  
 
We appreciate this concern. We discussed this issue among our study team in detail before 
outlining and pre-specifying our cohort definitions. As noted in our manuscript, Fulfilled and 
Released requirements are only displayed on the online FDA database for one year after the date of 
fulfillment or release. Furthermore, we were unable to locate archived databases for all years of 
follow-up. In order to establish a reasonable inclusion and exclusion criteria, we decided that 
studies without a clear FDA status could have corresponding publications. The difficulty 
determining a suitable cohort is further reflected by the fact that Reviewer #1 and Reviewer #2 



have different opinions regarding which studies could have been published. For instance, in 
comment #1 below, Review #2 states that we could have searched for publications from “trials 
which are not recorded as completed or terminated on ClinicalTrials.gov”. 
 
In order to further justify our inclusion/exclusion criteria, we evaluated the 65 studies in our 
sample for which publication would be expected. We found that there were only 11 where the status 
was “unclear” based on FDA or drug sponsor data. Among these 11 studies, 7 were classified as 
Completed and 2 were classified as Terminated on ClinicalTrials.gov. Considering that our sample 
only included 2 studies without an up-to-date FDA or ClinicalTrials.gov status, the 
inclusion/exclusion criteria that we used is unlikely to explain our lower estimated rate of 
publication and results reporting. 
 
Similarly, in response to this comment, when we limited analyses to Released and “unclear” studies, 
the results reporting and publication rates were approximately the same (10/16 (62.5%) and 8/16 
(50%), respectively). Among the 7 studies classified as Terminated according to ClinicalTrials.gov, 5 
either reported results or had a corresponding publication. We have outlined these findings under 
the “Prospective Cohort Studies, Registries, and Clinical Trials: Result Reporting and Publication” 
section. 
 
Page 13-14, Prospective Cohort Studies, Registries, and Clinical Trials: Result Reporting and 
Publication: 
 
The results reporting and publication rates were consistent when studies with an unclear status according 
to FDA or ClinicalTrials.gov were excluded. Furthermore, the dissemination rates were only slightly 
lower when limited to studies with Released or unclear statuses according to FDA or ClinicalTrials.gov 
(10 of 16 [62.5%] and 8 of 16 [50.0%], respectively). Finally, among the 7 studies classified as 
Terminated according to ClinicalTrials.gov, 5 (71.4%) had either reported results or were published.  
 

3. The authors also encountered very sparse data around the descriptions of the post-marketing 
studies—another important finding around FDA communication for post-approval obligations. As 
a result, the methods describe some difficulties in classifying studies into the different study types 
and about half the trials were incorporated into the “other” group. If there was indeed a large 
number of studies included in this group because of unclear trial descriptions, then this would 
present limitations to some of the subsequent analyses that focus on specific groups of trials 
based on study type (e.g. cohort studies, registries, and clinical trials comprised just 30% of all 
trials, but were the focus of analyses on trial registration and publication). 

 
Response:  
 
Thank you for sharing this comment. During our data abstraction, we did encounter sparse 
postmarketing requirement descriptions. However, we do not believe that this influenced our 
registration, results reporting, and publication analyses. We would like to note that the “other” 
group does not imply that a study design is actually “unclear”. As noted in Table 2, “New animal or 
“other” studies required” includes “new animal trials, pharmacokinetic and/or pharmacodynamics 
trials; in vitro or in vivo studies; drug transport, drug-drug, or drug-therapeutic, prenatal and 
postnatal development, assessments of anti-drug antibody response, mass balance, dosing, lactation, 
and QT/QTc studies.” Thus, although it was difficult to determine the exact study design of certain 
PK/PD studies, our classification approach was reasonable with respect to identifying those studies 
that were appropriate to include in the registration, results reporting, and publication analyses. 
When the postmarket study descriptions outlined efficacy or long term safety outcomes, we 
included them in the “cohort study, registry, and clinical trial” category. Other PK/PD studies, 



without clear outcomes, were classified as “New animal or “other” studies required”, since these 
are not required to be registered and have reported results on ClinicalTrials.gov.  Furthermore, 
when we mention that studies were briefly described and often did not contain enough public 
information to understand the purpose of the requirement or characterize the study, we were 
referencing specific study design characteristics, such as outcome(s) and duration, not the actual 
study design.   
 
Lastly, according to a previous evaluation of postmarketing requirements conducted by the Office 
of Inspector General,7 28% of all postmarketing requirements between 2008-2014 were for clinical 
trials. In our independent evaluation, using publicly available data sources, we found that 30.7% of 
the studies were for prospective cohort studies, registries, and clinical trials (25.2% were for clinical 
trials only). Considering that we observed a similar proportion of clinical trials, we are reassured 
that we are not misclassifying a significant number of clinical trials due to sparse descriptions. 
Moreover, since the Office of Inspector General report did classify the non-clinical trial study 
designs, we attempted to provide additional study design granularity.  
 
In order to address the concerns raised by Reviewer #1, we have updated our Methods section to 
include a description of the “new animal or "other” studies required” category. We have also 
modified our Limitations section to explain the similarity between our analysis and the Office of 
Inspector General report.  
 
Page 7, Methods: 
 
For example, a one sentence postmarketing requirement for a pharmacokinetic study, without study 
duration or outcomes, would be classified as a “new animal or ‘other’ study required”, since there may 
be inconsistent registration and results reporting of pharmacokinetic (PK) and phase 1 trial data on 
ClinicalTrials.gov.1 This category would include all new animal trials; pharmacokinetic and/or 
pharmacodynamics trials; in vitro or in vivo studies; drug transport, drug-drug, or drug-therapeutic, 
prenatal and postnatal development, assessments of anti-drug antibody response, mass balance, dosing, 
lactation, and QT/QTc studies (Box 2). 
 
Page 18-19, Limitations of this study: 
 
This study has limitations. First, we relied on publicly available data sources. The brief postmarketing 
requirement descriptions provided in the FDA approval letters made categorizing postmarket drug 
studies and determining ClinicalTrials.gov registrations and peer-reviewed publications difficult. 
However, it is unlikely that we misclassified clinical trials as other study designs; approximately one-
quarter of the postmarket studies in our sample were classified as new clinical trials, consistent with an 
estimate of 28% reported in a previous evaluation by the Office of Inspector General.7  
 

4. One potential approach to address these issues would be to de-emphasize the focus on rates of 
registration and publication and instead highlight the issues around poor transparency and limited 
communication from the FDA around study requirements, their rationale, and their progress. 
These issues on their own are significant to many stakeholders, including industry and researchers 
working to coordinate and prioritize studies for specific drugs and diseases.] 

 
Response:  
 
Thank you for this suggestion. As we outline above, there is evidence suggesting that the proportion 
of postmarket clinical trials in our sample is accurate. Furthermore, we believe that both the 



transparency and dissemination components of our study, which were pre-specified in our study 
protocol, are important to highlight.  
 
A few specific comments as well as a number of minor ones that may improve the manuscript: 
 

5. Abstract – half of the PMRs are described as animal or “other” studies and one-third as clinical 
trials; what were the remainder? 

 
Response:  
 
Thank you for this question. In our abstract, we only reported on two of the study categories. We 
report the other areas (e.g., “Complete or submit results from prospective cohort studies, registries, 
and trials”) in Table 2. In order to improve clarity, we had added another sentence outlining that 
the remaining studies were either secondary analyses or follow-up clinical, animal, or “other” 
studies.  
 
Page 2, Abstract: 
 
Half (220 [50.3%]) of the 437 postmarketing requirements were for new animal or ‘other’ studies, 
including pharmacokinetic and in vitro/in vivo studies, whereas nearly one-third (134 [30.7%]) were for 
prospective cohort studies, registries, and clinical trials, and one-fifth (83 [19.0%]) were for secondary 
analyses or follow-up clinical, animal, or “other” studies. 
 

6. Abstract – could the authors simplify the presentation of the registered and completed studies, 
which currently may be hard to follow given the shifting N’s (50 vs. 65 vs. 47). One suggestion to 
clarify would be to present, as an example, of X trials that were registered, Y were completed, 
and Z were reported or published 

 
Response:  
 
We appreciate the suggestion to clarify the reporting, but we do not believe that it would be 
accurate to say that “X trials that were registered, Y were completed, and Z were reported or 
published”. For instance, registered trials that are “recruiting patients” or “ongoing” are unlikely 
to have reported result until the study has been completed. If we just present the number of 
registered, completed, and reported or published studies, it may appear as if they all have the same 
denominator. In order to increase clarity, while still accurately reporting the results, we limited the 
numbers of times that we reported results based on different denominators in our abstract: 
 
Page 2, Abstract: 
 
Among the 50 registered and completed studies, 36 (72.0%) had reported results on ClinicalTrials.gov. 
Among the 65 completed studies, regardless of ClinicalTrials.gov registration, 36 (55.4%) were 
published in the peer-reviewed literature. Among the 65 completed studies, 47 [72.3%] had either 
reported results or were published Among the 47 studies that either reported results or were published, 
and the a median time from FDA approval to reported results or publication was of 47 (IQR, 32-67) 
month after FDA approval. Two-thirds (32 of 47 [68.1%)] of these studies did not report results publicly 
by the time of their original FDA report submission deadline. 
 

7. Methods – another important trial characteristic is the number of patients to be enrolled. This 
might be mentioned in the methods. 
 



 
Response:  
 
Thank you for this comment. In our manuscript, we report the median study duration and 
estimated sample size, according to ClinicalTrials.gov. As we state in our methods: “Once 
identified, for each registered prospective cohort study, registry, and clinical trial, one reviewer 
(JDW) abstracted study characteristics from the ClinicalTrials.gov registration, including: National 
Clinical Trial (NCT) number; ClinicalTrials.gov status (e.g., Currently recruiting, Completed, 
Terminated, and Withdrawn);8 first submission, first results reporting, study start, and primary 
completion dates…”. 
 
Unfortunately, we originally did not record the number of patients to be enrolled as outlined in the 
postmarketing requirement descriptions. However, based on Review #1’s suggestion, we returned 
to the 134 identified prospective cohort study, registry, and clinical trial descriptions and recorded 
whether the “number of patients to be enrolled” was provided (“Exact or approximate number 
provided”, “minimum number provided”, “minimum number in the treatment arm only 
provided”, or “no information provided”). We found that among the 110 postmarket study 
descriptions for clinical trials, only 12 provided some information about the number of patients to 
be enrolled: 5 provided an exact or approximate number of patient to be enrolled, 5 provided a 
minimum number of patients to be enrolled, and 2 provided a minimum number of patients to be 
enrolled in the treatment arm only. We have updated the Abstract, Methods, Results, and 
Discussion sections of our manuscript to reflect this new data. 
 
Page 2, Abstract: 
 
Among the 110 clinical trials, there was not enough information to establish use of randomization, 
comparator type, allocation, outcome, and number of patients to be enrolled for 38 (34.5%), 44 (40.0%), 
62 (56.4%), 66 (60.0%), and 98 (89.1%), respectively. 
 
Page 7-8, Methods: 
 
Using only the information from FDA approval letters hyperlinked in the Drugs@FDA database, we 
calculated the length of each postmarket study description (word count) and abstracted whether there 
was information provided about the use of randomization; whether patient allocation was double blind, 
single blind, open-label, or unclear; whether there was a comparator; whether the comparator was 
placebo, active control, both, or unclear; and study duration. As a non-prespecified abstraction, we also 
recorded whether information was provided about the estimated number of patients to be enrolled (Exact 
or approximate number provided, minimum number provided, minimum number in the treatment arm 
only provided, or no information provided). 
  
Page 12, Results: 
 
Among the 110 clinical trials, there was not enough information to establish use of randomization, 
comparator type, allocation, outcome, and number of patients to be enrolled for 38 (34.5%), 44 (40.0%), 
62 (56.4%), 66 (60.0%), and 98 (89.1%) respectively (see supplementary appendix table 1). 
 
We have also added a column to supplementary appendix table 1: 
 

 Number of patients to be enrolled 



Prospective 
Cohort Studies, 
Registries, and 
Clinical Trials 

Exact or 
approximate 
number 

Minimum numbera None 

Prospective 
cohort studies 
(n=5) 

2 (40.0) 0 (0.0) 3 (60.0) 

Registries (n=19) 0 (0.0) 0 (0.0) 19 (100.0) 
Clinical Trials 
(n=110) 

5 (4.5) 7 (6.4) 98 (89.1) 

Total (n=134) 7 (5.2) 7 (5.2) 120 (89.6) 
a This includes postmarketing requirement descriptions that outline a total 
minimum enrollment or a minimum enrollment for the treatment arm only.  

 
Page 16, Discussion: 
 
The brief descriptions of many postmarket clinical trials often did not contain enough information to 
establish use of randomization, comparator type, number of patients to be enrolled, and allocation. 
 

8. Methods – when the final status of trials was not available, supplemental letters in the 
Drugs@FDA database as well as reports from pharmaceutical companies were used to update the 
available trial status. Given that 3 different data sources were used, it might be useful to comment 
on whether any inconsistencies were identified and, if so, which report took precedence in 
classifying the trials. For how many studies (PMRs) did the authors have to consult Google, as 
described on page 8? 

 
Response:  
 
We would like to thank the review for this suggestion. When there were status inconsistencies 
across the sources, we selected the status that was the furthest along or most definitive. For 
example, if the FDA classified a postmarket study as Ongoing and a drug sponsor classified the 
same postmarket study as Submitted, we selected Submitted as the final status. We used this 
approach because a report from the Office of Inspector General7 concluded that the FDA has 
problems with its data management system, which hinders their ability to track postmarket 
requirements. In our sample. there were only 9 postmarket studies where the FDA and drug 
sponsors provided a different status classification. For 8 of these postmarket studies, we used the 
status provided by the drug sponsors. 
 
We have already provided some of this information in our supplementary content, but acknowledge 
that this may not have been easy to locate. In particular, under Appendix Table 2, we state “50 
postmarketing requirements were classified as fulfilled according to supplemental letters on 
Drugs@FDA and 106 had a status provided by the drug sponsors.” To address this comment, we 
have updated our Methods and Results sections. 
 
Page 8, Methods: 



 
We then performed additional Google searches using the terms “postmarketing” or “PMR” in 
combination with manufacturers names to determine whether manufacturers were publicly sharing their 
own information about postmarketing requirements (e.g., “Pfizer PMRs” or “Pfizer postmarketing 
requirements”). Lastly, we reviewed the supplemental letters on the Drugs@FDA database to determine 
whether they included information regarding the fulfillment of postmarketing requirements. When there 
were status inconsistencies between the FDA and drug sponsor data, we selected the study status that was 
the furthest along (e.g., Submitted instead of Ongoing) or the most definitive (Fulfilled instead of 
Unclear). 
 
Page 12, Results: 
 
Drug sponsor data was available for 106 postmarketing requirements. Excluding postmarket studies with 
an unclear status based on FDA data, there were 9 postmarket studies where the FDA and drug sponsors 
provided a different status. Most (8 [88.9%]) of these postmarket studies were classified as further along 
according to drug sponsor data. Overall, there were 131 (30.0%) postmarket studies without enough 
information in any publicly available source to determine a recent, up-to-date status. 
 

9. Methods – trial registration was assessed for the group of trials comprised of prospective cohort 
studies, registries, and clinical trials. The authors may want to note in the methods that trial 
registration is not actually required for observational studies and also report a registration rate for 
clinical trials alone. 

 
Response:  
 
Thank you for this comment. In our methods section, we have provided a description of “applicable 
clinical trials”, which are subject to mandatory registration and results reporting under FDAAA. 
Please see our response to the Editors comments above. However, we already reported a 
registration rate for clinical trials alone. On page 12, we state “among the 110 studies explicitly 
described as clinical trials, 84 [76.4%] were registered”. We have now also included additional 
information regarding results reporting and publication for clinical trials in the Results section. 
 
Page 15, Results: 
 

Among the 46 clinical trials, which are highly likely to be subject to mandatory registration and 
results reporting under FDAAA, classified as Completed or Terminated on ClinicalTrials.gov, 35 (76.1%) 
had reported results. There were 61 registered or unregistered clinical trials, of which 37 (60.7%) were 
published in the peer-reviewed literature and 46 (75.4%) had either reported results or were published. 
Among the 35 required clinical trials with reported results on ClinicalTrials.gov, 15 (42.9%) reported 
results ahead of schedule (median 16 [IQR, 6-23] months before the FDA report submission deadline) 
and 20 (57.1%) reported results behind schedule (median 15 [IQR, 10-22 months after the deadline]. 
 

10. Results – in the results section describing results reporting and publication, reporting rates are 
provided for completed trials according to different definitions of “completed”. I’m not sure this 
is necessary, but if included, it would be helpful to add some details around the consistency 
encountered for trial status between ClinicalTrials.gov and the FDA database. 

 
Response:  
 
Thank you for this comment. For results reporting, we only evaluated studies with a Completed or 
Terminated status on ClinicalTrials.gov. We do not report different rates of results reporting 



according to different definitions of “completed”. When we looked for publications, we also 
included non-registered studies that were classified by FDA as Submitted, Fulfilled, Released, or 
unclear. However, in order to address this comment, we have created two additional Appendix 
tables, which classify results reporting and publication rates across ClinicalTrials.gov and the FDA 
statuses. We have also added a sentence to the results section regarding appendix tables 4 and 5. 
 

Appendix table 4. Results reporting by postmarket requirement status source  
 No. No. (%) 
 ClinicalTrials.gov Status  
 Completed Terminated Total Reported results 
FDA 
Status 

Unclear 26 4 30 22 (73.3) 
Pending 0 0 0 0 (0.0) 
Ongoing 1 1 2 1 (50.0) 
Delayed 2 1 3 1 (33.3) 
Terminated 0 0 0 0 (0.0) 
Submitted 2 0 2 2 (100.0) 
Released 1 0 1 1 (100.0) 
Fulfilled 11 1 12 9 (75.0) 

 Total 47 7 50 36 (72.0) 
Among the 30 postmarket studies classified as Unclear according to FDA data, 9 were classified as Fulfilled 
according to supplementary letters and 10 had an up-to-date status according to drug sponsor data. 

 
 

Appendix table 5. Publication by postmarket requirement status source  
 No. No. (%) 
 ClinicalTrials.gov Status Published 
 Com

plete
d 

Curren
tly 
recruiti
ng 

Ongoing, 
not 
recruitin
g 

Termi
nated 

Not 
registered 

Total Publisheda Total 
publishe
d 

FDA 
Statu
s 

Unclear 26 1 3 4 3 37 20,1,3,2,0 26 
Pending - - - - 1 1 -,-,-,-,0 0 (0.0) 
Ongoing 1 - - 1 1 3 1,-,-,0,0 1 (33.3) 
Delayed 2 - - 1 - 3 0,-,-,0 0 (0.0) 
Terminated - - - - - - - - 
Submitted 2 - 1 - - 3 1,-,1,-,- 2 (66.7) 
Released 1 - - - - 1 0,-,-,- 0 (0.0) 
Fulfilled 11 - 3 1 2 17 6,-,1,1,0 8 (47.1) 

 Total 43 1 7 7 7 65 29,1,4,3,0 37 (56.9) 
a The values separate by commas represent the publications for each ClinicalTrials.gov status categories 
(Completed, Currently recruiting, Ongoing, Terminated, Not registered) 

 
Page 13, Results: 
 
Reporting and publication rates did not differ according to postmarketing requirement authority, 
therapeutic area, and orphan status. Reporting and publication rates stratified by ClinicalTrials.gov and 
the FDA statuses are reported in the supporting materials (see supplementary appendix tables 4 and 5). 



 
11. Results – it would be helpful for greater granularity on the reasons for the delay in results 

reporting – is it because the trials themselves are taking a long time or because sponsors are 
delaying publication of the results? Those two times could be reported separately in the text, even 
if the existing Kaplan-Meier plots are retained. 

 
Response:  
 
Thank you for sharing this suggestion. We originally did not evaluate potential reasons why 
sponsors are delaying publication of results. Without access to internal FDA or sponsor data, it is 
difficult to establish why sponsors are submitting their results before or after the FDA milestones. 
In order to address this comment, we returned to our data and calculated the time since the 
primary completion, provided on ClinicalTrials.gov, until final follow-up for all postmarket studies 
without reported results for which results reporting would be expected. We then also checked the 
FDA’s Postmarketing Requirements and Commitments Database files to determine whether any 
status explanations were provided for the ongoing postmarket studies.  
 
Among the 50 postmarket studies registered on ClinicalTrials.gov, for which results reporting 
would be expected, 14 did not report results. We have created a new appendix table (appendix table 
6), which includes information on the timing and potential reasons why results may not have been 
reported. There were 10 postmarket studies classified as Completed on ClinicalTrials.gov that did 
not have results reported a median of 26 months after the primary completion date. We could only 
locate two FDA status explanations for these studies. There were 4 Terminated studies that did not 
have results reported a median of 39 months after the primary completion date. For one of these 
studies, there was information on ClinicalTrials.gov outlining why the study was terminated. We 
have now updated our Results section to reference Appendix Table 6.  
 
In order to further address Reviewer #1’s comment, we also created an appendix table outlining the 
status explanations provided in the Postmarketing Requirements and Commitments Database files 
for all of the postmarket studies not classified as Fulfilled. Most explanations either provided an 
enrollment update (e.g., “272 patients have been screen; 110 have been randomized”) or outlined 
that a deferral extension had been granted (e.g., “Original Final Report Due Date: 03/30/2018; 
Deferral Extension granted per FDA letter dated 07/13/2017”) (Supplementary appendix table 7). 
We have also updated our Results section with a reference to appendix table 7. 
 
Appendix Table 6. Timing and reasons for results reporting delays among 14 postmarket studies 
without posted results  
ClinicalTrials.gov 

Status 
Time since 
completion 
(months 
[Interquartile 
Range]) 

Number 
with an 
explanation 
 

ClinicalTrials.gov 
Explanation 

FDA 
Explanationa 

New 
milestone 
missedb 

Completed (n=10) 26 (8-43) 2 NA Recruiting 
patients 
(extension 
granted) 

Unclear 



NA Multiple 
completion 
milestones 
missed, 
multiple 
revised 
timeline 

No 

Terminated (n=4) 39 (14-68) 1 Terminated 
(preliminary 
analysis revealed 
that the numbers 
were too low to 
warrant 
continuing the 
project) 

NA NA 

a FDA explanations were abstract from Postmarketing Requirements and Commitments Database files 
b Based on the most recently FDA explanation and potential revised timelines, has the drug sponsor 
missed the new milestone data, as of November 2017? 

 
 

Appendix table 7. FDA status explanations provided for ongoing postmarket studies  
Postmarket Studies with a Status Explanation No. (%) 
Total 39 
Protocol due date passed, only partial protocol has been submitted 1 (2.6) 
Final protocol milestone missed 1 (2.6) 
Final protocol milestone missed, FDA determined applicant demonstrated good cause for 
delay 

3 (7.7) 

Enrollment update provided 8 (20.6) 
NDA product withdrawn from market during investigation of adverse events. Studies on 
hold 

4 (10.3) 

Ongoing 1 (2.6) 
Deferral extension granted 7 
PMR has been released 1 (2.6) 
PMR has been fulfilled 1 (2.6) 
Recruitment slow, revised milestones 4 (10.3) 
Final report submission milestone missed 1 (2.6) 
Study has not been initiated, but does not meet the criterion for delayed 5 (12.8) 
Study has been initiated 1 (2.6) 
Revised timeline agreed upon 1 (2.6) 

 
Page 14, Results: 
 
Among the 14 studies without results reported for which results reporting would be expected, only two 
had an explanation in FDA’s Postmarketing Requirements and Commitments Database files outlining 
why the studies were delayed. The median times from the primary study completion dates on 
ClinicalTrials.gov to final follow-up (November 15, 2017) were 26 months (IQR, 8-43) for Completed 
studies and 39 (IQR, 14-68) for Terminated studies (see supplementary appendix table 6). There were 39 
postmarket studies that were not classified as Fulfilled by the FDA with a status explanation in FDA’s 



Postmarketing Requirement Database files. Most explanations either provided an enrollment update (e.g., 
“272 patients have been screen; 110 have been randomized”) or outlined that a deferral extension had 
been granted (e.g., “Original Final Report Due Date: 03/30/2018; Deferral Extension granted per FDA 
letter dated 07/13/2017”) (see supplementary appendix table 7). 
 

12. Results – the ratio of FDAAA studies to PREA ones appears to be larger than those reported in 
previous analyses. Could the authors confirm that they are studying only FDAAA postmarketing 
requirements (i.e., excluding postmarketing commitments?) 
 

Response:  
 
Thank you for this comment. In our study, we did not evaluate any postmarketing commitments. 
As we outline in our manuscript, we focused our analysis on postmarketing requirements outlined 
at the time of FDA approval for newly approved novel therapeutic agents. Other analyses, 
including a report by the Office of the Inspector General, evaluated postmarketing requirements 
from supplemental applications and New Drug Applications, which can also include postmarketing 
commitments. It could be that a greater proportion of PREA postmarketing requirements are 
issued in supplemental applications or written requests.  
 

13. Results/Figure – were there any statistically significant differences in the K-M completion curves 
by authority type? 
 

Response:  
 
Thank you for this question. We did not find any statistically significant differences in the K-M 
completion curves by authority type. On page 12, we have already included a statement regarding 
these analyses: “Reporting and publication rates did not differ according to postmarketing 
requirement authority, therapeutic area, and orphan status.” 
 

14. Results/Table – In Table 4, the median duration of PREA trials is listed as 2.8 months, which 
seems very low. Also in this table, the p-values may not be necessary; there are many 
comparisons and it ultimately isn’t clear which values are significantly different. Any particularly 
relevant comparisons and differences could be highlighted in the main text. 

 
Response:  
 
Thank you for this comment. In the Methods section of our manuscript, we state that “we recorded 
the primary end point and corresponding duration provided in the ClinicalTrials.gov registration.” 
Many of the primary outcomes evaluated in the PREA studies were measured after a few days or 
weeks. For instance, primary outcomes included the change in Children’s Depression Rating Scale-
Revised Total Score (from baseline to week 8) and number of patients with adverse events 
(enrollment through end of study Day 38-41), etc.  
 
Thank you for suggesting to remove the P values. We agree that there may not be many 
particularly relevant comparisons and that the table may lack clarity. In order to not deviate from 
our protocol, we will remove the P values from the Table 4 in the full text but will include them in 
the supplementary materials.  
 
In terms of the discussion and conclusion, these are well-written and appropriate for the results 
presented.  In the “Implications and Recommendations” section, the authors present strong arguments for 
specific reforms based on the findings presented in this study. 



 
Response: We would like to thank the reviewer for these comments. 
 
 
Reviewer: 2, Andrew Prayle 
 
Recommendation: 
 
Comments: 
This is a timely work.  The authors have searched Drugs@FDA for new authorisations, and identified all 
the relevant postmarketing requirements stipulated by the FDA.  They attempted to determine, from the 
approval letter alone, the study design required.  They then cross referenced this with the FDA 
Postmarketing Study and Clinical Trial Requirements and Commitments Database.  Subsequently, they 
searched ClinicalTrials.gov for trials of the drug, and tried to match these against the FDA requirements 
for that drug, by using sensible criteria, such as intervention and indications.  If a trial was found, and it 
had completed or terminated according to ClinicalTrials.gov, then they searched for the trial in the peer 
reviewed literature.   
 
Response: We thank Review #2 for their support and helpful report. 
 
The key findings were that although on average each new drug had 4 studies required, it was often 
difficult to determine the exact requirements from the publically available information.  38% of the 
requirements had been fulfilled according to FDA or sponsor data, and 1/3 of human studies (trials, 
cohorts and registries) were submitted or fulfilled.  For 30% of postmarket studies it was not possible to 
determine the status.  Interesting, only ¾ of clinical trials were registered on ClinicalTirals.gov.  76% of 
these that had completed had reported results.   They pooled the studies from the FDA, sponsors and 
clinicaltrials.gov, and identified 65 studies for which they expected publication, and 55% of these had 
published in the peer-reviewed literature.   
 
My comments are that this is an important work, which builds upon previous work by (for example) 
Woloshin et al) in investigating the status of post approval studies, and I congratulate the authors for a 
well conducted study.  The important contribution of this present work is that it is often difficult to 
ascertain exactly what was requested, and even when the studies have completed, the data are frequently 
not reported in a manner that would allow us to incorporate the information from the work into clinical 
practice (for example via meta-anlyeses) as the data are under reported.  This is therefore an important 
issue which the BMJ could use its prominence to usefully highlight.  This work highlights a gap in the 
clinical trials and regulatory enterprise – by definition, the FDA is asking for important work to be done, 
but it is difficult to find out the results of this work.   
 
Response: 
 
We would like to thank Reviewer #2 for their feedback and support of our work. 
 
My comments are few, and reflect that I think this should be published.  They are: 
 

1. It is known that trials often complete but the ClinicalTrials.gov record is not updated, 
although this is improving over time.  Therefore, it would improve the robustness of the work 
if the authors investigated for this scenario by searching for publications from a sample (or 
all) trials which are not recorded as completed or terminated on ClincialTrials.gov.   

 
Response: 



 
Thank you for sharing this recommendation. We agree that some trials that are completed may not 
have an up-to-date status on ClinicalTrials.gov. However, in our pre-specified protocol, we decided 
that trials that were classified as “ongoing” or “recruiting subjects” on ClinicalTrials.gov would be 
less likely to have corresponding publications. This decision was based on prior work by our group 
and others that used ClinicalTrials.gov to characterize results reporting and publication of 
registered clinical trials.9-14  Furthermore, searching for publications for trials which are not 
classified as “completed” or “terminated” on ClinicalTrials.gov could expose the manuscript to 
criticism. In particular, our paper could be viewed as attempting to make postmarketing 
requirements look bad if we had included postmarket studies less likely to have been completed and 
thus have results ready for dissemination, either through results reporting or publication. We 
considered this decision carefully when initially designing our study and decided to exclude studies 
that are less likely to be published. Please also see our response to Reviewer #1’s comment above 
(comment #2). We acknowledge some of these concerns in the Limitations section of our 
manuscript. However, to further address this comment, we have modified some of the language. 
 
Page 19, Limitations of this study: 
 
We looked for publications for all registered studies classified as Completed or Terminated on 
ClinicalTrials.gov or unregistered studies classified as Submitted, Fulfilled, Released, or unclear 
according to FDA or drug sponsor data. This decision was based on prior work by our group and others 
that used ClinicalTrials.gov to characterize results reporting and publication registered trials.9-14We 
acknowledge that additional studies may get published, but were not published at the time of our search. 
Third, we did not determine whether the results from required ‘ongoing’ prospective cohort studies, 
registries, or clinical trials were reported or published. While some ‘ongoing’ studies may have reported 
or published results, ongoing studies are less likely to have results reported and publications.  
 

2. In several sections of the paper, consistency and accuracy was verified by a second reviewer 
– it would be good to have supplementary information on how often the second reviewer 
disagreed (this must have happened from time to time in such a big piece of work) and how 
this disagreement was dealt with.   

 
Response:  
 
We appreciate the opportunity to provide this information. As we outlined in our manuscript (Page 
10), the senior author (JSR) resolved discrepancies by consensus: “All uncertainties and 
disagreements were resolved by consensus with input from the senior investigator (JSR).” In our 
results section, we have now also added the concordance. 
 
The second reviewer (ACE) independently abstract information for 42 postmarketing 
requirements. A total of 1764 individual excel cells were abstracted in duplicate. Although there 
were 26 cells with differences, all discrepancies were resolved by JDW and ACE after discussion. In 
order to reflect this, we have added a sentence to our Results section. 
 
Page 15: 
 
A total of 1764 excel cells were abstracted independently by two reviewers (JDW and ACE) and 
consensus was reach for all 26 (26 of 1764 [1.5%]) differences.   
 



3. The authors have collected a huge amount of rich data, but all of it is publicly available – I 
would recommend publishing this as a data supplement to the paper in an online repository, 
as a robust approach to data sharing.   

 
Response:  
 
Thank you for this recommendation. Once that paper is published, we will publish the data on 
Dryad. We will update our data sharing statement to reflect this information: 

 
Data sharing: Requests for the dataset can be made to the corresponding author at 
joshua.wallach@yale.edu. The dataset will be made available via a publicly accessible repository on 
publication. 
 

4. In the introduction, the authors cite reference 9 as the source for ½ of post marketing studies 
failing to complete.  I am not sure that this reference (Naci et al) supports this statement.   
 

Response:  
 
Thank you for your attention to detail. In our manuscript, we accidently cited the incorrect paper 
published by Naci et al. We have now included the correct reference (Characteristics of 
Preapproval and Postapproval Studies for Drugs Granted Accelerated Approval by the US Food 
and Drug Administration doi:10.1001/jama.2017.9415). 
 
Thank you again for asking me to review this work.  I would be happy to review a revised piece.   
 
Andrew Prayle 
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