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health care technologies and strategies. The EPCs systematically review the relevant scientific
literature on topics assigned to them by AHRQ and conduct additional analyses when
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These methods research projects are intended to contribute to the research base in and be used to
improve the science of systematic reviews. They are not intended to be guidance to the EPC
program, although may be considered by EPCs along with other scientific research when
determining EPC program methods guidance.
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Supplemental Project To Assess the Transparency of
Reporting Requirements for Studies Evaluating the
Effectiveness of Treatment Options for Symptoms of
Diabetic Peripheral Neuropathy
Structured Abstract
Objectives. To assess the impact of including studies identified from ClinicalTrials.gov on the
conclusions and strength of evidence (SOE) grading from an ongoing systematic review of
treatments for diabetic peripheral neuropathy symptoms.
Data sources. We searched ClinicalTrials.gov through March 2016 to identify trial records.
Peer-reviewed publications were identified from an ongoing systematic review of treatments for
diabetic peripheral neuropathy symptoms.
Review methods. Two independent reviewers screened ClinicalTrials.gov records for
randomized controlled trials evaluating treatments for diabetic peripheral neuropathy symptoms.
We matched ClinicalTrials.gov records to publications. Two reviewers extracted data from
ClinicalTrials.gov records. We compared conclusions and SOE grade with and without
ClinicalTrials.gov records for pain and quality of life, conducting sensitivity analyses where
possible.
Results. We identified 53 studies from ClinicalTrials.gov (46 completed, 3 recruiting, 2
withdrawn, 2 with unknown status). 37% of the completed trials posted results. We compared 25
ClinicalTrials.gov records with 25 matched publications. These differed in the number enrolled
(8 studies, 32%), the primary outcome (14 studies, 56%), and adverse event reporting (2 of 10
studies with posted results, 20%). Pooled results of published trials showed greater effectiveness
of pregabalin than placebo at reducing pain, but pooled results of unpublished trials were not
statistically significant. Otherwise, ClinicalTrials.gov was mostly useful in confirming suspected
reporting biases and did not meaningfully change either the overall conclusions or the SOE
grading.
Conclusions. Researchers conducting systematic reviews should account for reporting bias in
their analyses. But, until outcomes data are more consistently reported, the usefulness of
searching ClinicalTrials.gov is limited.
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Background and Objectives
The underlying principle of systematic reviews is a consideration of all relevant available
evidence. As standards have developed on how to conduct and report systematic reviews, an
Achilles heel has remained: are we really considering all available evidence? Missing relevant
information in systematic reviews, because of reporting bias such as publication bias and
outcome reporting bias, may lead to biased and flat out wrong conclusions. Mandating that
information about trials be reported through registries, such as ClinicalTrials.gov, has been
proposed as a way to assess and possibly ameliorate the effects of reporting bias.
ClinicalTrials.gov is administered by the National Library of Medicine. In 2007, the legal
requirements were expanded to ensure registration of all trials and to enable public searching of
the database. As of 2008, basic summaries of trial results must be submitted for certain
applicable trials, including phase 2-4 drug, biologic, or device trials. ClinicalTrials.gov captures
several data elements including number of enrolled and completed trial participants, participant
characteristics, summary results for pre-specified primary and secondary outcome measures, and
adverse events by organ system.

Objectives
The purpose of this study was to address questions about how to access and integrate
information from ClinicalTrials.gov into systematic reviews, as well as the impact of such
inclusion on the conclusions of the reviews. Using a systematic review on the effectiveness of
treatment options for symptoms of diabetic peripheral neuropathy, we addressed the following
questions:
1. Which studies were in the published literature alone, ClinicalTrials.gov alone, or in both?
2. For the completed studies which were in both:
a. What were the differences, if any, in pre-specified outcome measures, statistical
plan and size of the study reported in the peer reviewed literature vs.
ClinicalTrials.gov?
b. Were results reported in ClinicalTrials.gov for any of the studies? If they were,
what were the differences, if any, in the results reported in the peer reviewed
literature vs. ClinicalTrials.gov?
3. For studies in ClinicalTrials.gov that were not completed or discontinued:
a. For the discontinued studies, were there reasons given for discontinuation? If so,
what were they?
b. For studies that are ongoing but not completed, what was the date of initiation of
the studies? Are the studies proceeding according to the original schedule or is
there information in ClinicalTrials.gov indicating a delay in completion? If there
is a delay in completion, what is the reason given?
4. What is the impact on the conclusions of the EPC report with and without the information
from ClinicalTrials.gov? What is the impact on the strength of evidence (including
impact of knowledge of outcomes measured in studies but not reported in the peer
reviewed literature)?
We conducted this study in our review “Effectiveness of Treatments Options for the
Prevention of Complications and Treatment of Symptoms of Diabetic Peripheral Neuropathy on
Diabetic Peripheral Neuropathy,” which began at the end of September 2015. The Diabetic
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Peripheral Neuropathy review sought to address two key questions with sub-questions. For this
project we focused on the following sub-question:
Key Question 2a: What is the safety and effectiveness of pharmacologic treatment options
(antidepressants, antiepileptics, and topical and subcutaneous treatments) to improve the
symptoms of diabetic peripheral neuropathy and health-related quality of life among
adults age 18 or older with type 1 or type 2 diabetes mellitus?
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Methods
Datasources and Searching Methods
To identify studies in the published literature, we searched MEDLINE®, and the Cochrane
Central Register of Controlled Trials (CENTRAL) from January 1, 2012 through May 25, 2016.
We selected the January 2012 date restriction to overlap with the search dates of a relevant, highquality systematic review.1
We used a broad search to identify records in ClinicalTrials.gov. We used the advanced
search function and entered the following terms: diabetic peripheral neuropathy [DISEASE]
AND "Interventional" [STUDY-TYPES] AND NOT ("not yet recruiting" OR "terminated")
[OVERALL-STATUS]. We ran the search on March 9, 2016. We downloaded all study fields
for the search results as a comma-separated values file.

Study Selection and Matching with Peer-Reviewed
Publications
Two reviewers independently assessed each ClinicalTrials.gov record for eligibility. We used
the same eligibility criteria as the Diabetic Peripheral Neuropathy systematic review. We
reviewed the ClinicalTrials.gov records using Microsoft Excel 2013 (Microsoft Corporation,
Redmond, WA).
We matched ClinicalTrials.gov records to their published papers using their embedded
PubMed citations and the National Library of Medicine’s National Clinical Trial Identifier
(NCT) listed in published articles. Where we did not identify a match using the NCT identifier,
we manually searched Medline using terms for the interventions and principal investigator as
search criteria.2 Based on methods developed by Hartung and colleagues, we considered a
PubMed publication to match a ClinicalTrials.gov registered trial if the intervention was the
same AND 1 or more groups in the trial had an identical number of study participants.2 We used
all publications that matched each trial.

Data Extraction
Two team members extracted data from ClinicalTrials.gov and matched publications. We
extracted the following elements into pre-designed data extraction forms (Table 1) in Microsoft
Excel 2013 (Microsoft Corporation, Redmond, WA). We developed two sets of evidence tables:
the first set included only data from ClinicalTrials.gov, and the second set also had the data from
the matched publications, if available.
Table 1. Data extraction elements
Trial design

Trial discontinuation
Ongoing trial
Population
Intervention and comparator
Outcomes

Design (parallel or crossover)
Number of groups
Trial start date, trial end date
Early discontinuation?
Reason for discontinuation.
Any delays? Reasons for delays (if any)
Total enrollment, sample size in each arm, drop-outs
Participants included in analysis for each outcome
Description of the intervention and comparator
Description of pre-specified primary outcomes, number of
primary outcomes
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Analysis
Results of primary and secondary outcomes
Adverse outcomes
Funding
History of Changes

Description of secondary outcome
Description of the pre-specified statistical analysis plan
Results, direction and magnitude, if any were reported
Funding source and role
Summary of changes

Assessment of Risk of Bias
We completed risk of bias assessment for any studies uniquely identified from
ClinicalTrials.gov. We used the same tools as used for the published studies in our Diabetic
Peripheral Neuropathy project (i.e., Cochrane Risk of Bias tool).

Data Synthesis
Question 1. Description of the Identified Studies
For the first question, we described all studies we identified in ClinicalTrials.gov. We
reported “Which studies were in the EPC report alone, ClinicalTrials.gov alone or in both?” We
described which studies are ongoing and which have been completed and trial completion dates
(since it may take 1 year or longer for trial results to appear in peer reviewed literature).

Question 2. Comparison of Data Elements and Results from
ClinicalTrials.gov and Matched Publications
Next, we addressed the second question, “For the completed studies which were in both:
What were the differences, if any, in pre-specified outcome measures, statistical plan and size
of the study reported in the peer reviewed literature vs. ClinicalTrials.gov?
Were results reported in ClinicalTrials.gov for any of the studies? If they were, what were
the differences, if any, in the results reported in the peer reviewed literature vs.
ClinicalTrials.gov?”
Two reviewers compared the planned sample size, the primary outcome, and the analysis
plan specified in the earliest version of the ClinicalTrials.gov record with what is reported in the
corresponding publication. The earliest version of the ClinicalTrials.gov record was found under
the History of Changes. Investigators independently assessed for discrepancies and then
discussed these comparisons. Where discrepancies existed, we also reviewed the summary of
changes from the ClinicalTrials.gov records to describe a rationale for the different results or
plans.
We classified discrepancies between the elements extracted from ClinicalTrials.gov and the
matched publications.
• Identification of the primary outcome. For assessing consistency of the pre-specified
primary outcome (s), we used a framework developed by Zarin and colleagues.3
Applying this tool, the primary outcome could differ in the following ways: description
of outcome (i.e. different “primary outcome” reported), different domain used, different
measurement or diagnostic test used, different reporting of the same measure (e.g. change
in pain scale or percentage from baseline), different results of the same reported measure.
For trials with multiple publications and outcomes, we assessed each outcome separately,
but designated one as the “main” primary.
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•

Adverse event and deaths. ClinicalTrials.gov began to mandate reporting of adverse
events in September 2009 as serious adverse events and non-serious adverse events. We
compared the total adverse events reported in ClinicalTrials.gov with the total reported in
the matched publications.
• Comparison of prespecified statistical plan
• Sample sizes, total.
To determine if studies were changing the primary outcomes to report more favorable results,
we conducted a post-hoc analysis among the studies identified in ClinicalTrials.gov and the peerreviewed literature. We created a binary variable for the studies that changed their pre-specified
primary outcome in any way. We regressed this variable on the standardized mean difference in
pain scores.

Question 3. Description of Incomplete or Discontinued Trials
We created separate tables for those studies that are incomplete or discontinued to address
Question 3: “For studies in ClinicalTrials.gov that were not completed or discontinued:
For the discontinued studies, were there reasons given for discontinuation? If so, what were
they?
For studies that are ongoing but not completed, what was the date of initiation of the
studies? Are the studies proceeding according to the original schedule or is there information in
ClinicalTrials.gov indicating a delay in completion? If there is a delay in completion, what is the
reason given?”
These data were extracted as above to address this question.

Question 4. Incorporating the ClinicalTrials.gov Findings into the
Review
The Diabetic Peripheral Neuropathy systematic review team graded the strength of evidence
only for the outcomes identified as important and critical. They specified a priori that pain and
quality of life were the most important and critical outcomes for assessing treatment options for
symptoms of diabetic peripheral neuropathy. Therefore, we focus our assessment of the effects
of searching ClinicalTrials.gov on these two outcomes.
We organized the results by comparison. For each outcome and comparator, we synthesized
the body of evidence obtained with and without ClinicalTrials.gov. We highlighted discrepant
outcomes and results between the published and unpublished results, based on our review,
described above.
We conducted the following for each outcome by drug comparison:
• Describe the source of each study (published literature only, ClinicalTrials.gov only, or
both)
o For studies found in the published literature only, we noted those that were published
prior to 2008, when Congress expanded the requirements of ClinicalTrials.gov.
o For studies found in both the published literature and ClinicalTrials.gov, we
compared the results for pain and quality of life that were reported in each source. We
noted any additional or different outcomes and/or different or additional results.
o For studies found in ClinicalTrials.gov only, we summarized the results for pain and
quality of life.
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•

We qualitatively described the discordance (within an outcome and drug comparison)
between results from ClinicalTrials.gov and published literature, in terms of direction of
conclusions.
• Where ClinicalTrials.gov provided results, and we were able to conduct meta-analyses,
we conducted sensitivity analyses, with and without the additional data from
ClinicalTrials.gov.
• We considered if the final conclusions were influenced by any indication of reporting
bias based on what was reported in ClinicalTrials.gov versus in the peer-reviewed
literature.
• We graded the level evidence with and without the ClinicalTrials.gov results.
Throughout the process we logged challenges and issues, as well as tracked the time and
effort to complete this work.
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Results
Question 1. Description of the Identified Studies
In the systematic review, we included one high-quality, relevant systematic review1 (65
studies) and 27 additional studies that evaluated the effectiveness of treatment options for
symptoms of diabetic peripheral neuropathy.
Our search of ClinicalTrials.gov yielded 266 records. Of these, 53 met the inclusion criteria
for our review. We matched 28 ClinicalTrials.gov records to 28 publications (Table 2). Three
ClinicalTrials.gov records (NCT00553475, NCT00143156, NCT00156078) were matched to a
pooled analysis of 11 trials.4 One of these records also had a separate publication.5 The pooled
analysis (Parsons 2016) was excluded from the systematic review because not all of the included
studies were eligible. We identified the pooled analysis by searching for the NCT number in
PubMed. Two ClinicalTrials.gov records (NCT01041859 and NCT00455520) were matched to a
pooled analysis6 plus to separate publications.7, 8 We matched 17 (61%) records using the NCT
number, 7 (25%) through the publication link in ClinicalTrials.gov, and 4 (14%) by using search
terms in PubMed. Of these 28 records, 16 (57%) were completed during or prior to 2008, 6
(21%) in 2009, 0 in 2010, 4 (14%) in 2011, 1 (4%) in 2012, and 1 (4%) in 2013. Less than half
(10 of 28 records, 36%) reported results in ClinicalTrials.gov.
We found an additional 25 records in ClinicalTrials.gov for which we were unable to identify
a publication. Of these, 18 are completed, two are withdrawn, three are recruiting, and two have
an unknown status (Table 2). For the 18 completed studies without publications, five (28%) were
completed during or prior to 2008, three (17%) were completed in 2010, four (22%) were
completed in 2013, three (17%) were completed in 2014, and three (17%) were completed in
2015. Less than half (39%) of the completed trials reported results in ClinicalTrials.gov.
We provide the completion dates for the studies that were withdrawn, recruiting, or unknown
status in Table 2. None of these records had posted results.
Table 2. Status of the 53 studies found in ClinicalTrials.gov
Status

Completed
with
publication

Completed,
but no
publication

Withdrawn

ClinicalTrials.gov Records
NCT00643760,9 NCT00712439,10 NCT00159679,11
NCT01345045,12 NCT00573261,13 NCT01057693,14
NCT00553475,4, 5 NCT00143156,4 NCT00156078,4
NCT00861445,15 NCT00235469,16 NCT00135109,17
NCT00238524,18 NCT01179672,19 NCT00408993,20
NCT00552175,21 NCT00507936,22 NCT01041859,6, 7
NCT00455520,6, 8 NCT00210847,23 NCT00993070,24
NCT00695565,25 NCT00113620,26 NCT00004647,27
NCT00336349,28 NCT01035281,29 NCT01089556,30
NCT0037065631
NCT00231673, NCT00238550, NCT00350103,
NCT00710424, NCT00785577, NCT00838799,
NCT00904202, NCT00944697, NCT01125215,
NCT01332149, NCT01455415, NCT01474772,
NCT01478607, NCT01504412, NCT01533428,
NCT01928381, NCT01939366, NCT02068027
NCT00837941, NCT01116531
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Range in
Completion
Dates
Feb 1999 to
Aug 2013

n / N (%) with
Results in
ClinicalTrials.gov
10 / 28 (36%)

Jan 2000 to
May 2015

7 / 18 (39%)

Sep 2009 to
Dec 2012

0 / 2 (0%)

a

Recruiting

NCT02363803, NCT02372578, NCT02460107

Unknown

NCT01288937, NCT01770964

a

Oct 2015 to
Mar 2018
Jul 2013 to
Oct 2014

0 / 3 (0%)
0 / 2 (0%)

The status of this study was changed to terminated in June 2016.

Question 2. Comparison of Data Elements and Results from
ClinicalTrials.gov and Matched Publications
We matched 28 ClinicalTrials.gov to 28 publications (Table 2). We did not include the two
pooled analyses4, 6 in the analysis for Question 2. We also were not able to include one study
(NCT00004647)27 in this analysis because we were unable to retrieve the publication. Therefore,
we compared 25 ClinicalTrials.gov records with 25 publications.
Table 3 shows the comparison of the planned and actual number of participants enrolled.
Two studies enrolled a greater number (over 10% more) of participants than originally
planned.14, 21 One of these studies reported in the publication that they needed to enroll more
participants because fewer than expected participants from the single-blind treatment phase
qualified for randomization.14 The other study did not provide an explanation.21 Six studies
reported enrolling fewer (at least 10% fewer) participants than anticipated.8, 19, 24, 26, 28, 29 One
study reported needing to stop the recruitment early because the hospital unexpectedly closed for
a prolonged period due to severe flooding.24 Another study reported terminating the study early
due to insufficient funding.29 The remaining studies did not report an explanation for the lower
enrollment.
Table 3 also describes how the primary outcome differed, if at all, between the earliest
version of the ClinicalTrials.gov record and the publication. Fourteen (56%) of the 25 studies
reported similar primary outcomes in the ClinicalTrials.gov record and the publication. Seven
studies reported different specific measurements of the primary outcome.11, 15-18, 28, 29 In all of
these seven studies, the ClinicalTrials.gov record did not report a specific measurement of pain
(e.g., 11-point numerical rating scale), whereas the publication did report which measurement
was used. Four studies had different reporting of the same measure.5, 12, 14, 20 In all four of these
studies, the ClinicalTrials.gov record did not report which specific metric (e.g., final values,
change from baseline) would be used. None of the studies changed a primary outcome to a
secondary outcome. We compared the studies that changed their primary outcome to the studies
that did not change their primary outcome, and we did not find any significant differences in the
standardized mean difference in pain scores (p=0.287). The tables in Question 4 provide a
detailed description of how the results for pain and quality of life differed between the
ClinicalTrials.gov record and the publication.
Ten of these 25 studies reported results in ClinicalTrials.gov; for these studies, we also
compared the reported number of participants withdrawn due to adverse events (Table 3). Eight
of the ten studies reported the same number of participants that withdrew due to adverse events
in the publication and in the ClinicalTrials.gov record. One study21 reported fewer participants
withdrawn due to adverse events in ClinicalTrials.gov and another study7 reported more
participants withdrawn due to adverse events in the ClinicalTrials.gov record.
Only one study pre-specified an analysis plan in ClinicalTrials.gov (NCT00336349).28 The
pre-specified analysis plan was also reported in the publication.
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Table 3. Comparison of the sample size, primary outcome, and withdrawals due to adverse events
reported in the earliest version of the ClinicalTrials.gov record with the corresponding publication
Publication Author,
Year
NCT Number
Rauck, 20129
NCT00643760
Sandercock, 201210
NCT00712439
Arrezzo, 200811
NCT00159679
Ziegler, 201512
NCT01345045
Jiang, 201113
NCT00573261
Raskin, 201414
NCT01057693
Satoh, 20105
NCT00553475
Rauck, 200715
NCT00861445
Wymer, 200916
NCT00235469
Shaibani, 200917
NCT00135109
Ziegler, 201018
NCT00238524
Gao, 201519
NCT01179672
Gao, 201020
NCT00408993
Yasuda, 201121
NCT00552175

Planned
Enrollment /
Enrollment
Reported in
Publication
392 / 420

Comparison of
a
Primary Outcomes

Comparison of Adverse Event Reporting

No difference

NR / 147

No difference

Similar number withdrawn for adverse
events
Not reported in CT.gov

160 / 167

Different specific
measurement used
Different reporting of
the same measure
No difference

180 / 194
40 / 40
564 / 665
308 / 317
NR / 119
360 / 495
NR / 654
NR / 357
480 / 405
208 / 215

Different reporting of
the same measure
Different reporting of
the same measure
Different specific
measurement used
Different specific
measurement used
Different specific
measurement used
Different specific
measurement used
No difference

Not reported in CT.gov
Not reported in CT.gov
Similar number withdrawn for adverse
events
Similar number withdrawn for adverse
events
Similar number withdrawn for adverse
events
Not reported in CT.gov
Not reported in CT.gov
Not reported in CT.gov
Not reported in CT.gov
Similar number withdrawn for adverse
events
Similar number withdrawn for adverse
events
CT.gov reported fewer patients withdrawn
due to adverse events for the duloxetine
60mg group than the publication (10 vs. 12).
Not reported in CT.gov

300 / 339

Different reporting of
the same measure
No difference

Rowbotham, 201222
NCT00507936
Vinik, 20147
NCT01041859

275 / 280

No difference

455 / 459

No difference

Schwartz, 20118
NCT00455520
Freeman, 200723
NCT00210847
Kulkantrakorn, 201324
NCT00993070
Campbell, 201225
NCT00695565
Shaibani, 201226
NCT00113620
Yuan, 200928
NCT00336349
Toth, 201229
NCT01035281

760 / 591

No difference

300 / 313

No difference

There were some discrepancies in the
number withdrawn due to adverse events for
the open label period, but not for the doubleblind period. CT.gov reported more adverse
events.
Similar number withdrawn for adverse
events
Not reported in CT.gov

40 / 33

No difference

Not reported in CT.gov

170 / 182

No difference

Not reported in CT.gov

450 / 379

No difference

Not reported in CT.gov

30 / 20

Different specific
measurement used
Different specific
measurement used

Not reported in CT.gov

60 / 37
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Not reported in CT.gov

Tesfaye, 201330
800 / 811
No difference
NCT01089556
Boyle, 201231
90 / 83
No difference
NCT00370656
CT.gov = ClinicalTrials.gov
a
Using the framework developed by Zarin et al.3

Similar number withdrawn for adverse
events
Not reported in CT.gov

Question 3. Description of Incomplete or Discontinued Trials
We found two studies that were withdrawn (NCT00837941, NCT01116531). Both of these
studies were withdrawn prior to enrollment. Neither study provided reasons for withdrawal in
ClinicalTrials.gov.
We found three studies with a “Recruiting” status (NCT02363803, NCT02372578,
NCT02460107). One study (NCT02363803), which is currently recruiting 35 participants, had a
start date of February 2015, a primary completion date of March 2017, and a study completion
date of March 2018. This study was last verified in June 2016. Another study (NCT02460107),
which is currently recruiting 81 patients, had a start date of May 2015, a primary completion date
of March 2016, and a study completion date of September 2016. This study was last verified in
October 2015. There is no indication of any delays from either study.
One study (NCT02372578) had a start date of May 2015 and a completion date of October
2015. During the writing of this report, the study status changed to “Terminated” due to futility
analysis.

Question 4. Incorporating the ClinicalTrials.gov Findings Into
the Review
Table 4 provides an overview of how the results from ClinicalTrials.gov influenced the
overall conclusion and the strength of evidence grading for each comparison in terms of pain and
quality of life. We included 53 ClinicalTrials.gov records that evaluated 21 different
comparisons. A new study (i.e., a study that was not identified in the published literature) was
found in ClinicalTrials.gov for 15 comparisons (71%). For six comparisons, we identified only
ClinicalTrials.gov records with corresponding publications.
Based on the results of studies found in ClinicalTrials.gov, we changed the estimate for the
effect of pregabalin compared with placebo in terms of reducing pain. The pooled results from
ClinicalTrials.gov were not as favorable for pregabalin as the pooled results from the published
literature. We did not downgrade the strength of evidence for this comparison for pain because
the systematic review team had already considered the inconsistent results and suspected
reporting bias in the evidence grade.
For the remaining comparisons, the effect of searching ClinicalTrials.gov on the overall
conclusions and the strength of evidence grading was trivial at best. Searching ClinicalTrials.gov
yielded the only studies evaluating two comparisons (8% capsaicin patch versus placebo and
nabiximol versus placebo). However, the strength of evidence grade for both of these
comparisons remained “Insufficient.” For another two comparisons (lacosamide versus placebo
and atypical opioids versus placebo), we found evidence of potential selective outcomes
reporting for quality of life. For these two comparisons, we found ClinicalTrials.gov records that
noted quality of life as an outcome but we did not find quality of life results in the corresponding
publications. This did not change our strength of evidence grading, but rather provided further
support for suspecting reporting bias.
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For two different comparisons (oxycodone versus placebo and clonidine versus placebo) for
pain, we downgraded the reporting bias domain to “Suspected” based on the ClinicalTrials.gov
results. The overall strength of evidence remained the same.
For all other comparisons, searching ClinicalTrials.gov did not affect either the overall
conclusion or the strength of evidence grading for both pain and quality of life. None of the
ClinicalTrials.gov records for these comparisons posted any results for pain or quality of life.
Details of the ClinicalTrials.gov search by comparison is provided below.
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Table 4. Effect of searching ClinicalTrials.gov on the overall conclusion and strength of evidence grade for key comparisons and
outcomes
Comparison

Gabapentin vs. placebo
Pregabalin vs. placebo

Studies Identified
in CT.gov Only /
Studies with Pain
Results / Studies
with QOL Results
1/0/0
10 / 4 / 3

Effect on Overall
Conclusion for
Pain

Effect on Strength of
Evidence Grading for Pain

Effect on Overall
Conclusion for QOL

Effect on Strength of
Evidence Grading for
QOL

Topiramate vs. placebo
Lacosamide vs. placebo

1/0/0
1/0/0

No effect
Estimated effect
size is less
favorable for
pregabalin.
No effect
No effect

No effect
No effect

No effect
No effect

No effect
No effect

No effect
No effect

No effect
No effect

No effect
No effect
No effect

No effect
No effect on evidence
grade, but there is a
suggestion of selective
outcomes reporting
No effect
No effect
No effect

Duloxetine vs. placebo
Milnacipran vs. placebo
Oxycodone vs. placebo

0/0/0
1/0/0
1/1/0

No effect
No effect
No effect

Atypical opioids vs.
placebo

0/0/0

No effect

No effect
No effect
No effect on overall strength
of evidence grade, but the
Reporting Bias domain was
downgraded to “Suspected.”
No effect

0.75% capsaicin topical
cream vs. placebo
8% capsaicin patch vs.
placebo

1/0/0

No effect

No effect

No effect

2/1/1

No effect

Although we now have a
body of evidence to grade,
the overall evidence grade
remained “Insufficient.”

No effect

Clonidine vs. placebo

1/0/0

No effect

No effect

Lidocaine vs. placebo
Dextromethorphan vs.
placebo
Mexiletine vs. placebo
Botulinum toxin vs.
placebo

2/0/0
0/0/0

No effect
No effect

No effect on overall strength
of evidence grade, but the
Reporting Bias domain was
downgraded to “Suspected.”
No effect
No effect

Although we now have a
body of evidence to
grade, the overall
evidence grade
remained “Insufficient.”
No effect

No effect
No effect

No effect
No effect

0/0/0
1/0/0

No effect
No effect

No effect
No effect

No effect
No effect

No effect
No effect
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No effect

No effect on evidence
grade, but there is a
suggestion of selective
outcomes reporting
No effect

Comparison

Cannabinoids (nabilone,
cannabis-based medicine
extract) vs. placebo
Cannabinoids (nabiximol)
vs. placebo

Studies Identified
in CT.gov Only /
Studies with Pain
Results / Studies
with QOL Results
1/0/0

Effect on Overall
Conclusion for
Pain

No effect

1/1/1

No effect

Anticonvulsants vs.
2/0/0
No effect
serotonin-noradrenaline
reuptake inhibitors
Anticonvulsants vs.
0//0/0
No effect
tricyclic antidepressants
Anticonvulsants vs. topical 1 / 0 / 0
No effect
agents
Antidepressants vs.
0/0/0
No effect
antidepressants
CT.gov = ClinicalTrials.gov; QOL = quality of life; vs = versus

Effect on Strength of
Evidence Grading for Pain

Effect on Overall
Conclusion for QOL

Effect on Strength of
Evidence Grading for
QOL

No effect

No effect

No effect

Although we now have a
body of evidence to grade,
the overall evidence grade
remained “Insufficient.”

No effect

No effect

No effect

Although we now have a
body of evidence to
grade, the overall
evidence grade
remained “Insufficient.”
No effect

No effect

No effect

No effect

No effect

No effect

No effect

No effect

No effect

No effect
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Placebo-Controlled Comparisons
Anticonvulsants
Gabapentin Versus Placebo
Detailed Results
We identified six studies (five with available data) that compared gabapentin with placebo
among patients with diabetic peripheral neuropathy (Table 5).
Three studies, all published before 2008, were identified in the published literature only.32-34
Two studies were identified in both the published literature and in ClinicalTrials.gov.9, 10
Only one study reported results in ClinicalTrials.gov for pain and quality of life (Table 6).9 For
pain, we compared the results for the Average Pain Intensity Numerical Rating Scale between
the publication and the ClinicalTrials.gov record. The ClinicalTrials.gov record did not report
baseline values. Although the analyses appeared to be the same, the publication and the record
reported different values for the change from baseline. However, the mean between-group
differences were the same. For quality of life, we compared the results for the 36-Item Short
Form Health Survey (SF-36) Physical Component Score (PCS) between the publication and the
ClinicalTrials.gov record. The ClinicalTrials.gov record reported change from baseline values,
but the publication reported between-group differences in the change score. Using the data
reported in ClinicalTrials.gov, we derived the between-group differences and obtained similar,
but different, results.
One study (NCT00904202), which was completed in June 2003, was identified only in
ClinicalTrials.gov (Table 5). We were unable to find any publication for this trial. This study
also did not post any results in ClinicalTrials.gov.
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison for Either Pain or Quality of Life
The overall conclusions for pain and for quality of life would not have changed based on the
results found in ClinicalTrials.gov. While searching ClinicalTrials.gov yielded an additional
study, the study did not provide any results. Additionally, for the two publications that were
matched to a ClinicalTrials.gov record, neither entry provided additional results that would have
changed the overall conclusion.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison for Either Pain or Quality of Life
The evidence grading domains and the strength of the evidence comparing gabapentin with
placebo for pain and for quality of life would not change based on the results found in
ClinicalTrials.gov.
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Table 5. Studies comparing gabapentin with placebo identified through ClinicalTrials.gov, published literature, or both
Source

Publication
Author, Year

Published literature
only

NCT Number

a

Gorson, 199932

a

Both published
literature and CT.gov

Backonja, 199833
a
Simpson, 200134
9
Rauck, 2013

Matched by

Study
Completion
Date In CT.gov
NA

Reported
Results in
CT.gov?
NA

Sample
Size

Followup

40

6 weeks

Not found

NA

Not found
Not found
NCT00643760

NA
NA
NCT number abstracted from
publication
Publication found in CT.gov

NA
NA
Feb 2009

NA
NA
Yes

165
60
354

8 weeks
8 weeks
13 weeks

Dec 2006

No

147

4 weeks

NA

Jun 2003

No

62

5 weeks

Sandercock,
NCT00712439
201210
CT.gov only
None identified
NCT00904202
a
Study was identified in a systematic review by Griebeler, 2014.1
CT.gov = ClinicalTrials.gov; NA = not applicable

a

Table 6. Comparison of the pain and quality of life results reported in the publication and the ClinicalTrials.gov record and/or additional
results reported only in ClinicalTrials.gov
Publication
Author, Year

NCT Number

Pain
Scale

Rauck, 20139

NCT00643760

PI-NRS

Did Pain
Results
Differ?
Yes

Describe How Pain Results
Differed
Although the analysis was the same,
the change from baseline values for
all intervention groups differed
between the publication and CT.gov
registry. However, the mean
between-group differences with
placebo were identical. Baseline
values were not reported in CT.gov.
The overall conclusions did not
change.

a

QOL
Scale
SF-36
PCS

Did QOL
Results
Differ?
Yes

Describe How QOL Results
Differed
CT.gov record reported the change
from baseline in each arm, but the
publication reported the betweengroup difference in the change.
Deriving the between-group
difference using the data reported in
CT.gov yielded similar, but slightly
different, results.

For studies that reported results in ClinicalTrials.gov.
CT.gov = ClinicalTrials.gov; PI-NRS = Pain Intensity Numerical Rating Scale; SF-36 PCS = 36-Item Short Form Health Survey Physical Component Score; QOL = quality of life
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Pregabalin Versus Placebo
Detailed Results
We identified 24 studies (15 with available data) that compared pregabalin with placebo
among patients with diabetic peripheral neuropathy (Table 7).
Six studies were identified in the published literature only.35-40 Five of these studies were
published either prior to or during 2008.36-40 The other study was a small, single-center,
crossover trial conducted in Canada.35 It is unclear from the publication if this trial is registered
in any clinical trials registry.
Eight studies (in seven publications) were identified in both the published literature and in
ClinicalTrials.gov.4, 5, 9, 11-14 Four studies reported pain results and three reported quality of life
results in ClinicalTrials.gov (Table 8). Among the four studies reporting pain results in
ClinicalTrials.gov, three had similar results to those reported in their respective publications.5, 13,
14
The fourth study9 had slightly different values for the change from baseline values, but the
mean between-group differences were the same as those reported in the publication. The
differences in values did not change the overall conclusions. Results for quality of life differed
between the ClinicalTrials.gov records and the publications for all three studies (Table 8).5, 9, 14
For two studies,9, 14 the ClinicalTrials.gov record and the publication reported different measures
for quality of life, making comparisons between the two difficult. The third publication5 only
reported significant results and omitted the nonsignificant results. Additionally, we matched
three ClinicalTrials.gov records to a published pooled analysis by Parsons et al.4 The pooled
analysis was not included in the systematic review because it pooled both published and
unpublished studies. We are unable to compare results because two of the three studies did not
post results in ClinicalTrials.gov. The study with posted results was also published as Satoh
2010.5
Ten studies (NCT00838799, NCT01504412, NCT01770964, NCT01928381, NCT01939366,
NCT02372578, NCT00785577, NCT01332149, NCT01455415, NCT01474772) were identified
only in ClinicalTrials.gov (Table 7). Eight studies were completed within the last 3 years and
two were completed in 2010. One study had an unknown status (NCT01770964) and another
indicated that it was recruiting (NCT02372578). Four studies (N=1422), with 5 to 9 weeks of
followup, posted results on pain (Table 8). None of these studies reported a statistically
significant difference in pain between placebo and pregabalin. Three studies (N=796) reported
on quality of life. None of the studies found a statistically significant difference between placebo
and pregabalin in terms of quality of life.
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison for Either Pain or Quality of Life
Figure 1 shows the standardized mean differences in pain scores for studies found in the
published literature versus those found only in ClinicalTrials.gov. The studies found in the
published literature favored pregabalin over placebo (SMD, -0.44; 95% CI, -0.65 to -0.22), but
the studies found only in ClinicalTrials.gov were not statistically significant (SMD, -0.09; 95%
CI, -0.19 to 0.01). The overall pooled results still favored pregabalin over placebo (SMD, -0.34;
95% CI, -0.50 to -0.18), but there was significant heterogeneity in the findings (I-squared, 80%).
Because there seemed to be a temporal trend, we regressed the SMD pain scores on the year of
publication or the year of study completion. More recent studies showed a smaller difference in
pain relief with pregabalin than placebo (P<0.0001; Table 9 and Figure 2). We also regressed
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publication status on the SMD pain scores, but publication status was not significant (P=0.813;
Table 9).
We did not conduct a meta-analysis for quality of life because so many studies reported
insufficient data for pooling; many reported only statistical significance. Generally, it was
difficult to compare results posted in both the published literature and in ClinicalTrials.gov
because different metrics were reported, as in Rauck 2013 and Raskin 2014 (Table 8), or the
publication reported only the components of the quality of life assessment tool that were
statistically significant, as in Satoh 2010. Generally, the results from the studies identified only
in ClinicalTrials.gov were less favorable towards pregabalin than those found in the published
literature.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison for Either Pain or Quality of Life
The evidence grading domains and the strength of the evidence comparing pregabalin with
placebo for pain and for quality of life would not change based on the results found in
ClinicalTrials.gov (Table 10).
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Table 7. Studies comparing pregabalin with placebo identified through ClinicalTrials.gov, published literature, or both
Source

Published
literature only

Publication Author,
Year
Karmakar, 201435

Matched by

Study
Completion
Date In
CT.gov
NA

Reported
Results
in
CT.gov?
NA

Sample
Size

Followup

28

6 weeks

Not found

NA

Rosenstock, 200436
a
Lesser, 200437
a
Freynhagen, 200538
a
Richter, 200539
a
Tolle, 200840
Arrezzo, 200811

Not found
Not found
Not found
Not found
Not found
NCT00159679

NA
NA
NA
NA
NA
NCT number abstracted from
publication

NA
NA
NA
NA
NA
Oct 2005

NA
NA
NA
NA
NA
No

146
337
338
246
395
167

8 weeks
5 weeks
12 weeks
6 weeks
12 weeks
13 weeks

Ziegler, 201512

NCT01345045

Oct 2011

No

193

6 weeks

Rauck, 20139

NCT00643760

Feb 2009

Yes

421

16 weeks

Jiang, 201113
Raskin, 201414

NCT00573261
NCT01057693

NCT number abstracted from
publication
NCT number abstracted from
publication
Publication found in CT.gov
Found by using search terms in
PubMed
NCT number abstracted from
publication
Searched NCT number in PubMed

May 2008
Jan 2012

Yes
Yes

40
665

4 weeks
13 weeks

Mar 2009

Yes

314

13 weeks

May 2007 to
Mar 2009

No

b

1208

Up to 13
weeks

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Apr 2010
Jun 2013
Jul 2013
May 2015
Jan 2015
Oct 2015
Jun 2010
Jun 2014
Nov 2013
Jul 2013

No
No
No
No
No
No
Yes
Yes
Yes
Yes

458
450
c
90
46
699
250§
273
626
306
217

14 weeks
7 weeks
3 weeks
6 weeks
6 weeks
6 weeks
5 weeks
9 weeks
6 weeks
6 weeks

a

Both published
literature and
CT.gov

NCT Number

a

Satoh, 20105

Parsons, 20164

NCT00553475

NCT00553475
NCT00143156
NCT00156078
CT.gov only
None identified
NCT00838799
None identified
NCT01504412
None identified
NCT01770964
None identified
NCT01928381
None identified
NCT01939366
None identified
NCT02372578
None identified
NCT00785577
None identified
NCT01332149
None identified
NCT01455415
None identified
NCT01474772
a
Study was identified in a systematic review by Griebeler, 2014.1
b
Only two of the three studies reported results in ClinicalTrials.gov.
c
Planned enrollment. The study status was unknown.
§Planned enrollment. The study status is still recruiting.
CT.gov = ClinicalTrials.gov; NA = not applicable
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Table 8. Comparison of the pain and quality of life results reported in the publication and the ClinicalTrials.gov record and/or additional
results reported only in ClinicalTrials.gov
Publication
Author,
Year

NCT Number

Pain
Scale

Did
Pain
Results
Differ?
Yes

Describe How Pain Results Differed

QOL
Scale

Rauck,
20139

NCT00643760

PINRS

Although the analysis was the same, the
change from baseline values for all
intervention groups differed between the
publication and CT.gov registry. However,
the mean between-group differences with
placebo were identical. Baseline values
were not reported in CT.gov. The overall
conclusions would not change.
The CT.gov record reported only the mean
change in the visual analog pain rating.
The CT.gov record reported the baseline
from the start of the run-in period
(separately for each group) and the
change scores. These values match what
is reported in the publication.

SF-36
PCS

Jiang,
201113
Raskin,
201414

NCT00573261

VAS

No

NCT01057693

NRS

No

Satoh,
20105

NCT00553475

NRS

No

None
identified

NCT00785577

NRS

NA

Did
QOL
Results
Differ?
Yes

Describe How QOL Results Differed

The CT.gov record reported the change
from baseline in each arm, but the
publication reported the between-group
difference in the change. Deriving the
between-group difference using the
data reported in CT.gov yields similar,
but slightly different, results.

NE

NE

NE

QOLDN

Yes

Both the CT.gov record and the
publication reported the same values for
the change from baseline in each arm and
the mean between-group difference in
pain scores.

SF-36
PF

Yes

The weekly mean worst daily pain severity
score as measured on an 11-pt numerical
rating scale decreased by 2.27 pts (SE
0.25) in the placebo arm and by 2.87 pts
(SE 0.35) in the pregabalin arm. The
standardized mean difference was not
significant (-0.28; 95% CI, -0.68 to 0.12).

EQ-5D

NA

Both the CT.gov record and the
publication reported the same baseline
and final values for the run-in period.
For the 13-week followup after
randomization, CT.gov reported only
final values, but the publication reported
the change from the run-in baseline.
We derived final values using the run-in
baseline and change scores reported in
the publication. The derived final values
do not match the final values reported
in CT.gov.
The CT.gov record reported the change
from baseline and the mean betweengroup difference for each component of
the SF-36. However, the publication
only reported a p-value for the two
components of the SF-36 which were
statistically significant.
The EQ-5D score improved by 0.09 pts
(SE 0.02) in both the placebo and
pregabalin arms. The standardized
mean difference was not significant (0;
95% CI, -0.36 to 0.36).
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None
identified

NCT01332149

NRS

NA

None
identified

NCT01455415

NRS

NA

None
identified

NCT01474772

NRS

NA

The daily pain rating score as measured
on an 11-pt numerical rating scale
decreased by -1.86 pts (SE 0.12) in the
placebo arm and by 2.14 (SE 0.12) in the
pregabalin arm. The standardized mean
difference was not significant (-0.14; 95%
CI, -0.30 to 0.02).
Only final values were reported on
CT.gov, so we could not derive a change
from baseline. The final daily pain score
as measured by an 11-pt numerical rating
scale was 5.0 (SE 0.13) in the placebo
group and 5.0 (SE 0.13) in the pregabalin
group. The standardized mean difference
in final values was not significant (0.02,
95% CI, -0.15 to 0.19).
Only final values were reported on
CT.gov, so we could not derive a change
from baseline. The final daily pain score
as measured by an 11-pt numerical rating
scale was 5.0 (SE 0.14) in the placebo
group and 4.7 (SE 0.14) in the pregabalin
group. The standardized mean difference
in final values was not significant (-0.01,
95% CI, -0.21 to 0.19).

a

NE

NE

NE

EQ-5D
Dolan
2002
Index

NA

The EQ-5D scores after 6 weeks of
treatment were 0.64 pts (SE 0.01) in the
placebo arm and by 0.63 pts (SE 0.01)
in the pregabalin arm. The standardized
mean difference was not significant (0.06; 95% CI, -0.23 to 0.11).

EQ-5D
Dolan
2001
Index

NA

The EQ-5D scores after 6 weeks of
treatment were 0.64 pts (SE 0.01) in the
placebo arm and by 0.65 pts (SE 0.01)
in the pregabalin arm. The standardized
mean difference was not significant
(0.05; 95% CI, -0.15 to 0.25).

For studies that reported results in ClinicalTrials.gov.
CI = confidence interval; CT.gov = ClinicalTrials.gov; EQ-5D = European Quality of Life Scale – 5 Dimensions; NA = not applicable; NA = not applicable; NE = not evaluated;
NRS = Numerical Rating Scale; PI-NRS = Pain Intensity Numerical Rating Scale; pts = points; QOL-DN = Quality of Life Questionnaire – Diabetic Neuropathy; SE = standard
error; SF-36 PCS = 36-Item Short Form Health Survey Physical Component Score; SF-36 PF = 36-Item Short Form Health Survey Physical Functioning; VAS = Visual Analog
Scale
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Figure 1. Standardized mean difference in pain scores comparing pregabalin with placebo stratified by studies found in the published
literature versus those found only in ClinicalTrials.gov

CI = confidence interval; CT.gov = ClinicalTrials.gov; ES = effect size; NPS = Numeric Pain Scale; NRS = Numeric Rating Scale; VAS = Visual Analog Scale
a
Study was identified in a systematic review by Griebeler, 2014.1
b
Dates for the ClinicalTrials.gov studies are the study completion dates.
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Figure 2. Meta-regression of year of publication/completion date on the standardized mean difference in pain scores comparing
pregabalin with placebo

Circles represent individual studies. Filled circles represent unpublished studies and are plotted by their study completion dates reported in ClinicalTrials.gov. Open circles
represent published studies and are plotted by their publication dates.
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Table 9. Univariate meta-regression results of year of publication/completion date on the
standardized mean difference in pain scores comparing pregabalin with placebo
Covariate
Publication status
Year of publication/
completion date

Coefficient (95% CI)
-0.32 (-0.70 to 0.07)
0.07 (0.04 to 0.10)

Residual I
75%
24%

23

2

2

Adjusted R
19%
93%

Table 10. Strength of evidence domains for studies comparing pregabalin with placebo in terms of pain and quality of life among adults
with diabetic peripheral neuropathy
Source

Outcome

Number
of Studies
(Subjects)
12 RCTs
(3290)

Study
Limitations

Consistency

Directness

Precision

Reporting
Bias

Unclear

Inconsistent

Direct

Precise

Suspected

Published
literature

Pain

Published
literature
+ CT.gov

Pain

16 RCTs
(4712)

Unclear

Inconsistent

Direct

Precise

Suspected

Published
literature

QOL

7 RCTs
(2052)

Unclear

Inconsistent

Direct

Could not
be
evaluated
Could not
be
evaluated

Unsuspected

Published QOL
11 RCTs
Unclear
Inconsistent
Direct
literature
(3513)
+ CT.gov
CT.gov = ClinicalTrials.gov; QOL = quality of life; RCT = randomized controlled trial
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Suspected

Other
Issues
Studies were
short-term;
newer
studies did
not find
evidence of
effectiveness

Strength
of
Evidence
Low

Low

Studies were
short-term.

Insufficient

Insufficient

Conclusions

Pregabalin is
more effective
than placebo for
reducing pain.

Pregabalin is
more effective
than placebo for
reducing pain.
However, effect
size is small and
pregabalin may
be less effective
than what would
be estimated
from the
published
literature alone.
We are unable to
draw a
conclusion.
We are unable to
draw a
conclusion.

Topiramate Versus Placebo
Detailed Results
We identified four studies (three with available data) that compared topiramate with placebo
among patients with diabetic peripheral neuropathy (Table 11).
Three studies, published before 2008, were identified in the published literature only.41-43
We did not identify any studies in both the published literature and in ClinicalTrials.gov
One study (NCT00231673), which was completed in January 2003, was identified only in
ClinicalTrials.gov (Table 11). We were unable to find any publication for this trial. This study
also did not post any results in ClinicalTrials.gov. This study, if ever published, would be
unlikely to add to the body of evidence because none of the primary or secondary outcomes
listed in ClinicalTrials.gov mentioned either pain or quality of life.
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison for Either Pain or Quality of Life
While searching ClinicalTrials.gov yielded an additional study, the study did not provide any
results. Furthermore, the study did not list either pain or quality of life as an outcome. We did not
find any ClinicalTrials.gov entries for the three published studies.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison for Either Pain or Quality of Life
The additional trial identified in ClinicalTrials.gov is unlikely to affect the evidence grading
for either pain or quality of life. The entry does not list pain and quality of life as outcomes.
Table 11. Studies comparing topiramate with placebo identified through ClinicalTrials.gov,
published literature, or both
Source

Published
literature
only

Publication
Author,
Year

NCT Number

Matched by

Thienel,
a
200441

Not found

NA

Raskin,
Not found
NA
a
200442
Freeman,
Not found
NA
200743
CT.gov only None
NCT00231673 NA
identified
a
Study was identified in a systematic review by Griebeler, 2014.1
CT.gov = ClinicalTrials.gov; NA = not applicable

Study
Completion
Date In
CT.gov
NA

Reported
Results
In
CT.gov?
NA

Sample
Size

Followup

1269

18 to 22
weeks

NA

NA

317

12 weeks

NA

NA

65

9 weeks

Jan 2003

No

72

18 weeks

Lacosamide Versus Placebo
Detailed Results
We identified five studies (four with available data) that compared lacosamide with placebo
among patients with diabetic peripheral neuropathy (Table 12). All of the studies were listed in
ClinicalTrials.gov.
Four studies were identified in both the published literature and in ClinicalTrials.gov.15-18
None of these studies provided results in ClinicalTrials.gov. We noted that all of these studies
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listed quality of life as an outcome in ClinicalTrials.gov, but only one reported on quality of life
in their publication.15
One study (NCT00350103), which was completed in June 2007, was identified only in
ClinicalTrials.gov (Table 12). We were unable to find any publication for this trial. This study
also did not post any results in ClinicalTrials.gov.
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison for Either Pain or Quality of Life
While searching ClinicalTrials.gov yielded an additional study, the study did not provide any
results. Additionally, the four ClinicalTrials.gov records with publications did not provide any
results for either pain or quality of life.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison for Either Pain or Quality of Life
The evidence grading domains and the strength of the evidence comparing lacosamide with
placebo for pain would not change based on the results found in ClinicalTrials.gov.
For quality of life, evidence grading domains and the strength of the evidence did not change
based on the ClinicalTrials.gov results (Table 13). However, in addition to suspecting reporting
bias, there is now a suggestion of selective outcome reporting bias. All five of the studies listed
quality of life as an outcome measure. Four of the studies had publications, but only one of these
publications reported on quality of life. The overall evidence grade would remain “Insufficient.”

Other Anticonvulsants Versus Placebo
We did not identify any ClinicalTrials.gov record for any of the other anticonvulsants
included in the review (zonisamide, valproic acid, oxcarbazepine, carbamazepine, and
lamotrigine). The conclusions and strength of evidence would not change from what is posted in
the evidence report.
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Table 12. Studies comparing lacosamide with placebo identified through ClinicalTrials.gov, published literature, or both
Source

Both published
literature and CT.gov

Publication
Author, Year
a

Rauck, 200715

NCT Number

Matched by

NCT00861445

Publication found in CT.gov

a

NCT00235469
NCT00135109

a

NCT00238524

Publication found in CT.gov
NCT number abstracted from
publication
NCT number abstracted from
publication
NA

Wymer, 200916
a
Shaibani, 200917
Ziegler, 201018

CT.gov only
None identified
NCT00350103
Study was identified in a systematic review by Griebeler, 2014.1
CT.gov = ClinicalTrials.gov; NA = not applicable

Study
Completion
Date In CT.gov
Feb 2003

Reported
Results in
CT.gov?
No

Sample
Size

Followup

119

10 weeks

Jun 2005
Dec 2005

No
No

496
654

18 weeks
18 weeks

Jan 2005

No

357

18 weeks

Jun 2007

No

537

12 weeks

a

Table 13. Strength of evidence domains for studies comparing lacosamide with placebo in terms of quality of life among adults with
diabetic peripheral neuropathy
Source

Published
literature
Published
literature
+ CT.gov

Outcome

QOL
QOL

Number
of Studies
(Subjects)
1 RCT
(119)
1 RCT
(119)

Study
Limitations

Consistency

Directness

Precision

Unclear

NA

Direct

Unclear

NA

Direct

Unable to
evaluate
Unable to
evaluate

Reporting
Bias
Suspected

Other
Issues

Strength
of
Evidence
Insufficient

Conclusions

We are unable to draw
a conclusion.
We are unable to draw
a conclusion.

Suspected,
Insufficient
with
additional
suggestion
of selective
outcome
a
reporting
a
All four of the studies identified in both the published literature and ClinicalTrials.gov listed quality of life as an outcome. However, only one study included quality of life in
their publication.
CT.gov = ClinicalTrials.gov; QOL = quality of life; RCT = randomized controlled trial
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Antidepressants
Serotonin-Noradrenaline Reuptake Inhibitors Versus Placebo
Duloxetine Versus Placebo
Detailed Results
We identified seven studies (all with available data) that compared duloxetine with placebo
among patients with diabetic peripheral neuropathy (Table 14).
Three studies, all published before 2008, were identified in the published literature only.44-46
Four studies were identified in both the published literature and in ClinicalTrials.gov.19-22
Three studies19-21 reported pain results and one20 reported quality of life results in
ClinicalTrials.gov (Table 15). With the exception of the pain results from one study,20 the results
reported in the ClinicalTrials.gov record and the publication were similar. In the one study with
non-matching results, only the p-values for the mean between-group difference were different,
although both the p-values were non-significant.
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison/Outcome
ClinicalTrials.gov did not yield any new data for the included publications nor did it yield
any new studies. Therefore, the overall conclusion (i.e., duloxetine reduced pain more than
placebo in the short term) did not change.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison/Outcome
Searching ClinicalTrials.gov did not yield any new data that influenced the strength of
evidence grading for the outcomes of pain and quality of life.
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Table 14. Studies comparing duloxetine with placebo identified through ClinicalTrials.gov, published literature, or both
Source

Published literature
only

Publication
Author, Year

NCT Number

a

Raskin, 200544

a

Both published
literature and CT.gov

Goldstein, 200545
a
Wernicke, 200646
19
Gao, 2015
a

Gao, 201020

Not found

NA

Not found
Not found
NCT01179672

NA
NA
NCT number abstracted from
publication
NCT number abstracted from
publication
NCT number abstracted from
publication
Found by using search terms
in PubMed

NCT00408993
a

Yasuda, 201121

Matched by

NCT00552175

Rowbotham,
NCT00507936
201222
a
Study was identified in a systematic review by Griebeler, 2014.1
CT.gov = ClinicalTrials.gov; NA = not applicable

Study
Completion
Date In CT.gov
NA

Reported
Results in
CT.gov?
NA

Sample
Size

Followup

348

12 weeks

NA
NA
Aug 2013

NA
NA
Yes

457
334
405

12 weeks
13 weeks
12 weeks

Dec 2006

Yes

215

12 weeks

Mar 2009

Yes

339

12 weeks

Oct 2008

No

280

8 weeks

a

Table 15. Comparison of the pain and quality of life results reported in the publication and the ClinicalTrials.gov record and/or
additional results reported only in ClinicalTrials.gov
Publication
Author,
Year
Gao, 201519

NCT Number

Pain
Scale

NCT01179672

PSS

Did Pain
Results
Differ?
No

Gao, 201020

NCT00408993

BPI

Yes

Yasuda,
201121

NCT00552175

NRS

No

Describe How Pain Results Differed

The baseline, change from baseline, and the
mean between-group difference in the change
in pain scores for the 24-hour average pain
score were identical between the CT.gov
record and the publication.
The baseline and change from baseline values
for the 24-hour average pain score were
similar between the CT.gov record and the
publication. Both reported non-significant pvalues for the mean between-group difference,
but the values were different.
The baseline and change from baseline for the
average pain severity was identical between
the CT.gov record and the publication.

a

QOL
Scale
NE

Did QOL
Results
Differ?
NE

Describe How QOL Results
Differed

EQ-5D

No

The change from baseline values
and the p-value for the mean
between-group difference were
identical between the CT.gov
record and the publication.

NE

NE

NE

NE

For studies that reported results in ClinicalTrials.gov.
BPI = Brief Pain Inventory; CT.gov = ClinicalTrials.gov; EQ-5D = European Quality of Life Scale – 5 Dimensions; NE = not evaluated; NRS = Numerical Rating Scale; PSS =
Pain Severity Score; QOL = quality of life
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Milnacipran Versus Placebo
Detailed Results
We identified one study that compared milnacipran with placebo among patients with
diabetic peripheral neuropathy (Table 16). This study (NCT01288937), which was completed in
October 2014, was identified only in ClinicalTrials.gov. This study did not post any results in
ClinicalTrials.gov. The status of the study was “unknown.”
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison/Outcome
Although we identified a new study, the study did not provide any results. Therefore, the
overall conclusion did not change.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison/Outcome
Although we identified a new study, the study did not provide any results. Therefore, the
strength of evidence grade remained as “Insufficient.”
Table 16. Studies comparing milnacipran with placebo identified through ClinicalTrials.gov,
published literature, or both
Source

Publication
Author, Year

NCT Number

CT.gov
None
NCT01288937
only
identified
CT.gov = ClinicalTrials.gov; NA = not applicable

Matched by

NA

Study
Completion
Date In
CT.gov
Oct 2014

Reported
Results
In
CT.gov?
No

Sample
Size

Followup

52

9 weeks

Other Serotonin-Noradrenaline Reuptake Inhibitors and Antidepressants
Versus Placebo
We did not identify any ClinicalTrials.gov record for any of the other serotoninnoradrenaline reuptake inhibitors (desvenlafaxine, levomilnacipran, and venlafaxine) or other
antidepressants (tricyclic antidepressants) included in the review. The conclusions and strength
of evidence did not change from what is posted in the evidence report.

Analgesics
Oxycodone Versus Placebo
Detailed Results
We identified four studies (five publications; all with available data) that compared
oxycodone with placebo among patients with diabetic peripheral neuropathy (Table 17).
Three of these studies, all published either during or prior to 2008, were found in the
published literature only.47-49
One study (NCT00944697) was identified only in ClinicalTrials.gov. Although this study
was completed in 2010, we were unable to find a publication. This study randomized 98 patients
to a combination of oxycodone and naloxone or placebo. This study reported pain results in
ClinicalTrials.gov, but the results were limited to the final values (Table 18). The standardized
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mean difference in the final Short-Form McGill Pain Score was not significant (-0.06; 95% CI, 0.46 to 0.34). This study did not evaluate quality of life.
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison/Outcome
Figure 3 shows the standardized mean differences in pain scores for studies found in the
published literature versus those found only in ClinicalTrials.gov. We decided not to pool these
studies due to high statistical heterogeneity (I-squared = 79% and 75% for the published studies
and the overall results, respectively). The results from the published literature displayed in the
figure would suggest that oxycodone was more effective than placebo at reducing pain.
However, the systematic review concluded that oxycodone was not more effective than placebo.
This conclusion was based on the results of a network meta-analysis,1 which combines both
direct and indirect comparisons, and one additional study (Hanna 2008).47 The study found in
ClinicalTrials.gov supports the conclusion of the systematic review (i.e., oxycodone is not more
effective than placebo at reducing pain).
There were no additional results for quality of life. Therefore, the conclusions did not
change.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison/Outcome
We downgraded the Reporting Bias domain to “Suspected” because we are aware of at least
one 12-week study with 96 participants that was not published in the peer-reviewed literature.
Since the results found in ClinicalTrials.gov support the conclusion from the systematic review,
we did not downgrade the overall strength of evidence grade.
We did not change the strength of evidence grading for quality of life because we did not
find any new data on quality of life.

31

Table 17. Studies comparing oxycodone with placebo identified through ClinicalTrials.gov, published literature, or both
Source

Publication
Author, Year

Published literature
only

NCT Number

Hanna, 200847

Not found
a

Gimbel, 200348, 50
Not found
a
Watson, 200349
Not found
CT.gov only
None identified
NCT00944697
a
Study was identified in a systematic review by Griebeler, 2014.1
CT.gov = ClinicalTrials.gov; NA = not applicable

Matched by

Reported
Results in
CT.gov?
NA

Sample
Size

Followup

NA

Study
Completion
Date In CT.gov
NA

338

12 weeks

NA
NA
NA

NA
NA
Apr 2010

NA
NA
Yes

159
45
98

6 weeks
4 weeks
12 weeks

a

Table 18. Comparison of the pain and quality of life results reported in the publication and the ClinicalTrials.gov record and/or
additional results reported only in ClinicalTrials.gov
Publication
Author, Year

NCT Number

None
identified

NCT00944697

Pain
Scale
McGill

Did Pain
Results
Differ?
NA

Describe How Pain Results
Differed
Only final values were reported on
CT.gov, so we could not derive a
change from baseline. The final
McGill pain score was 49.6 (SD 29.6)
in the placebo group and 47.7 (SD
30.3) in the oxycodone group. The
standardized mean difference in final
values was not significant (-0.06, 95%
CI, -0.46 to 0.34).

a

QOL
Scale
NE

Did QOL
Results
Differ?
NE

Describe How QOL Results
Differed
NE

For studies that reported results in ClinicalTrials.gov.
CI = confidence interval; CT.gov = ClinicalTrials.gov; McGill = Short-Form McGill Pain Score; NA = not applicable; NE = not evaluated; SD = standard deviation
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Figure 3. Standardized mean difference in pain scores comparing oxycodone with placebo stratified by studies found in the published
literature versus those found only in ClinicalTrials.gov

CI = confidence interval; CT.gov = ClinicalTrials.gov; ES = effect size; McGill = Short-form McGill Pain Score; NPS = Numeric Pain Scale; VAS = Visual Analog Scale
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Table 19. Strength of evidence domains for studies comparing oxycodone with placebo in terms of pain among adults with diabetic
peripheral neuropathy
Source

Outcome

Published
literature

Pain

Published
literature
+ CT.gov

Pain

Number
of Studies
(Subjects)
3 RCTs
(542)

Study
Limitations

Consistency

Directness

Precision

Reporting
Bias

Other
Issues

Unclear

Inconsistent

Direct

Imprecise

Unsuspected

Studies
were
short-term

4 RCTs
(638)

Unclear

Inconsistent

Direct

Imprecise

Suspected

CT.gov = ClinicalTrials.gov; RCT = randomized controlled trial
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Strength
of
Evidence
Low

Low

Conclusions

Opioids are not
more effective than
placebo for reducing
pain.
Opioids are not
more effective than
placebo for reducing
pain.

Atypical Opioids Versus Placebo
Detailed Results
We identified five studies (all with available data) that compared an atypical opioid with
placebo among patients with diabetic peripheral neuropathy (Table 20).
Two of these studies were found in the published literature only.51, 52 One of these studies
was published prior to 2008.52 The other study was conducted in The Netherlands, and was
registered in the Nederlands Trial Register.51
The other three trials were identified in both the published literature and in
ClinicalTrials.gov.7, 8, 23 Two studies reported results in ClinicalTrials.gov (Table 21).7, 8 For both
of these studies, we compared the results for the Average Pain Intensity Numerical Rating Scale
between the publication and the ClinicalTrials.gov record. The ClinicalTrials.gov record did not
report baseline values for either study. The mean change from baseline and the mean betweengroup differences were similar between the publication and the ClinicalTrials.gov record. Both
of these studies evaluated quality of life using the European Quality of Life Scale-5 Dimensions.
In one study,7 the change from baseline values posted in the ClinicalTrials.gov record matched
what was reported in the publication. In the other study,8 the quality of life scores were only
reported in ClinicalTrials.gov. However, this study was also included in a pooled analysis
(Schwartz, 2015),6 which reported on quality of life. Because the analysis was pooled, it is
unclear whether or not the results differed.
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison/Outcome
For pain, searching ClinicalTrials.gov did not yield any new data for the included
publications nor did it yield any new studies. For quality of life, searching ClinicalTrials.gov
provided separate data for the two studies that were included in the pooled analysis. Therefore,
the conclusions for pain and quality of life did not change.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison/Outcome
Searching ClinicalTrials.gov did not yield any new data that influenced the strength of
evidence grading for the outcomes of pain and quality of life. Although we already suspected
reporting bias for quality of life, there is now a suggestion of selective outcome reporting bias as
well.
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Table 20. Studies comparing atypical opioids with placebo identified through ClinicalTrials.gov, published literature, or both
Source

Publication
Author, Year

Published literature
only
Both published
literature and
CT.gov

NCT Number

Niesters, 201451

Not found

NA

NA

Reported
Results
in
CT.gov?
NA

Harati, 199852
Vinik, 20147

Not found
NCT01041859

NA
NCT number

NA
Mar 2011

NA
Yes

131
459

6 weeks
12 weeks

NCT number
Publication found in CT.gov
NCT number

Aug 2008
May 2005
Mar 2011

Yes
No
Yes

395
313

12 weeks
9 weeks
12 weeks

a

Schwartz, 20118
a
Freeman, 200723
Schwartz, 20156

NCT00455520
NCT00210847
NCT01041859
NCT00455520
a
Study was identified in a systematic review by Griebeler, 2014.1
CT.gov = ClinicalTrials.gov; NA = not applicable

Matched by

Study
Completion
Date In CT.gov

Sample
Size

Followup

24

4 weeks

a

Table 21. Comparison of the pain and quality of life results reported in the publication and the ClinicalTrials.gov record and/or
additional results reported only in ClinicalTrials.gov
Publication
Author, Year

NCT Number

Pain
Scale

Vinik, 20147

NCT01041859

NRS

Did Pain
Results
Differ?
No

Schwartz,
20118

NCT00455520

NRS

No

Describe How Pain Results
Differed
The CT.gov record reported only
the mean change from baseline
and the mean between-group
difference in the NRS score.
Baseline values were not
reported.
The CT.gov record reported only
the mean change from baseline
and the mean between-group
difference in the NRS score.
Baseline values were not
reported.

a

QOL
Scale
EQ-5D

Did QOL
Results
Differ?
No

EQ-5D

Yes

Describe How QOL Results Differed

The CT.gov record reported the mean
change from baseline. These values
match what is reported in the
publication.

This publication did not report on quality
of life, but quality of life was reported in
CT.gov. However, this study was also
included in a pooled analysis
b
(Schwartz, 2015 ), which reported on
quality of life. Because the analysis was
pooled, it is unclear whether or not the
results differed.

For studies that reported results in ClinicalTrials.gov.
The Schwartz 2015 publication was a pooled analysis of two studies: NCT01041859 and NCT00455520. Because the results were pooled in the publication, it was impossible to
determine if the results differed between the publication and the ClinicalTrials.gov record.
NRS = Numerical Rating Scale;
b
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Topical Agents
Capsaicin Versus Placebo
Detailed Results
We identified eight studies (six with available data) that compared capsaicin with placebo
among patients with diabetic peripheral neuropathy (Table 22). Six studies evaluated 0.75%
capsaicin topic cream and two studies evaluated 8% capsaicin patch. We considered the different
formulations of capsaicin separately.
0.75% Capsaicin Topical Cream
Four studies, all published prior to 2008, were found in the published literature only and
evaluated 0.75% capsaicin topical cream.53-56
One study was identified in both the published literature and in ClinicalTrials.gov.24 This
study did not post results in ClinicalTrials.gov.
One study was identified in ClinicalTrials.gov only (NCT01125215). This study was
completed in December 2013 and has not posted results.
8% Capsaicin Patch
Two studies were identified only in ClinicalTrials.gov (NCT01533428 and NCT01478607).
We were unable to find any publications for these trials. Considering these studies were
completed within the last 3 years, it is possible that the authors will be publishing results soon.
One of these studies (NCT01533428) posted results in ClinicalTrials.gov (Table 23). This study
reported the percentage change in the average daily pain score as measured by the Brief Pain
Inventory. The mean between-group difference in the percentage change in average daily pain
score significantly favored capsaicin (-7.1%; 95% CI, -12.9% to -1.2%; P = 0.018). This study
also evaluated quality of life using the EQ-5D. Quality of life improved both in the placebo and
capsaicin arms, but the standardized mean difference was not significant (0.005; 95% CI, -0.20
to 0.21).
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison/Outcome
0.75% Capsaicin Topical Cream
Although searching ClinicalTrials.gov yielded one additional study that evaluated 0.75%
capsaicin topical cream, the study did not post any results for pain and did not list quality of life
as an outcome. Therefore, we did not change our conclusions for pain or quality of life.
8% Capsaicin Patch
Searching ClinicalTrials.gov yielded the only two studies that evaluated the 8% capsaicin
patch in terms of pain or quality of life. One of these studies had posted results. This study
followed 369 patients for up to 12 weeks, and measured pain on the Brief Pain Inventory and
quality of life using the European Quality of Life Scale – 5 Dimensions. However, the overall
strength of evidence is still “Insufficient” and we are still unable to draw a conclusion.
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Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison/Outcome
0.75% Capsaicin Topical Cream
Searching ClinicalTrials.gov did not yield any new data that could have influenced the
strength of evidence grading comparing 0.75% capsaicin topical cream with placebo for the
outcomes of pain and quality of life.
8% Capsaicin Patch
There were no published studies comparing the 8% capsaicin patch with placebo in terms of
pain or quality of life among patients with diabetic peripheral neuropathy. By searching
ClinicalTrials.gov, we identified one unpublished, 12-week study with 369 participants (Table
24). Considering the unclear study limitations, the imprecise results, and the suspected reporting
bias, we kept the overall strength of evidence as “Insufficient.”
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Table 22. Studies comparing capsaicin with placebo identified through ClinicalTrials.gov, published literature, or both
Source

Publication
Author, Year

Published
literature only

Both published
literature and
CT.gov
CT.gov only

Capsaicin group,
a
199153
a
Scheffler, 199154
55a
Tandan, 1992
Chad, 199056
Kulkantrakorn,
201324

NCT Number

Not found

NA

0.75% topical cream

Study
Completion
Date In
CT.gov
NA

Not found
Not found
Not found
NCT00993070

NA
NA
NA
Found by using
search terms in
PubMed
NA
NA
NA

0.75% topical cream
0.75% topical cream
0.75% topical cream
0.75% topical cream

NA
NA
NA
Dec 2011

NA
NA
NA
No

54
22
58
33

0.75% topical cream
8% patch
8% patch

Dec 2013
Feb 2014
Feb 2014

No
Yes
No

60
369
468

None identified
NCT01125215
None identified
NCT01533428
None identified
NCT01478607
a
Study was identified in a systematic review by Griebeler, 2014.1
b
Planned enrollment. The study status was unknown.
CT.gov = ClinicalTrials.gov; NA = not applicable

Matched by

Formulation

Reported
Results
in
CT.gov?
NA

Sample
Size

Followup

277

8 weeks
8 weeks
8 weeks
4 weeks
20 weeks

b

12 weeks
12 weeks
64 weeks

a

Table 23. Comparison of the pain and quality of life results reported in the publication and the ClinicalTrials.gov record and/or
additional results reported only in ClinicalTrials.gov
Publication
Author, Year

NCT Number

None
identified

NCT01533428

Pain
Scale
BPI

Did Pain
Results
Differ?
NA

Describe How Pain Results
Differed
The average daily pain score as
measured by the BPI decreased by
21% in the placebo arm and by
28.0% in the 8% capsaicin patch arm.
The mean between-group difference
in the percentage change significantly
favored 8% capsaicin patch (-7.1%;
95% CI, -12.9% to -1.2%; P = 0.018).

a

QOL
Scale
EQ-5D

Did QOL
Results
Differ?
NA

Describe How QOL Results
Differed
Quality of life improved by 3.7 pts
(SD 19.08) in the placebo arm and by
3.8 pts (SD 17.94) in the 8%
capsaicin patch arm. The
standardized mean difference was
not significant (0.005; 95% CI, -0.20
to 0.21).

For studies that reported results in ClinicalTrials.gov.
BPI = Brief Pain Inventory; CI = confidence interval; EQ-5D = European Quality of Life Scale – 5 Dimensions; NA = not applicable; pts = points; QOL = quality of life; SD =
standard deviation
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Table 24. Strength of evidence domains for studies comparing 8% capsaicin patch with placebo in terms of pain and quality of life
among adults with diabetic peripheral neuropathy
Source

Outcome

Number
of Studies
(Subjects)
0 RCTs

Study
Limitations

Consistency

Directness

Precision

Reporting
Bias

Published Pain
literature
Published Pain
1 RCT
Unclear
NA
Direct
Imprecise
Suspected
literature
(369)
+ CT.gov
Published QOL
0 RCTs
literature
Published QOL
1 RCT
Unclear
NA
Direct
Imprecise
Suspected
literature
(369)
+ CT.gov
CT.gov = ClinicalTrials.gov; NA = not applicable; QOL = quality of life; RCT = randomized controlled trial
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Other
Issues

Strength
of
Evidence

Conclusions

Insufficient

We are unable to
draw a conclusion.

Insufficient

We are unable to
draw a conclusion.

Clonidine Versus Placebo
Detailed Results
We identified two studies (one with available data) that compared clonidine with placebo
among patients with diabetic peripheral neuropathy (Table 25).
One study was identified in both the published literature and in ClinicalTrials.gov.25 This
study did not post results in ClinicalTrials.gov.
One study (NCT02068027) was identified only in ClinicalTrials.gov. We were unable to find
any publications for this trial. This study was completed in 2015, so it is possible that the authors
will be publishing results soon. This study did not post results in ClinicalTrials.gov.
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison/Outcome
Although we found a new study, the study has not yet posted any results. However, this study
is relatively large, and if ever published, could influence the overall conclusions for the effect of
clonidine on pain. Therefore, we lowered the evidence grade to “Insufficient” and consequently,
we are now unable to draw a conclusion.
This new study did not list quality of life as an outcome in ClincalTrials.gov. Therefore, we
did not change the conclusions for quality of life.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison/Outcome
For pain, the reporting bias domain would change from “Unsuspected” to “Suspected” based
on the ClinicalTrials.gov results (Table 26). By searching ClinicalTrials.gov, we identified one
additional study with 260 participants that evaluated pain. The strength of the evidence would
remain “Insufficient.”
Since quality of life was not listed as an outcome in the ClinicalTrials.gov record, we did not
change the evidence grading for quality of life.
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Table 25. Studies comparing clonidine with placebo identified through ClinicalTrials.gov, published literature, or both
Source

Publication
Author, Year

Both published
Campbell, 201225
literature and CT.gov
CT.gov only
None identified
CT.gov = ClinicalTrials.gov; NA = not applicable

NCT Number

Matched by

NCT00695565

NCT number

Study
Completion
Date In CT.gov
Dec 2009

NCT02068027

NA

Mar 2015

Reported
Results in
CT.gov?
No

Sample
Size

Followup

182

16 weeks

No

260

12 weeks

Table 26. Strength of evidence domains for studies comparing clonidine with placebo in terms of pain among adults with diabetic
peripheral neuropathy
Source

Study
Limitations

Consistency

Directness

Precision

Reporting
Bias

Other
Issues

Unclear

Unknown

Direct

Imprecise

Unsuspected

Studies
were
shortterm

Published Pain
1 RCT
Unclear
Unknown
literature
(182)
+ CT.gov
CT.gov = ClinicalTrials.gov; RCT = randomized controlled trial

Direct

Imprecise

Suspected

Published
literature

Outcome

Pain

Number
of Studies
(Subjects)
1 RCT
(182)
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Strength
of
Evidence
Insufficient

Insufficient

Conclusions

We are unable to
draw a conclusion.

We are unable to
draw a conclusion.

Lidocaine Versus Placebo
Detailed Results
We identified two studies (neither with available data) that compared lidocaine with placebo
among patients with diabetic peripheral neuropathy (Table 27).
Both studies (NCT02363803 and NCT00904202) were identified only in ClinicalTrials.gov
and neither posted results. One of the studies (NCT02363803) is currently recruiting and is not
expected to complete until 2018.
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison/Outcome
None of the included studies comparing lidocaine with placebo have posted or published any
results. Therefore, we are still unable to draw any conclusions for pain and quality of life.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison/Outcome
We are unable to grade the evidence for this comparison for pain and for quality of life
because there is no available evidence.
Table 27. Studies comparing lidocaine with placebo identified through ClinicalTrials.gov,
published literature, or both
Source

Publication
Author, Year

NCT Number

CT.gov only

None identified
NCT02363803
None identified
NCT00904202
a Planned enrollment. The study status was recruiting.
CT.gov = ClinicalTrials.gov; NA = not applicable

Matched
by

NA
NA

Study
Completion
Date In
CT.gov
Mar 2018
Jun 2003

Reported
Results
in
CT.gov?
No
No

Sample
Size

35
62

a

Followup

NA
5 weeks

Other Agents
Dextromethorphan Versus Placebo
Detailed Results
We identified three studies (all with available data) that compared dextromethorphan with
placebo among patients with diabetic peripheral neuropathy (Table 28).
Two studies, both published prior to 2008, were found in the published literature only.57, 58
One study was identified in both the published literature and in ClinicalTrials.gov.26 This
study did not post results in ClinicalTrials.gov.
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison/Outcome
Searching ClinicalTrials.gov did not yield any new data for the included publications nor did
it yield any new studies. Therefore, the conclusions did not change for the outcomes of pain and
quality of life.
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Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison/Outcome
Searching ClinicalTrials.gov did not yield any new data for the included publications nor did
it yield any new studies that could have affected the strength of evidence grading. Therefore, we
did not change the strength of evidence grading for the outcomes of pain and quality of life.
Table 28. Studies comparing dextromethorphan with placebo identified through ClinicalTrials.gov,
published literature, or both
Source

Published
literature
only

Publication
Author,
Year

NCT Number

Nelson,
a
199757

Not found

Sang,
a
200258
Shaibani,
201226

Not found

Matched by

Reported
Results
in
CT.gov?
NA

Sample
Size

Followup

NA

Study
Completion
Date in
CT.gov
NA

14

6 weeks

NA

NA

NA

23

9 weeks

Dec 2006

No

450

13 weeks

Both
NCT00113620 Publication
published
found in
literature
CT.gov
and CT.gov
a
Study was identified in a systematic review by Griebeler, 2014.1
CT.gov = ClinicalTrials.gov; NA = not applicable

Mexiletine Versus Placebo
Detailed Results
We identified six studies (all with available data) that compared mexiletine with placebo
among patients with diabetic peripheral neuropathy (Table 29).
Five studies, all published prior to 2008, were found in the published literature only.59-63
One study was identified in both the published literature and in ClinicalTrials.gov.27 This
study did not post results in ClinicalTrials.gov. We also did not include this study in the
systematic review because we were unable to retrieve the publication.
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison/Outcome
Searching ClinicalTrials.gov did not yield any new data for the included publications nor did
it yield any new studies. Therefore, we did not change the conclusions for the outcomes of pain
and quality of life.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison/Outcome
Searching ClinicalTrials.gov did not yield any new data for the included publications nor did
it yield any new studies that could have affected the strength of evidence grading. Therefore, we
did not change the strength of evidence grading for the outcomes of pain and quality of life.
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Table 29. Studies comparing mexiletine with placebo identified through ClinicalTrials.gov,
published literature, or both
Source

Published
literature
only

Publication
Author,
Year

NCT Number

Dejgard,
a
198859

Not found

Stracke,
a
199260
Matsuoka,
a
199761
Oskarsson,
a
199762
Wright,
a
199763
Bertorini,
b
199827

Matched by

Reported
Results
in
CT.gov?
NA

Sample
Size

Followup

NA

Study
Completion
Date in
CT.gov
NA

19

26 weeks

Not found

NA

NA

NA

95

6 weeks

Not found

NA

NA

NA

118

2 weeks

Not found

NA

NA

NA

126

3 weeks

Not found

NA

NA

NA

31

3 weeks

Both
NCT00004647 Publication
Feb 1999
No
40
published
found in
literature
CT.gov
and CT.gov
a
Study was identified in a systematic review by Griebeler, 2014.1
b
We did not include this study in the systematic review because we were unable to retrieve the publication.
CT.gov = ClinicalTrials.gov; NA = not applicable

6 weeks

Botulinum Toxin Versus Placebo
Detailed Results
We identified three studies (two with available data) that compared botulinum toxin with
placebo among patients with diabetic peripheral neuropathy (Table 30).
One study was found in the published literature only.64 This study was conducted in Iran. The
publication does not indicate if the protocol was ever registered in any clinical trials registry.
One study was identified in both the published literature and in ClinicalTrials.gov.28 This
study did not post results in ClinicalTrials.gov.
One study (NCT02460107) was identified only in ClinicalTrials.gov. This study is currently
recruiting, and is scheduled to be completed in September 2016.
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison/Outcome
Searching ClinicalTrials.gov did not yield any new data for the included publications.
Therefore, the conclusions did not change for the outcomes of pain and quality of life. However,
we did identify a new study that is currently ongoing. This small (N = 81), 24-week study could
add to the body of evidence once it is completed. The investigators are evaluating pain using a
numeric rating scale and quality of life using the World Health Organization Quality of Life
assessment tool.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison/Outcome
Searching ClinicalTrials.gov did not yield any new data for the included publications.
Therefore, the strength of evidence grading would not change for the outcomes of pain and
quality of life. However, we did identify a new study that is currently ongoing. This small (N =
81), 24-week study could add to the body of evidence once it is completed.
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Table 30. Studies comparing botulinum toxin with placebo identified through ClinicalTrials.gov,
published literature, or both
Source

Publication
Author,
Year

NCT Number

Published
Ghasemi,
Not found
literature
201464
only
Both
Yuan, 200928 NCT00336349
published
literature
and CT.gov
CT.gov only Not identified NCT02460107
a
Planned enrollment. The study status was recruiting.
CT.gov = ClinicalTrials.gov; NA = not applicable

Matched by

NA

Found by
using search
terms in
PubMed
NA

Study
Completion
Date In
CT.gov
NA

Reported
Results
in
CT.gov?
NA

Sample
Size

Followup

40

3 weeks

Dec 2007

No

30

12 weeks

Sep 2016

No

81

a

24 weeks

Cannabinoids Versus Placebo
Detailed Results
We identified three studies (two with available data) that compared a cannabinoid with
placebo among patients with diabetic peripheral neuropathy (Table 31). One study each
evaluated nabilone,29 a nabiximol (NCT00710424), and a cannabis-based medicine extract
(NCT00238550). We analyzed each of these different cannabinoids separately.
One study was identified in both the published literature and in ClinicalTrials.gov.29 This
study, which evaluated nabilone, did not post results in ClinicalTrials.gov.
Two studies (NCT00238550 and NCT00710424) were identified only in ClinicalTrials.gov.
One study (NCT00710424), which evaluated nabiximol, posted results in ClinicalTrials.gov for
both pain and quality of life. This study, which followed 297 patients for 14 weeks, reported
non-significant differences in the effects of cannabinoids on pain and quality of life (Table 32).
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison/Outcome
Searching ClinicalTrials.gov did not yield any new studies nor any new data for the
comparison of nabilone with placebo for either pain or quality of life. Therefore, we did not
change the overall conclusions.
By searching ClinicalTrials.gov, we identified the only studies that evaluated nabiximol or a
cannabis-based medicine extract. Although the nabiximol study posted results, we still are unable
to draw a conclusion.
The cannabis-based medicine extract study did not post any results, so we are unable to draw
a conclusion.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison/Outcome
Searching ClinicalTrials.gov did not yield any new studies nor any new data for the
comparison of nabilone with placebo for either pain or quality of life. Therefore, we did not
change the strength of evidence grading.
By searching ClinicalTrials.gov, we identified the only studies that evaluated nabiximol or a
cannabis-based medicine extract. Although the nabiximol study posted results, we still graded
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the overall strength of evidence as “Insufficient,” considering the unclear study limitations, the
imprecise results, and the suspected reporting bias (Table 33).
The study evaluating cannabis-based medicine extract did not post any results. The overall
evidence grade is “Insufficient.”
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Table 31. Studies comparing cannabinoids with placebo identified through ClinicalTrials.gov, published literature, or both
Source

Publication
Author, Year

NCT Number

Matched by

Toth, 201229

NCT01035281

NCT number

Nabilone

None identified

NCT00238550

NA

None identified
NCT00710424
CT.gov = ClinicalTrials.gov; NA = not applicable

NA

Cannabis-based
medicine extract
Nabiximol

Both published
literature and
CT.gov
CT.gov only

Type of
Cannabinoid

Study Completion
Date In CT.gov

Sample
Size

Followup

Apr 2011

Reported
Results
in
CT.gov?
No

60

4 weeks

Mar 2006

No

36

12 weeks

Jun 2006

Yes

297

14 weeks

a

Table 32. Comparison of the pain and quality of life results reported in the publication and the ClinicalTrials.gov record and/or
additional results reported only in ClinicalTrials.gov
Publication
Author, Year

NCT number

None
identified

NCT00710424

Pain
Scale
NPS

Did Pain
Results
Differ?
NA

Describe How Pain Results
Differed
NPS score, measured on a scale of 0
to 100, decreased by 14.2 pts (SD
17.4) in the placebo arm and by 13.7
pts (SD 19.9) in the cannabinoids
arm. The standardized mean
difference was not significant (0.02;
95% CI, -0.21 to 0.26).

a

QOL
Scale
EQ-5D
VAS

Did QOL
Results
Differ?
NA

Describe How QOL Results
Differed
Quality of life, as measured by the
EQ-5D VAS, increased by 7.8 pts
(SD 22.9) in the placebo arm and by
3.3 pts (SD 22.3) in the cannabinoids
arm. The standardized mean
difference was not significant (-0.20;
95% CI, -0.44 to 0.04).

For studies that reported results in ClinicalTrials.gov.
CI = confidence interval; EQ-5D VAS = European Quality of Life Scale – 5 Dimensions, Visual Analog Scale; NA = not applicable; NPSS = Neuropathic Pain Scale; pts = points;
QOL = quality of life; SD = standard deviation
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Table 33. Strength of evidence domains for studies comparing nabiximol with placebo in terms of pain among adults with diabetic
peripheral neuropathy
Source

Outcome

Number
of Studies
(Subjects)
0 RCTs

Study
Limitations

Consistency

Directness

Published Pain
literature
Published Pain
1 RCT
Unclear
NA
Direct
literature
(297)
+ CT.gov
Published QOL
0 RCTs
literature
Published QOL
1 RCT
Unclear
NA
Direct
literature
(297)
+ CT.gov
CT.gov = ClinicalTrials.gov; QOL = quality of life; RCT = randomized controlled trial
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Precision

Reporting
Bias

Imprecise

Imprecise

Other
Issues

Strength
of
Evidence

Conclusions

Suspected

Insufficient

We are unable to draw a
conclusion.

Suspected

Insufficient

We are unable to draw a
conclusion.

Drug-Drug Comparisons
Anticonvulsants Versus Antidepressants
Anticonvulsants Versus Serotonin-Noradrenaline Reuptake Inhibitors
Detailed Results
We identified five studies (three with available data) that compared an anticonvulsant with a
serotonin-noradrenaline reuptake inhibitor among patients with diabetic peripheral neuropathy
(Table 34). One study compared carbamazepine with venlafaxine65 and the others compared
pregabalin with duloxetine.
One study, which was published prior to 2008, was found in the published literature only.65
Two studies were found in both the published literature and in ClinicaTrials.gov.30, 31 One of
these studies posted pain results on ClinicalTrials.gov.30 The study evaluated pain using the Brief
Pain Inventory – Modified Short Form and the results were similar between the publication and
the ClinicalTrials.gov record (Table 35). The study did not evaluate quality of life.
Two studies were found only in ClinicalTrials.gov (NCT00837941 and NCT01116531). Both
of these trials were withdrawn prior to enrollment. Neither ClinicalTrials.gov record provided a
reason for withdrawal.
Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison for Either Pain or Quality of Life
ClinicalTrials.gov did not yield any new data for the included publications nor did it yield
any new studies. Therefore, the overall conclusion (i.e., serotonin-noradrenaline reuptake
inhibitors reduced pain more than anticonvulsants) did not change.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison for Either Pain or Quality of Life
Searching ClinicalTrials.gov did not yield any new data that influenced the strength of
evidence grading for the outcomes of pain and quality of life.
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Table 34. Studies comparing an anticonvulsant with a serotonin-noradrenaline reuptake inhibitor
identified through ClinicalTrials.gov, published literature, or both
Source

Reported
Results
in
CT.gov?
NA

Sample
Size

Followup

NA

Study
Completion
Date in
CT.gov
NA

132

2 weeks

NCT number

Nov 2011

Yes

811

8 weeks

Boyle,
NCT00370656 NCT number
a
201231
CT.gov only None
NCT00837941 NA
identified
None
NCT01116531 NA
identified
a
Study was identified in a systematic review by Griebeler, 2014.1
b
Planned enrollment. Study was withdrawn prior to enrollment.
CT.gov = ClinicalTrials.gov; NA = not applicable

May 2009

No

90

5 weeks

Sep 2009

No

30

b

NA

Dec 2012

No

40

b

NA

Published
literature
only
Both
published
literature
and CT.gov

Publication
Author,
Year

NCT Number

Matched by

Jia, 200665

Not found

Tesfaye,
201330

NCT01089556

a

Table 35. Comparison of the pain and quality of life results reported in the publication and the
a
ClinicalTrials.gov record and/or additional results reported only in ClinicalTrials.gov
Publication
Author, Year

NCT Number

Pain
Scale

Tesfaye,
201330

NCT01089556

BPIMSF

Did
Pain
Results
Differ?
No

Describe How Pain
Results Differed

Both the CT.gov record
and the publication
reported the same
change from baseline
and mean betweengroup difference for the
BPI-MSF 24-hour
average pain score.

QOL
Scale

NE

Did
QOL
Results
Differ?
NE

Describe
How QOL
Results
Differed
NE

a

For studies that reported results in ClinicalTrials.gov.
BPI-MSF = Brief Pain Inventory – Modified Short Form; CT.gov = ClinicalTrials.gov; NE = not evaluated; QOL = quality of life

Anticonvulsants Versus Tricyclic Antidepressants
Detailed Results
We identified four studies (all with available data) that compared an anticonvulsant with a
tricyclic antidepressant among patients with diabetic peripheral neuropathy (Table 36). Two
studies compared pregabalin with amitriptyline,31, 66 one compared gabapentin with
amitriptyline,67 and one compared lamotrigine with amitriptyline.68
Three studies were found in the published literature only.66-68 Two were published prior to
2008.67, 68 The other study was conducted in India, and does not appear to have been registered in
any clinical trials registry.66
One study was found in both the published literature and in ClinicaTrials.gov.31 This study
did not post any results in ClinicalTrials.gov.
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Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison for Either Pain or Quality of Life
ClinicalTrials.gov did not yield any new data for the included publications nor did it yield
any new studies. Therefore, the overall conclusion (i.e., tricyclic antidepressants reduced pain
more than anticonvulsants in the short term) did not change.
Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison for Either Pain or Quality of Life
Searching ClinicalTrials.gov did not yield any new data that influenced the strength of
evidence grading for the outcomes of pain and quality of life.
Table 36. Studies comparing an anticonvulsant with a tricyclic antidepressant identified through
ClinicalTrials.gov, published literature, or both
Source

Published
literature
only

Publication
Author,
Year

NCT Number

Matched by

Reported
Results
in
CT.gov?
NA

Sample
Size

Followup

NA

Study
Completion
Date In
CT.gov
NA

Bansal,
a
200966

Not found

51

5 weeks

Morello,
a
199967
Jose,
a
200768
Boyle,
a
201231

Not found

NA

NA

NA

25

6 weeks

Not found

NA

NA

NA

53

14 weeks

May 2009

No

90

5 weeks

Both
NCT00370656 NCT number
published
literature
and CT.gov
a
Study was identified in a systematic review by Griebeler, 2014.1
CT.gov = ClinicalTrials.gov; NA = not applicable

Anticonvulsants Versus Topical Agents
Detailed Results
We identified one study that compared an anticonvulsant (gabapentin) with a topical agent
(lidocaine) among patients with diabetic peripheral neuropathy (Table 37). This study was found
only in ClinicaTrials.gov (NCT00904202) and did not post any results in ClinicalTrials.gov.

Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison for Either Pain or Quality of Life
ClinicalTrials.gov did not yield any new data for the included publications nor did it yield
any new studies with results. Therefore, we are still unable to draw a conclusion about the
comparative effectiveness of anticonvulsants and topical agents on pain and quality of life.

Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison for Either Pain or Quality of Life
Searching ClinicalTrials.gov did not yield any new data that influenced the strength of
evidence grading for the outcomes of pain and quality of life.
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Table 37. Studies comparing an anticonvulsant with a topical agent identified through
ClinicalTrials.gov, published literature, or both
Source

Publication
Author, Year

NCT Number

CT.gov
None
NCT00904202
only
identified
CT.gov = ClinicalTrials.gov; NA = not applicable

Matched by

NA

Study
Completion
Date In
CT.gov
Jun 2003

Reported
Results
in
CT.gov?
No

Sample
Size

Followup

62

5 weeks

Antidepressants Versus Antidepressants
Detailed Results
We identified one study that compared two different antidepressants (amitriptyline versus a
duloxetine) among patients with diabetic peripheral neuropathy (Table 38). This study was found
in the published literature and in ClinicalTrials.gov,31 but did not report results in
ClinicalTrials.gov.

Did Searching ClinicalTrials.gov Change the Overall Conclusion for this
Comparison for Either Pain or Quality of Life
ClinicalTrials.gov did not yield any new data for the included publications nor did it yield
any new studies. Therefore, we did not change the overall conclusions for pain or quality of life.

Did Searching ClinicalTrials.gov Change the Strength of Evidence for this
Comparison for Either Pain or Quality of Life
Searching ClinicalTrials.gov did not yield any new data that influenced the strength of
evidence grading for the outcomes of pain and quality of life.
Table 38. Studies comparing two antidepressants identified through ClinicalTrials.gov, published
literature, or both
Source

Publication
Author,
Year

NCT Number

Matched by

Both
Boyle,
NCT00370656 NCT number
a
published
201231
literature
and CT.gov
a
Study was identified in a systematic review by Griebeler, 2014.1
CT.gov = ClinicalTrials.gov; NA = not applicable
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Study
Completion
Date in
CT.gov
May 2009

Reported
Results
in
CT.gov?
No

Sample
Size

Followup

90

5 weeks

Discussion
Key Findings
Question 1. Description of the Identified Studies
We identified 53 studies comparing the effectiveness of treatment options for symptoms of
diabetic peripheral neuropathy by searching ClinicalTrials.gov. We matched 28 of the studies to
28 publications. These studies were completed between 1999 and 2013. We matched 17 (61%)
records using the NCT number, 7 (25%) through the publication link in ClinicalTrials.gov, and 4
(14%) by using search terms in PubMed.
We were unable to identify a publication for 25 ClinicalTrials.gov records. Of these 25
records, 18 were completed, two were withdrawn, three were recruiting, and two have an
unknown status. Seven of the 18 (39%) completed studies had posted results in
ClinicalTrials.gov. Of the 18 completed studies, 10 (55%) were completed within the last 4
years.
About one-third (18 out of 53 records; 34%) of the ClinicalTrials.gov records posted results.

Question 2. Comparison of Data Elements and Results from
ClinicalTrials.gov and Matched Publications
We were able to compare 25 ClinicalTrials.gov records with 25 publications. We noted
discrepancies between the ClinicalTrials.gov record and the publication in terms of the number
enrolled (8 studies, 32%) and adverse event reporting (2 of 10 studies with posted results, 20%).
Similar to another review,69 discrepancies were rarely explained.
We also noted that the primary outcome changed from the ClinicalTrials.gov record to the
publication in 14 of the 25 studies (56%). The changes to the primary outcomes included
specifying the measure (e.g., 11-point numerical rating scale) and/or the metric (e.g., change
from baseline) used to evaluate pain. In contrast to other studies that evaluated selective
reporting outcome bias,70 we did not find evidence that studies were selecting outcomes based on
statistical significance.

Question 3. Description of Incomplete or Discontinued Trials
We found two studies (NCT00837941 and NCT01116531) that were withdrawn prior to
enrollment. Neither study provided a rationale for withdrawal. Three studies were recruiting
(NCT02363803, NCT02372578, NCT02460107). Two studies had an estimated completion date
in the future. During the writing of this report, the status of third study (NCT02372578) changed
to terminated due to futility analysis.

Question 4. Incorporating the ClinicalTrials.gov Findings into the
Review
Our analysis comparing the effectiveness of pregabalin with placebo for reducing pain
showed different results by publication status. Pooled results from the published studies showed
that pregabalin was more effective than placebo at reducing pain, but the unpublished studies did
not indicate a statistically significant difference. However, it is not clear if this reflects
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publication bias or a temporal trend. One study has suggested that the effectiveness of placebo at
reducing neuropathic pain has increased over time,71 which could partially explain the temporal
trend of relative decreasing pregabalin effectiveness we observed. Additionally, we found in
ClinicalTrials.gov six other studies without results (NCT00838799, NCT01504412,
NCT01770964, NCT01928381, NCT01939366, and NCT02372578). Most of these studies were
completed within the last 3 years. The publication of the results of these studies may or may not
lead to different conclusions about the effectiveness of pregabalin in reducing pain among
patients with diabetic peripheral neuropathy. We were unable to pool the quality of life results
comparing pregabalin with placebo because of the limited outcomes reporting. However, the
quality of life results may also suffer from publication bias.
With the exception of the pregabalin versus placebo comparison, our search of
ClinicalTrials.gov had little to no effect on the overall conclusions and strength of evidence
grading.
For two comparisons, we found selective outcomes reporting for quality of life (i.e., quality
of life was listed as an outcome in the ClinicalTrials.gov record but not reported on in the
publication). However, we had already suspected reporting bias because many studies that did
report on quality of life did so insufficiently. Therefore, the evidence for selective outcomes
reporting did not change our strength of evidence grading.
We suspected publication bias for the following comparisons: (1) oxycodone versus placebo
in terms of pain and (2) clonidine versus placebo in terms of pain. For both of these comparisons,
we found unpublished studies on ClinicalTrials.gov. We downgraded the reporting bias domain
to “Suspected,” but otherwise the overall strength of evidence remained the same.
Our search of ClinicalTrials.gov did not change the overall conclusions and the overall
evidence grade for the remaining comparisons. For these comparisons, searching
ClinicalTrials.gov did not provide any additional information that would make us change our
conclusions.
We found 10 studies with a publication and posted results on ClinicalTrials.gov. Although
different metrics were reported in the publication and ClinicalTrials.gov, we were usually able to
derive similar conclusions.
Our search of ClinicalTrials.gov never strengthened the conclusions or evidence grades.

Limitations
There are several limitations to using the ClinicalTrials.gov registry. First, it can be time
consuming to match ClinicalTrials.gov records with publications when the NCT number is not
included in the publication. In a study by Zarin and colleagues in 2011, of the 2324
ClinicalTrials.gov results entries, only 14% were linked to a PubMed citation through the NCT
number.3 In our study, we were able to match 28 ClinicalTrials.gov records to 28 publications.
Most of our matches were made through the NCT number or the publication link in
ClinicalTrials.gov, but some were made by searching PubMed. Using search terms in PubMed to
identify a matching publication can be problematic. Not all ClinicalTrials.gov records list a
person as the principal investigator. Therefore, the investigator’s name cannot always be used to
limit the search for a publication on Medline. Sometimes, not enough information is reported
either in the publication or in the ClinicalTrials.gov record to confidently decide if there is a
match or not. Because of these issues, we could have missed some studies and misclassified the
records as “unmatched.”
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Secondly, there is limited reporting in ClinicalTrials.gov. The limited reporting complicates
all steps of this process, including screening, matching, data abstracting, assessing the risk of
bias, and synthesizing the results. In particular, the limited reporting of results in
ClinicalTrials.gov hindered our ability to use the data collected from ClinicalTrials.gov.
Seventeen of the 46 (37%) completed studies identified in ClinicalTrials.gov had posted results.
We were often able to identify unpublished studies, but had no results to inform our conclusions
and/or evidence grades.
Thirdly, comparing results reported in a publication with results posted on ClinicalTrials.gov
was hampered by the use of different metrics (baseline, final, change from baseline) and limited
reporting in both sources.
Lastly, not all trials are registered in ClinicalTrials.gov. In our review, we found 36 studies in
the published literature that were not registered in ClinicalTrials.gov. Most of these studies were
older (prior to 2008), but four were more recent. These four studies were all conducted outside
the U.S.

Next Steps
Reporting bias continues to be a problem for systematic reviews. In its current state,
ClinicalTrials.gov does not help to ameliorate the problem of reporting bias. In our review of
randomized controlled trials of treatment options for symptoms of diabetic peripheral
neuropathy, our search of ClinicalTrials.gov was mostly useful in confirming suspected reporting
biases and did not meaningfully change either the overall conclusions or the strength of evidence
grading.
There are several limitations to searching ClinicalTrials.gov. First, including a search of
ClinicalTrials.gov takes additional time to screen and abstract data, as well as to match records to
published articles. The total time is dependent on the specific questions being addressed. In this
project, we estimate that it took 10 to 45 minutes per additional eligible study identified. Some
tasks, such as matching ClinicalTrials.gov registries with publications, can be time consuming.
More consistent reporting of the NCT number in the peer-reviewed publication will help with
reducing the time needed to complete this task.
Second, most of the studies registered in ClinicalTrials.gov are clinical trials. Therefore,
searching ClinicalTrials.gov may not be as useful for systematic reviews of non-interventional
studies.
Third, the usefulness of searching ClinicalTrials.gov is reduced by the limited reporting of
outcomes data. Although we were able to identify unpublished studies, these studies often did
not provide outcomes data we could use in our systematic review. In November 2014, the U.S.
Department of Health and Human Services issued a Notice of Proposed Rulemaking that could
affect results reporting in ClinicalTrials.gov.72 The final rule became available on September 16,
2016.73 When implemented, this new rule will require results reporting for any applicable
clinical trial, regardless of the intervention’s status with the Food and Drug Administration.
Results should consist of demographic and baseline characteristics, primary and secondary
outcomes, including appropriate statistical tests, and adverse events. More complete results
reporting in ClinicalTrials.gov could expand the utility of the registry.
Researchers conducting systematic reviews of interventional studies should account for
reporting bias in their analyses. But, until outcomes data are more consistently being reported,
the usefulness of searching ClinicalTrials.gov will be limited. We are optimistic of the future of
ClinicalTrials.gov and look forward to the implementation of the final rule.
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