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ABSTRACT

OBJECTIVE

To determine rates of publication and reporting of
results within two years for all completed clinical trials
registered in ClinicalTrials.gov across leading
academic medical centers in the United States.
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http://dx.doi.org/101136/bmji637 ~ CrOSS sectional analysis.
SETTING

Accepted: 19 January 2016
Academic medical centers in the United States.
PARTICIPANTS
Academic medical centers with 40 or more completed
interventional trials registered on ClinicalTrials.gov.
METHODS
Using the Aggregate Analysis of ClinicalTrials.gov
database and manual review, we identified all

interventional clinical trials registered on ClinicalTrials.

gov with a primary completion date between October
2007 and September 2010 and with a lead investigator
affiliated with an academic medical center.

MAIN OUTCOME MEASURES

The proportion of trials that disseminated results,
defined as publication or reporting of results on
ClinicalTrials.gov, overall and within 24 months of
study completion.

RESULTS

We identified 4347 interventional clinical trials across
51academic medical centers. Among the trials, 1005
(23%) enrolled more than 100 patients, 1216 (28%)
were double blind, and 2169 (50%) were phase Il
through IV. Overall, academic medical centers

WHAT IS ALREADY KNOWN ON THIS TOPIC

Timely dissemination of clinical trial results is required to honor the commitment of
study participants, advance the research enterprise, and improve clinical care, but
little is known about the performance of academic medical centers in this endeavor

Previous limited studies have shown that between 25% and 50% of clinical trials
remain unpublished, sometimes years after completion, and the performance of
academically based investigators in publishing and reporting of trial results is
suboptimal

WHAT THIS STUDY ADDS

Academic medical centers showed noticeable variation and poor performance in
the dissemination of clinical trial results

Only 29% of completed clinical trials conducted by the faculty at major academic
centers were published within two years of completion and only 13% reported
results on ClinicalTrials.gov

Additional tools and mechanisms are needed to rectify this lack of timely reporting
and publication, as they impair the research enterprise and threaten to undermine
evidence based clinical decision making
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disseminated results for 2892 (66%) trials, with 1560
(35.9%) achieving this within 24 months of study
completion. The proportion of clinical trials with
results disseminated within 24 months of study
completion ranged from 16.2% (6/37) to 55.3%
(57/103) across academic medical centers. The
proportion of clinical trials published within 24 months
of study completion ranged from 10.8% (4/37) to
40.3% (31/77) across academic medical centers,
whereas results reporting on ClinicalTrials.gov ranged
from 1.6% (2/122) to 40.7% (72/177).

CONCLUSIONS

Despite the ethical mandate and expressed values and
mission of academic institutions, there is poor
performance and noticeable variation in the
dissemination of clinical trial results across leading
academic medical centers.

Introduction
Randomized clinical trials are the ideal means for evalu-
ating the efficacy and safety of medical drugs and
devices. Timely dissemination of the findings from clin-
ical trials is a prerequisite for ensuring that clinical deci-
sions made by patients and physicians reflect the best
scientific evidence, and that future scientific investiga-
tion benefits from previous inquiry. Dissemination is
principally achieved through publication in peer
reviewed biomedical journals as well as through public
reporting of results on clinical trial registries.* How-
ever, a large body of research found that between 25%
and 50% of clinical trials remain unpublished, some-
times years after study completion.>® Similarly, studies
have shown that the results of many clinical trials are
not reported promptly on ClinicalTrials.gov.!0-1>

Academic medical centers play a critical role in the
clinical trials research enterprise. However, studies
suggest that academically based investigators perform
suboptimally in publishing®'¢ and reporting trial
results.115

We carried out a comprehensive examination of the
rates of publication and reporting of results within two
years for all completed clinical trials registered in Clin-
icalTrials.gov across more than 50 academic medical
centers in the United States with active clinical research
programs.

Methods

Data source and study sample

We used data from ClinicalTrials.gov through the Aggre-
gate Analysis of ClinicalTrials.gov (AACT) database,
reflecting data downloaded as of 27 September 2013,
under the Clinical Trials Transformation Initiative. We
identified all interventional clinical trials registered on
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ClinicalTrials.gov with a primary completion date (the
date listed for when the trials finished collecting data
for their primary endpoints) between October 2007 and
September 2010 to ensure adequate time for publica-
tion in peer reviewed journals and the reporting of
results. To identify trials with the responsible party
based at an academic medical center, we selected those
affiliated with an academic medical center, using the
“role” field to identify the lead investigator, and his or
her primary affiliation through the “affiliation” field. An
academic medical center was one that included all hos-
pitals owned or operated by the faculty and staff from a
single academic institution and that was subject to the
same institutional policies and review boards. We lim-
ited academic medical centers to those based in the
United States, given that the US government created
ClinicalTrials.gov as a database of trials that were either
taking place or seeking approval for use in the United
States.

Overall, at the time of our study 9620 unique affilia-
tions were registered, sorted by frequency of occur-
rence. We used manual abstraction to determine if the
affiliations could be identified as academic medical
centers. After reviewing the preliminary data, we
excluded academic medical centers with fewer than 40
clinical trials over the three year study period to ensure
adequate sample size to determine rates of results
reporting and publication. We identified and excluded
clinical trials with an unknown or withdrawn status
identified during the manual review process.

Publication rates

To determine the publication rates for clinical trials,
six reviewers (RC, KHC, BW, KM, DL, AM) inde-
pendently searched the biomedical literature between
January and July 2014. We identified the earliest pri-
mary publication date of the main results of the trial,
which reported the primary outcome. If there were
multiple primary endpoints, we used the earliest pub-
lication that reported the results of at least one primary
outcome.

We identified publications using a systematic three
step search strategy. Firstly, we entered the national
clinical trial identifier into ClinicalTrials.gov to find
associated publications under the publications sec-
tion and to identify the primary outcomes. Secondly,
we searched the PubMed database using the national
clinical trial identifier. Finally, if a matching publica-
tion was still not found, we searched the Scopus data-
base (Elsevier, Philadelphia, PA) using the terms
“[intervention name]” AND “clinical trial” in the “arti-
cle title, abstract, keywords” field. If necessary, we
added “[indication]” to the search. We chose Scopus
for its extensive indexing, as it is one of the most com-
prehensive databases available and contains more
than 50 million reported records from over 21000
titles, including 100% coverage of articles indexed in
Medline and PubMed."”

We used five criteria to identify matching publica-
tions: study design, indication, intervention, primary
outcomes, and intention to treat enrollment. If we
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found multiple matching publications, we further
refined the list by matching additional characteristics
from the ClinicalTrials.gov registration, including pri-
mary investigators and study locations. We allowed
enrollment to vary by up to 10% relative or 20 absolute
if all other criteria matched.

We implemented several measures to ensure quality
and consistency of the manual reviews. One lead inves-
tigator (RC) initially reviewed the first 50 trials of each
assigned reviewer’s subsection with the assigned
reviewer to ensure consistency in the search algorithm.
A second reviewer independently reviewed any uncer-
tainties during the manual review process, and the lead
investigator resolved further conflicts by review. For val-
idation, a team member not involved in the original
reviews (ND) independently confirmed a 5% random
sample of each team member’s collection of abstracted
clinical trials (225 trials total), with discrepancies
resolved by consensus. The random sample review con-
firmed the original reviewer’s findings in all but two
instances (0.9%), which identified inconsistencies
related only to the month of the primary publication.
There were no instances where a reviewer reported no
publication of the trial, but on random review a trial
publication was discovered.

We then calculated time in months from the primary
completion date to the date of primary publication,
using the “primary completion date” field and the pub-
lication date. For publications available through online
access before their official publication date, we used the
earlier online access date as the publication date. Given
our interest in examining timely dissemination of clini-
cal trial results, we selected a publication timeframe of
24 months from study completion. Since dates are
reported by the month and year only, we allowed for
publication dates two years from the completion date
up to the same month to effectively capture a window of
less than 25 months. When assessing the rate of publi-
cation at each institution, we recognized clinical trials
with a publication date before the primary completion
date, but excluded these trials from analyses to deter-
mine the rate of publication within 24 months of study
completion, as this was undefined (that is, <0).

Results reporting

We examined rates of results reporting on ClinicalTri-
als.gov as well as the time from study completion to
results reporting for all clinical trials in our cohort. To
determine whether results were reported within 24
months, we calculated the time in months from the
“primary completion date” field to the “first received
results date” field for each trial, then aggregated clini-
cal trials by academic center. For publication rates,
owing to dates only being reported by month, we effec-
tively captured a window of less than 25 months. We
included clinical trials with a results reporting date that
preceded the primary completion date when assessing
the rate of results reporting at each institution, but
excluded the trials from analyses to examine the rate of
results reporting within 24 months of study completion,
as this was undefined (that is, <0).

doi: 10.1136/bm;.i637 | BMJ2016;352:637 | the bmj
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Table 1| Overall characteristics of clinical trials across top academic medical centers
(=40 trials), 2007-10. Values are numbers (percentages) unless stated otherwise

Characteristics

Clinical trials

Total No of trials 4347
Total No of institutions 51
Conditions studied:
Cancers and other neoplasms 1458 (33.5)
Behavior and mental disorders 553 (12.7)
Heart and blood diseases 355(8.2)
Nutritional and metabolic diseases 288 (6.6)
Conditions of the urinary tract and sexual organs, and pregnancy 226 (5.2)
Viral diseases 222 (5.1)
Nervous system diseases 220 (5.1)
Respiratory tract diseases 173 (4.0)
Bacterial and fungal diseases 69 (1.6)
Other 783 (18.0)
Endpoint classification:
Safety/efficacy 1578 (36.3)
Efficacy 1456 (33.5)
Safety 248 (5.7)
Other 177 (4.0)
Missing 888 (20.4)
Study phase:
0 43 (1.0)
| 608 (14.0)
/1l 251 (5.8)
Il 1175 (27.0)
1/ 106 (2.4)
1 435 (10.0)
I\ 453 (10.4)
NA 1276 (29.4)
No of study arms:
1 1698 (39.1)
2 1780 (40.9)
3 358 (8.2)
>4 269 (6.2)
Missing 242 (5.6)
Intervention model:
Single group 1726 (39.7)
Parallel 2000 (46.0)
Crossover 290 (6.7)
Factorial 130 (3.0)
Missing 201 (4.6)
Masking:
Open label 2639 (60.7)
Single blind 400 (9.2)
Double blind 1216 (28.0)
Missing 92 (2.1)
Randomization status:
Randomized 2453 (56.4)
Non-randomized 884 (20.3)
Missing 1010 (23.2)
Enrolled participants:
<100 3102 (71.4)
100-1000 1005 (23.1)
>1000 172 (4.0)
Missing 68 (1.6)
Sponsor:
National Institutes of Health 424 (9.8)
Industry 519 (11.9)
Other 3404 (78.4)

Statistical analysis

For our aggregate sample of trials across all centers and
within each center, we examined investigator reported
baseline characteristics, including source of funding,
area of study, features of the clinical trial design, and
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enrollment. For each center we calculated the propor-
tion of trials that disseminated results, defined as either
a primary publication or results reporting on Clinical-
Trials.gov within 24 months of completion, as well as
the overall rates of results reporting and publication at
any time. In addition, we provided descriptive statistics
on time to publication and results reporting for all trials
with calculated times greater than O (that is, did not
precede the primary completion date) for publication
and results reporting. Statistical analyses were con-
ducted with SAS version 9.3 (SAS Institute, Cary, NC).

Patient involvement

No patients were involved in setting the research ques-
tion or the outcome measures, nor were they involved in
developing plans for recruitment, design, or implemen-
tation of the study. No patients were asked to advise on
interpretation or writing up of results. There are no
plans to disseminate the results of the research to study
participants or the relevant patient community.

Results

We identified 5020 interventional clinical trials regis-
tered on ClinicalTrials.gov with a primary completion
date between October 2007 and September 2010 and
primarily affiliated with academic medical centers. Of
these, we excluded 673 because the trial’s status was
listed as unknown or withdrawn, leaving a study cohort
of 4347 trials across 51 academic institutions. Oncology
was the most common area of investigation, followed
by behavior and mental disorders and cardiovascular
diseases (table 1). Among the trials, 1005 (23%) enrolled
more than 100 patients, 1216 (28%) were double blind,
2169 (50%) were phase II through IV trials, and 424
(9.8%) listed the National Institutes of Health as the pri-
mary sponsor (table 1).

Dissemination of clinical trial results

Overall, 2892 of the 4347 clinical trials (66.5%) had been
published or reported results as of July 2014. The time
from primary completion to either publication or results
reporting varied significantly, with the results of 1560
(35.9%) trials having been disseminated within 24
months and 1116 (25.7%) more than 24 months after pri-
mary study completion. In 216 (5.0%) trials, the publi-
cation date and/or results reporting date preceded the
primary completion date; we excluded these from anal-
yses of timing but counted them as having had results
disseminated. Figure 1 shows the cumulative percent-
age of completed clinical trials with either published
results or results reported on ClinicalTrials.gov over the
study period.

Rates of publication of results or results reporting for
completed clinical trials as well as the median time
from study completion to dissemination varied consid-
erably across academic institutions (table 2). The pro-
portion of clinical trials with results disseminated
within 24 months of completion ranged from 16.2%
(6/37) to 55.3% (57/103) across academic institutions
(fig 2). The overall rate of dissemination of clinical trial
results across institutions ranged from 45.9% (17/37) to
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Fig 1| Time to publication of results or results reporting for
completed clinical trials across academic institutions. Of
4347 completed clinical trials, this figure excludes those
without dissemination of results (n=1455) as well as those
with publication date and results reporting date <0 (n=216)

76.7% (79/103). The median time from study comple-
tion to publication or results reporting on ClinicalTri-
als.gov ranged from 13.9 to 28.3 months.

Publication rates

Of the 4347 trials in our analysis, 2458 (56.5%) had been
published as of July 2014. The time (months) from pri-
mary completion date to publication varied signifi-
cantly, with 1245 (28.6%) having been published within
two years and 952 (21.9%) more than 24 months after
the primary completion date. Overall, 261 (6.0%) trials
had a publication date that preceded the primary com-
pletion date; we excluded these from analyses of timing
but counted them as having been published. The
median publication time for these 2197 trials was 22.3
(interquartile range 14.0-33.0) months (see supplemen-
tary figure 1).

Rates of publication of results from completed clini-
cal trials as well as median time from study completion
to publication varied considerably across academic
institutions (table 2). The proportion of clinical trials
published within 24 months of study completion
ranged from 10.8% (4/37) to 40.3% (31/77) across aca-
demic institutions. The overall rate of publication of
clinical trial results ranged from 35.0% (13/37) to 67.2%
(43/64) and the median time from study completion to
initial publication of findings ranged from 14.5 to 30.8
months.

Results reporting

Of the 4347 completed clinical trials, 1166 (26.8%)
reported results on ClinicalTrials.gov as of July 2014.
The time (months) from primary completion date to
results reporting varied significantly, with 547 (12.6%)
trials reporting results within 24 months and 617
(14.2%) more than two years after the primary comple-
tion date. Two trials had a results reporting date that
preceded the primary completion date; we excluded
these from analyses of timing but counted them as
reporting results. The median time from study comple-
tion to results reporting for these 1164 trials was 26.1
(interquartile range 16.4-36.6) months (see supplemen-
tary figure 2).
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Rates of results reporting on ClinicalTrials.gov for
completed clinical trials as well as the median time
from study completion to results reporting varied con-
siderably across academic institutions (table 2). The
overall rate of results reporting of clinical trials ranged
from 4.1% (5/122) to 55.4% (98/177). The median time
from study completion to results reporting varied from
13.9 to 46.7 months, whereas the rate of results report-
ing within two years of study completion ranged from
1.6% (2/122) to 40.7% (72/177) across academic institu-
tions.

Discussion

Our cross sectional examination of academic medical
centers in the United States, including the nation’s most
productive research institutions, showed poor perfor-
mance for disseminating the results of completed clini-
cal trials through publication in peer reviewed
biomedical journals or reporting of results on Clinical-
Trials.gov. Only 29% (1245/4347) of completed clinical
trials conducted by the faculty at major academic insti-
tutions were published within two years of study com-
pletion and only 13% (547/4347) reported results on
ClinicalTrials.gov. Our study revealed marked variation
in rates of dissemination of clinical trial results across
academic institutions, with more than a twofold varia-
tion in the median time from study completion to dis-
semination of results and more than a threefold
variation in the rate of dissemination across institu-
tions. However, no academic center published more
than 40% of completed clinical trials within two years
of completion or reported results for more than 41% of
its trials.

Randomized clinical trials are the ideal means for
evaluating the efficacy and safety of a drug or device.
Timely dissemination of the findings of clinical trials is
not only essential to support evidence based decision
making by patients and providers, but is required to ful-
fill the ethical obligation that investigators and spon-
sors have to study participants, professional values,
and the mission of academic medical centers. Recent
work has examined issues of data sharing more broadly,
including the questions of which data would be made
available, to whom, when, and under whose over-
sight.#18 Our analysis represents the first systematic
examination of the publication of clinical trials and
reporting rates for results across academic centers.
Though the Institute of Medicine,! the National Insti-
tutes of Health,?® the European Medicines Agency,?
and the World Health Organization?? have helped spur
the discussion about expanding the frontiers of data
transparency, our findings suggest that far more basic
elements of transparency in the clinical trial enter-
prise—the need to publish findings and report results—
remain elusive.

While seemingly axiomatic that the results of clini-
cal trials led by the faculty at leading academic insti-
tutions will undergo peer reviewed publication, our
study found that 44% of such trials have not been pub-
lished more than three, and up to seven, years after
study completion. This is consistent with previous
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Table 2 | Dissemination of clinical trial results across academic medical centers, 2007-10

Median time

Median time from

primary

from primary
completion
date to

Median time

Rate of results
reported or

Trials with
results

Rate of

from primary

Overallrate completion

of

completion date
to results

Overall rate of

results

Overall rate of

publication <24

publication <24

reported

reporting of
results

results reporting
on ClinicalTrials.

gov No (%)
26 (24.5)
8(22.2)

months of study
completion No

date to

months of study
completion No

reported or
(%)

reported or

<24 months
No (“/o)

publication

publication
No (%)

publication No publication date

(%)

(months)#

21.6

date (months)t (%)

(months)*

21.6

No of trials

106
36
49

Institution

14.(13.2)
6 (16.7)
2(4)
2(63)

34 (32.)
12 (33.3)
16 (32.7)
8 (25.0)

223

64 (60.4)
21 (58.3)
30 (61.2)
19 (59.4)

39 (36.8)
15 (41.7)

72 (67.9)
23 (63.9)
31 (63.3)
21 (65.6)
77 (54.6)

University of Pittsburgh

8.6
26.5

1

20.2

18.6

University of Texas Houston

5(10.2)
5(15.6)

22.8
2

17 (34.7)
9(28.)

22.8

University of Texas Southwestern

University of Virginia

31.0

4.2

24.2

32

19 (13.5)
6(6.7)

19.3

26 (18.4)

19 (21.1)

33 (23.4)
30(33.3)
28 (25.5)
16 (30.2)
26 (27.7)

21.6

66 (46.8)
60 (66.7)
57 (51.8)
26 (49.1)

44 (31.2)
32 (35.6)
37 (33.6)
20 (37.7)

9.3
2.6
22.4

1

141

90

University of Washington
University of Wisconsin
Vanderbilt University

281

22.6
22.4

2

62 (68.9)
70 (63.6)

16 (14.5)
6(11.3)

26.0
30.9

36 (32.7)
14 (26.4)

110
53
94

14.5

14.5

34 (64.2)
55 (58.5)

56 (72.7)
1455) or a publication date or results reporting date that preceded the primary completion date (n

1889) or with a publication date that preceded the primary completion date (n

Wake Forest University

10 (10.6)
8 (10.4)

24.8

19 (20.2)

221

51 (54.3)

32 (34.0)
34 (44.2)

221

Washington University in St Louis

Yale University

31 (40.3) 25 (32.5) 34.4

23.0

50 (64.9)

23.0

216).

*Excludes trials without dissemination of results (n

tExcludes trials without a publication (n

261).

3181) or with a results reporting date that preceded the primary completion date (n

=2).

tExcludes trials without results reported on ClinicalTrials.gov (n

studies that have reported between 25% and 50% of
clinical trials remain unpublished as much as several
years after completion.>7° A recent examination of the
publication of clinical trials funded by the National
Institutes of Health found that 54% were unpublished
within 30 months of trial completion and, among
those published, the median time to publication was
23 (interquartile range 14-36) months.® Similarly, an
analysis of 244 extramural clinical trials supported by
the National Heart, Lung, and Blood Institute and
completed between 1 January 2000 and 31 December
2011 found that 43% of clinical trials remained unpub-
lished within 30 months.!® Our analysis extends previ-
ous work by reporting publication rates across leading
academic institutions and shows a nearly twofold
variation in the rate of publication overall and a more
than threefold variation in the rate of publication
within 24 months.

With regard to reporting of results on ClinicalTrials.
gov, we found that only 13% of trials that were regis-
tered, completed, and led by the faculty of an academic
medical center reported results within 24 months of
completion. Previous studies have documented subop-
timal rates of results reporting,'®* and a recent analysis
of clinical trials subject to the Food and Drug Adminis-
tration Amendments Act? mandate to report results
within 12 months of study completion found that 13%
complied with the legislative requirement.'> Notably,
trials funded by the National Institutes of Health and
other government or academic institutions were signifi-
cantly less likely to adhere to the FDA Amendments Act
mandate than were trials supported by industry. Our
analysis extends this work by highlighting noticeable
variation in rates of results reporting within 24 months
of study completion across academic medical centers,
ranging from 2% to 41%.

The results reporting imperative emanates from
widespread concern about selective publication of clin-
ical trial results. Despite ethical obligations to partici-
pants, the values espoused by academic centers, and in
some instances statutory requirements, there is no
effective enforcement mechanism and no repercussions
to academic institutions or individual investigators for
failing to meet them. The National Institutes of Health
recently announced a proposed policy in which “timely
reporting of clinical trials will be taken into consider-
ation during review of subsequent applications for
funding,” but the consequence of non-reporting
remains unspecified and the policy is currently under-
going public comment.?°

Limitations of this study

Our analysis has several limitations. Firstly, in some
clinical trials the reporting of results and publication
dates preceded the primary completion date, likely
reflecting errors in data entry. We gave institutions
credit for all publications, even those with publica-
tion dates that preceded the primary completion date.
Though we did not include these clinical trials in
analyses of time from study completion to reporting of
results or publication, any bias in our results would
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Fig 2 | Rates of dissemination of clinical trial results (publication of results or reporting of results on ClinicalTrials.gov) within 24 months across academic
institutions. Of 4347 completed clinical trials, this figure excludes trials without dissemination of results (n=1455) as well as those with publication date
and results reporting date <0 (n=216)

favor academic centers. In addition, this raises the
need for ClinicalTrials.gov to develop oversight mech-
anisms and built-in tools that could help prevent
these types of errors. Secondly, our analyses included
clinical trials completed through September 2010,
because adequate time was required to assess rates of
publication and results reporting of completed clini-
cal trials. Ongoing study is required to determine if
academic health centers have subsequently improved
reporting and publication of clinical trial results.
Given the large number of trials analyzed, we did not
contact trial investigators. Notably, phase I trials do
not need to be registered or the results reported on
ClinicalTrials.gov. However, the issue of non-publica-
tion and lack of dissemination of results remains
prevalent across all types of trials. Irrespective of
type, there remains a need and importance to share
all trial results with the academic community and
advance the scientific process.

Conclusion

We found noticeable variation and poor performance
across leading academic medical centers in the dissem-
ination of clinical trial results. The lack of timely report-
ing and publication fundamentally impairs the research
enterprise, violates the commitment made by investiga-
tors to patients and funders, squanders precious time
and resources, and threatens to compromise evidence
based clinical decision making.
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