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Abstract: Background

It is an ethical and scientific obligation to register each clinical trial, and report its
results, accurately, comprehensively and on time. The WHO recognizes 17 public
registries as Primary Registries. It has introduced a set of minimal standards
(International Standards for Clinical Trial Registries, or ISCTR) that these registries
need to implement. This study compared these primary registries, and the US’s
ClinicalTrials.gov, to examine the implementation of ISCTR, with the aim of defining
features of an interim ideal registry.

Methods and Findings

The websites of the 18 registries were evaluated for 17 features that map to one or
more of the nine sections of ISCTR, and assigned scores for their versions of 14 of
these features. Overall, the registries received between 27% and 80% of the maximum
score of 94. The results from our analysis were used to define a set of features of an
interim ideal registry. These include the number and nature of fields to conduct a
search; data download formats; the nature of the audit trail; and the health condition
category. The main limitations of the study are that (i) it does not assess all of the
recommendations of the ISCTR, and (ii) although applied systematically, the absolute
values of the scores are arbitrary.

Conclusions

To the best of our knowledge, this is the first study to quantify the widely divergent
quality of the primary registries’ compliance with ISCTR. Even with this limited
assessment, it is clear that some of the registries have much work to do, although a
mere dozen improvements would significantly improve them. Our study would be
'helpful to researchers who may wish to extend this audit and evaluate the
‘completenes: e records or the quality of their data, two other major issues, in all
18 registries.@~|
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Abstract

Background

It is an ethical and scientific obligation to register each clinical trial, and report its results,
accurately, comprehensively and on time. The WHO recognizes 17 public registries as
Primary Registries. It has introduced a'set of minimal standards%lemational Standards for
Clinical Trial Registries, or ISCTR) that these registries need to implement. This study
compared these primary registries, and the US’s ClinicalTrials.gov, to examine the

implementation of ISCTR, with the aim of defining features of an interim ideal registry.

Methods and Findings

The websites of the 18 registries were evaluated for 17 features that map to one or more
of the nine sections of ISCTR, and assigned scores for their versions of 14 of these features.
Overall, the registries received between 27% and 80% of the maximum score of 94. The
results from our analysis were used to define a set of features of an interim ideal registry.
These include the number and nature of fields to conduct a search; data download formats;
the nature of the audit trail; and the health condition category. The main limitations of the
study are that (i) it does not assess all of the recommendations of the ISCTR, and (ii)

=l

although applied systematically, the absolute values of the scores are arbitrary.

Conclusions

To the best of our knowledge, this is the first study to quantify the widely divergent
quality of the primary registries’ compliance with ISCTR. Even with this limited assessment,
it is clear that some of the registries have much work to do, although a mere dozen

improvements would significantly improve them. Our study would be helpful to researchers
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who may wish to extend this audit and evaluate the completeness of the records or the quality

of their data, two other major issues, in all 18 registries. @

Introduction

The first two calls for clinical trial registries were made in the 1970s [1]. One aimed to
enhance the enrollment of patients in trials, and the other to reduce the possibility of bias in
the subsequent reporting of trial results, caused by the selective publication of those with
positive outcomes. Since the year 2000, trial registries have proliferated. Nevertheless, it has
been a long and sustained battle by many stakeholders — activists, journals, researchers,
funders, governments and the World Health Organization (WHO) — to ensure that large
numbers of trials are registered [2-4]. Although the initial two aims for setting up registries
continue to be among the most important uses of such databases, researchers have utilized the
data in at/least a dozen other Ways@B]. Given these numerous and diverse purposes, not
initially envisaged, it is even more important that all trials are registered and reported in a
timely fashion, and that all the data in each record is complete, reliable and readily accessible.
In view of this, the quality of data in the databases has long been the Subject of analysis and
comment @19—25]. @

Set up to facilitate access to clinical trial information around the world, the WHO’s
International Clinical Trials Registry Platform (ICTRP) initiative recognizes 17 registries as
Primary Registries (PRs). Although ClinicalTrials.gov (CTG@ the United States (US), is
not one of them, @ the oldest, and by far the largest, public registry, and is considered a
data provider to ICTRP. The platform enables a search for trials in all 18 registries [26]. In
this study, we have analyzed all of them, and refer to them, collectively, asPrimary
Registries(+), @r PR+. @ @

WHO’s International Standards for Clinical Trial Registries (ISCTR) [27] lists the

minimum, and sometimes ideal, standards that PRs should adopt to ensure a basic quality of
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data and accessibility. These standards are inmnine se@ons. We wished to undertake a
comparative assessment of the PR+, to assess their implementation of ISCTR. In order to do
so, we have developed the Registries’ Comparative Scorecard (the Scorecard) which rates the
PR+ on certain features that map to various sections of the ISCTR (S1 Table). We end by
defining an interim ‘ideal registry’ based on the best versions of each feature used by the
PR+. Until such time as all the registries adopt all the standards recommended by ISCTR, the

adoption of the recommended versions of each feature would be very helpful for users.

Methods

We accessed the websites of the 18 PR+ between July 2019 and April 2020, inclusive.
The registries were evaluated for 17 features that map to one or more of the nine sections of
ISCTR, that is (i) Content; (ii) Quality and Validity; (iii) Accessibility; (iv) Unambiguous
Identification; (v) Technical Capacity; (vi) Administration and Governance; (vii) The WHO’s
mandated 24-field Trial Registration Data Set (TRDS); (viii) Partner Registries; and (ix) Data
Interchange Standards. The list of features was compiled based on literature regarding the
necessity of higher quality trial registrations [24,27], focusing on the standards listed in
ISCTR [27].

All information was obtained from one or more of the following resources within each
PR+ website: (i) the general pages of the site; (ii) @ randomly chosen, sample interventional
trial that was registered after 1 January 2019?(;“) supporting documents, if available; and (iv)
where necessary and possible, via a Ioﬁo do a mock registration. All analyses were
performed by NV and verified by GS, with differences resolved by discussion. Further

methodological details and reference URLSs are available in the Supplementary files, which

are referenced in the Results as relevant.

®l

The Registries’ Comparative Scorecard (the Scorecard)

4
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Each registry has a particular variant of a given feature. This variant may be more useful
or less so, and we have assigned a score accordingly. The overall scoring system is as
follows: (i) if the feature is absent, thistry gets a O; (ii) for features with-multiple

variants, the score ranges from 1 to 5; and (iii) for certain features, the score increases by one

per field. In case a registry has multiple possible scores for a particular feature, the highest

one is awarded. @

Results

We first documented basic information about each of the registries, which is in Table 1.

Except CTG, the acronyms used for each registry were the official acronyms. On 18 April

2020, the registries cumulatively held 5,72,901 records, with CTG accounting for 59 % of

them.

Table 1. An overview of each registry, listing its acronym, full name, country where it is
based, year established, number of trial records held, countries from where registration is
accepted, type of registration allowed, type of study hosted, and language used.

Country Number Countries from Tvoe of
Registry Registry where Year where .yp . Additional
. . . of . S registration | Type of study )
acronym full name registry is |established . | registrationis language
records allowed
based accepted
All countries. ProsPeCti‘_’ev ,
Australian New 19150 | However, trials in | Retrospective Interventional
ANZCTR Zealand Clinical Australia 2005 Australia and Y -
. . Observational
Trials Registry New Zealand are
prioritized
Chinese Clinical Prospective Interventional,
ChiCTR . . China 2005 31578 All countries P .’ | Observational, Chinese
Trial Register Retrospective
Others
Clinical Research . . .
CRIS Information Republic of 2010 4916  |Republic of Korea Prospectlv_e, Interventl_onal, Korean
. Korea Retrospective | Observational
Service
Interventional,
CTG* ClinicalTrials.gov USA 2000 336444 All countries | Prospective® Observational, -
Expanded
Access
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Other countries in
the region which

Interventional,

CTRI R?el I?;:al Tlrrliilisa India 2007 24718 do not have a Prospective | Observational, -
gistry Primary Registry PMS’, BA/BE’
of their own®
Interventional,
DRKS Geltman Cll'nlcal Germany 2008 9581 All countries Prospectl\{e, O_b ser\{atlorTaI, German
Trials Register Retrospective |Epidemiological,
Others
All interventional | Prospective.
trials that have &}t F{_etrospgctlve Older trials
EU Clinical least one centre in | if permitted may have
EU-CTR Trials Register The 2004 369158 the EU gnd .EEA' by National Interventional | content in the
Netherlands Certain trials Competent R
(EU-CTR) . . host country’s
conducted entirely | Authority of lanauage
outside these the Member guag
regions. State
IRCT Iranlf'm_ Regls.t Y Iran 2008 24117 All countries Prospective | Interventional Persian
of Clinical Trials
International
Standard Prospective, | Interventional
ISRCTN Registered UK 2000 19329 All countries pectiv s N -
. . Retrospective®| Observational
Clinical/soCial
sTudy Number
Japan Primary Prospective, | Interventional
JPRN Registries Japan 2008 44873 All countries pective, o Japanese
9 Retrospective | Observational
Network
Brief summary
LBCTR Leb_anon CI!nlcaI Lebanon 2019 69 Lebanon Prospective Interventlional, of the stt_de is
Trials Registry Observational | also available
in Arabic
Trials conducted Prospective infosron:;iion
Netherlands Trial The in Netherlands or P ~ 7| Interventional,
NTR . 2004 8521 . . Ongoing . may be
Register Netherlands involving Dutch . Observational . .
studies available in
researchers.
Dutch
Pan African All countries in | Prospective
PACTR Clinical Trials | South Africa 2009 2318 . P .| Interventional -
. Africa Retrospective
Registry
Portugese and
Brazilian Prospective | Interventional Spanish, for
ReBEC Registry of Brazil 2010 3992 Brazil® P . . ' | some records,
b . Retrospective | Observational . .
Clinical Trials and in a limited
way
Peruvian Clinical . . .
REPEC Peru 2007 1845 Peru Prospective | Interventional Spanish

Trial Registry




117

120

123

Cuban Public

Cuba®®

Prospective,

Interventional

Spanish

RPCEC R_e_glstryc_)f Cuba 2007 807 Retrospective | Observational
Clinical Trials
Sri Lanka
SLCTR Clinical Trials Sri Lanka 2006 345 All countries Prospective | Interventional -
Registry
TCTR Thai Clinical | Gy 2009 3883 Thailand Prospective | merventional, -
Observational

Trials Registry

=

As mentioned, we analy@ 17 features of the PR+. However, as explained below, we

evaluated only 14 of them to develop the Scorecard, details of which are provided in Table

2a. Here, we list the various features analyzed, and the maximum score possible for the
feature, We also provide the score obtained by each PR+

noted, ISCTR recommends 24 Trial Registration Data Se

er feature, and overall. To be

2\

DS) fields. Any other field was

referred t0@an Extra field. In Table 2b , we describe the rationale for the scores, and the

weightage given to each variant of each feature. Further details are provided below, or are

available in relevant Supplementary files, which are referenced in Table 2b. We have

grouped the features according to the sections of ISCTR that they mapped to.
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Table 2a. The Scorecard. [We would like Table 2b to be part of 2a, on the right, but the uploading system didn’t permit it.]
The list of features used to create the Scorecard; the maximum score per feature; the score obtained by each registry per feature, and
overall per section; the total score per registry; and the rank of each registry.

23(?;(6 ANZCTR [ChiCTR |CRIS |CTG |[CTRI [DRKS |[EU-CTR [IRCT (ISRCTN |JPRN [LBCTR |NTR |PACTR [ReBEC |REPEC |RPCEC |[SLCTR [TCTR
1 Accessibility section i
Total number @
1.1 |oftrialsinthe | & 3 3 5 5 3 3 5 5 3 3 1 3 3 5 3 2 2 3
registry
Existence of
1.2 | Basic search 5 5 0 5 5 5 5 5 5 5 5 0 5 5 5 5 5 0 5
function
Advanced @
1.3 |search function | 24 11 17 14 15 10 8 7 17 13 0 9 0 12 4 1 5 2 7
— TRDS fields
Advanced
1.4 |search function| 5 1 5 5 5 4 5 3 5 5 0 0 0 2 1 2 0 0 0
— Extra fields
Data download
15 options 5 5 2 2 5 2 5 2 2 5 5 2 0 2 2 2 2 2 2
SUB-TOTAL | 44 25 27 31 35 24 26 22 34 31 13 12 8 24 17 13 14 6 17
2 Content or TRDS sections
Brief view:
2.1 TRDS fields 5 3 3 4 5 3 3 3 3 1 3 3 1 3 3 3 1 1 5
Brief view:
2.2 Extra fields 5 3 1 2 2 0 3 1 3 1 1 1 0 3 0 0 1 5 1
Detailed view:
2.3 TRDS fields 4 4 4 3 4 3 2 2 2 4 4 4 3 4 0 3 1 4 3
94 |Detailed view: |, g 10 5 10 |15 | 8 6 9 7 10 0 9 5 5 4 10 6 5 9
' Extra fields
Whether PI
25 name is 5 5 5 5 0 0 5 5 2 2 2 2 2 5 0 2 5 2 2
compulsory
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126

26 | Audittrail | 3 1 1 3 13 |1 3 0 3 2 0 1 0 3 0 0 3 2 0
SUB-TOTAL | 37 26 19 |27 |29 | 15 | 22 20 20 20 10 20 11 23 7 18 17 19 20

3 Other sections
3.1 C”;:étlrt‘lon 5 5 3 5 | 3 |5 5 5 3 1 5 5 1 5 5 3 1 1 3
3.2 |SSL certificate | 5 5 0 5 |5 | o0 5 5 5 0 5 0 5 5 0 5 0 5 5
3.3 |Documentation | 3 3 2 2 3 3 3 3 1 3 0 3 0 2 3 2 2 2 3
SUB-TOTAL | 13 13 5 12 |11 | 8 | 13 13 9 4 10 8 6 12 8 10 3 8 11
TOTAL | 94 64 51 | 70 | 75 | 47 | 61 55 63 55 33 40 25 59 32 41 34 33 48
% of TOTAL 68 54 | 74 |80 | 50 | 65 59 67 59 35 43 27 63 34 44 36 35 51
Ral’r‘e';%ftﬁ;"h 3 9 2 |1 |11 5 7 4 7 15 13 18 6 17 12 14 15 10




Table 2b. Rationale for weightage given to each registry for features used to create
the Scorecard.
The relevant Supplementary files with further details are also referenced.
Feature analyzed Rating scale and rationale Relevant ]
Supplementary file
1 Accessibility
Number displayed on home page: 5
11 Total number of trials inthe  [Number available after a search: 3 S2 Table
" |registry Number needs to be calculated: 2
Discrepant information at different places on the site: 1
12 Existence of Basic search Presence of a basic search function: 5 S2 Table
' function Absence of a basic search function: 0
Advanced search function — ——
13 TRDS fields Each TRDS field: 1 S2 Table
Advanced search function —  [Each extra field: 1, but with a cap of 5 overall, because of the
14 . . . - S2 Table
Extra fields idiosyncratic nature of some of the search possibilities.
Excel/csv/tsv: 5
HTML/XML.: 2
. Word/txt/pdf: 1
1.5 |[Data download options No download options: 0 S2 Table
Since all the registries except NTR permit HTML downloads (even if
it is not explicitly stated), no registry gets a rating of “1°.
2 Content or TRDS sections
10 or more fields, which are customizable, and wrapping of text: 5
10 or more fields, which are customizable, but without wrapping of
2.1 |Brief view: TRDS fields text: 4 S3 Table
A fixed number of fields, that are more than 3: 3
Upto 3 fields: 1
2.2 |Brief view: Extra fields Each field: 1 point S4 Table
2.3 |Detailed view: TRDS fields | The number of fields over 20 S3 Table
Each field: 1 point
2.4 |Detailed view: Extra fields In this case, the maximum score is dictated by the registry with the S4 Table
maximum number of fields.
P1 name is compulsory: 5
It is not clear whether the scientific contact is the P1 (regardless of
25 Whether Pl name is whether or not this information is compulsory): 2 S5 Table
' compulsory There is a field for the PI name, but it is not clear whether the
information is compulsory: 2
The P1 name is voluntary: 0
Each of the following aspects receives 1 point: (i) the existence of an
2.6 [Audit trail audit trail; (ii) the changes made are clearly highlighted; and (iii) itis |S5 Table
possible to compare any two versions of the record.
3 Other Sections
A drop-down menu for choosing a term from a controlled vocabulary:
. 5
3.1 Health condition A widely used controlled vocabulary is recommended: 3 S5 Table
Free text field: 1
. Website secured with SSL: 3
82 |SSL certificate Website not secured with SSL: 0 S5 Table
Provides (a) a glossary or the definition of each field of the record; (b)
3.3 |Documentation List of FAQs; (c) One or more user guides: 1 point each. No points are | S5 Table
awarded for the quality of these documents.

10
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141

144
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1. Accessibility:

We first examined the accessibility of information in the PR+. For this, we assessed
several features, as follows: (a) whether the registry website was live, (b) the time taken to
obtain the results of a particular search, (c) the total number of trials in the registry; (d) the
existence of a basic search function, (e and f) the existence of an advanced search function
with TRDS fields xtra fields and (g) the data download options. \WWe comment on only
two of them here. (a) Whether the registry website was live: During the course of this work,
most of the registries were live most of the time. However we formally checked this on three
occasions (11 and 25 February, and 10 March 2020). All the websites were up each time, and
so we did not score this aspect. (b) Time taken to obtain the results of a se In our work
over several months, we often found that RPCEC (loaded search results slowly: However
when we formally assessed the time taken to obtain the results of a search with the word
‘cancer’, the average time taken over five successive days was in seconds for each registry.

We found this adequate, and so we did not score this aspect either.

2. Content or TRDS sections:

Next, we examine several features that mapped to the Content or TRDS sections, as
follows: (a) Brief view — TRDS fields, (b) Brief view — Extra fields, (c) Detailed view —
TRDS fields, (d) Detailed view — Extra fields, (€) whether the Principal Investigator (PI)
name is compulsory, (f) reason for the termination of a trial, and (g) audit trail. Since almost
half (seven) the registries did not have a/category of ‘terminated trials’, we did not score the

relevant feature.

3. Other sections:

11
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Finally, we examined three features that map to other sections, as follows: (a) Health
condition, (b) the presence of a Secure Sockets Layer (SSL) certificate and (c)
Documentation.

The maximum score that any registry could obtain is 94 points (Table 2). The PR+
received scores ranging from 27% (NTR) to 80% (CTG) of the maximum, with an average of

52%.

Discussion

As mentioned, the PR+ received scores ranging from 27% to 80% of the maximum score.
This derives from an assessment of 14 features, many of which we discuss in Box 1, that
largely map to (i) Accessibility, or (ii) Content or TRDS. We have barely touched upon
Quality and Validity, since investigatin completeness or (quality of the records in the
PR+ would be a large exercise initself. For several of the minimum standards recommended
by ISCTR, either it is not possible for us to assess compliance, or the requirements do not
immediately impact use of the registry data. Therefore we have also barely touched upon
Unambiguous Identification (which Secondary identifying numbers, a field in TRDS, also
maps to), Technical Capacity, and Data Interchange Standards. Further, we have not touched
upon the sections (i) Administration and Governance, and (ii) Partner Registries. Despite the
limited nature of our audit, the lowest- and highest-scoring registries receive scores that differ
by over 50%. To the best of our knowledge, this widely divergent quality of the PR+ has not

been documented before.
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Box 1 Discussion of specific features assessed in the scorecard

Here we discuss the features that map to some of the nine sections of the ISCTR.

We begin with the section Accessibility, a major goal of ISCTR, which we assessed from
multiple angles. ISCTR requires that registry data be available to users at all times. During the
course of this work, we have found this to be so. The time taken to load the results of a search is
also an aspect of accessibility to data, and we found the search times of the PR+ to be largely
adequate. However it would require a more detailed audit to evaluate this feature comprehensively,
and therefore we have not scored it.

One of the most important reasons for the existence of such registries is to provide the public
with information, and to thereby increase trust in the trial enterprise [28] .One of the fundamental
pieces of information concerns how many records the database holds. This should be readily
accessible, and we have therefore analyzed the ease of accessing this number. For nearly all users,
however, the search function is the most crucial part of accessing information in a registry. ISCTR
recommends that at the minimum, the registries must allow a basic text search as well as searches
within the interventions and conditions fields. Several PR+ go much further than this, and
therefore we have conducted a detailed assessment of their search capabilities. Having conducted a
search, users may wish to download many fields of data, for many records. All the data download
options are adequate for the inspection of a few records, but it is essential that each PR+ provide a
csv, excel or tsv format to enable larger scale analyses{ It should not be necessary to utilize web
scraping tools to retrieve large amounts of data, since that would limit access to users with
programming skills. @

Next we examined multiple features that map to the Content or TRDS sections, which overlap
since the TRDS fields are a form of content. Each registry provides information about a trial in two
different ‘views’. After the user conducts a search, there is a list of trials which always contains the

title of the trial, but may also contain other information. This is called the Brief view. After
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clicking on the title, the Detailed view becomes available, with much more information. It can be
very helpful for a user if the number of fields in the Brief view can be customized, and we have
therefore given the highest score for this. The Detailed view tends to have all the TRDS fields.
However, all the PR+ do not yet list the four fields that have been included in the latest version of
TRDS [29]. We can expect more of them to do so over time.

In both the Brief and Detailed views, registries list Extra fields. Some of these, such as last
update date, and whether registration was prospective or retrospective, are recommended by ISCTR.
Interestingly, one-third or more of the PR+ list several fields that the ISCTR does not specifically
recommended. This seems to reflect a certain level of agreement among the registries that particular
fields are important. @

Among the large number of fields listed by one or another registry, we wish to specifically
comment on a few of them. First, the issue of whether the Pl name is compulsory. For the sake of
accountability, it is important that this be so [23]. ISCTR states that the PI is the ‘Contact for
Scientific Queries’, unless the PI delegates this task to somebody else. Although we assessed
‘Contact for Scientific Queries’ as a TRDS field, we have not assumed that this person is the PI, and
therefore have separately looked into whether the Pl name is compulsory. However, WHO
documents [27,29] have contradictory information on this issue. They require that the PI’s name,
title and email 1D be provided, but state that this should be a functional name, not a personal name.
It is only if the Pl name is compulsory — and preferably recorded in a fixed format [30] — that
researchers can quantify the number of unique Pls in a country, ask whether a Pl has been taking on
too many trials, and so on, and therefore we have assessed this feature.

Second, we looked into the retrospective or prospective registration status of a trial. Prospective
registration is crucial to prevent unrecorded ‘outcome switching’, which creates a bias in the medical
evidence base [10]. Nevertheless, it has been argued that (i) it is a duty to trial participants to register
each trial, and subsequently publish the results, and (ii) not registering a trial could lead to its loss

from the documented universe of trials [31]. As such, retrospective registration is better than non-
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registration, and therefore many PR+ permit it. Users may have more confidence in the results of a
prospectively than a retrospectively registered trial. Further, flagging retrospective ones may shame
the registrants into registering prospectively in future [32]. Accordingly, over half of the PR+ display
the registration status of a trial.

Third, it is important to know why a study was terminated [28]. Researchers who have studied
the leading causes of trial termination have suggested that the cause should be selected from a fixed
set of options [33]. However, only four registries provide this information at all, and only three
provide drop-down menus.

Fourth, ISCTR requires that the audit trail of each record should be publicly available, and the
Archive module of CTG has been termed a ‘powerful tool’ [34]. As an example of the use of an
audit trail, CONSORT guidelines [35] permit an outcome to be changed mid-trial, provided the
reason is specified. As such, we have examined the presence and usefulness of this feature. @}

Finally, we documented three features that map to other sections of ISCTR. First, the issue of
classifying health conditions, which maps to Data Interchange Standards. Comparisons across
registries are easier if each one uses a controlled vocabulary, and in particular one that maps to a
widely-used metathesaurus [36] as recommended in ISCTR [27]. It is therefore preferable that the
health condition be selected from a fixed set of options. However only half the PR+ provide drop-
down menus for this field. Second, the security of the website. In the Technical Capacity section,
ISCTR requires that each registry have adequate protection against the corruption or loss of data.
We have assessed a very basic feature, that is whether the website is secured with an SSL certificate,
as is evident when a website URL contains ‘https’. Only two-thirds of the PR+ websites do. Third,
the issue of documentation. VVarious documents help users to understand the processes of a registry,
or the data it hosts. Although the three documents that we have scored do not strictly map to any

section of the ISCTR, they assist users in registering their trial correctly. As such, this feature maps

to Quality and Validity.
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It is known that users trust public registries more than those created by companies or
patient groups [37]. Also, public registries are often the primary sources on which other
databases are built [37]. It follows that the information in each one should be comprehensive,
high quality and available in a user-friendly fashion. /Accordingly; there have been calls for
(i) a comparison of such registries, to help develop suitable standards [27], and (ii) ways to
improve the accessibility and content of the PR+ [32]. However, several years ago it was
shown that there had been non-compliance with the WHO minimal dataset [38], and non-
optimal website functionality and user experience [23,24,39]. Since across-the-board
improvements have not taken place, this issue needs to be reiterated. However instead of

undertakingﬁurely qualitative assessment, we drew inspiration from other researchers’

scorecards. These have either been developed [40-43] or proposed [44,45] to track whether
trialists register their studies and report the results accurately, comprehensively and on time.

Accordingly, we developed one to assess various features of the PR+. @

An ideal registry

We found that the registries show a high degree of variability for a given feature, ranging
from a sophisticated version to a routine variant or its complete absence. We have used the
best versions of the features analyzed to define an interim ideal registry. In this,

(i) the total number of trials is displayed on the home page;

(ii) a search is possible through (a) a basic search function, (b) each of the TRDS fields, and
(c) a few extra fields;

(iii) the data download options include a csv, excel, or tsv format;

(iv) the Brief view is customizable, with 10 or more fields, which can be wrapped;

(v) the Detailed view includes all the TRDS fields;

(vi) there is clarity on whether or not the scientific contact is the PI,

(vii) the Pl name is compulsory;
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(viii) the reason for the termination of a trial is provided, after being selected from a drop-
down menu of possible reasons;

(ix) each trial has an audit trail that enables a comparison of any two versions;

(x) at the very least, the following documents are provided, in English: (a) a definition of
each field of the record, (b) a list of FAQs, and (c) one or more user guides;

(xi) the website is secured with an SSL certificate; and

(xii) the health condition category has a drop-down menu to enable trialists to choose a term
from a controlled vocabulary, preferably a widely used one. @

Although ISCTR recommends several other standards, and it is hoped that all registries
will implement all of them in due course, in the interim, all the registries may wish to
implement the list above if they have not already done so.

In summary, to the best of our knowledge, this is the first study undertaking a
comparative analysis of WHO recognized registries to assess compliance t@CTR. Our use
of a scorecard, based on preset criteria, red an impartial quantification of the quality of
the features analyzed. As such, even though our study analyzed a limited set of features, it
clearly shows the substantial variation in compliance with the recommended minimal
standards. Registries have many users, such as patients and their families, clinicians,
researchers, trial sponsors, policy makers and so on. I@he perspective of researchers such
as the authors, concerned with the health of the trial ecosystem overall, that has guided the
current analysis. Other users may have a different focus, and may wish to alter the assessed
fields or the scores. @her, there are other registries, either public or private, and either @
based on the data in the PR+ or not, which may be interested in the results of this analysis.

This study has a few limitations, as follows: (i) It assesses only some of the many
features in each registry. In particular, it does not evaluate any aspect of trial methodology or
results, which are crucial sections of such registries. As such, otherwise outstanding registries
may have fared less well than expected. (ii) We have not evaluated the completeness of any

records or the quality of their data. (iii) Each registry has been evaluated with respect to the
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list of fields in a recently registered trial. Earlier records in the same registry may have
different content if the required details have changed over time. (iv) We have primarily
focused on information that is available in English and may have missed important content in
other languages. (v) Although applied systematically, the absolute values of the scores are

arbitrary.

Conclusions

Over the years, CTG has received most of the attention of those interested in the
accessibility and integrity of the data in public trial registries. As noted above, @o of the
records are held in the other PR+, and aSearchlight needs to be turned on them as well. We
have identified the best versions of several features that have already been implemented by
one or more of these registries, and which serve as pointers on how the others may improve.
Running a registry is not merely a bureaucratic task, but is part of a mission to safeguard
patients’ lives, and the ethics and science of medicine. We hope that our analysis is of some
assistance in this. We also believe that our study would be helpful to researchers who may
wish to extend this audit and evaluate the completeness of the records or the quality of their

data, two other major issues, in all 18 registries.
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S1 Table. Mapping to ISCTR. The 17 features analyzed in this study map to the following
nine sections of ISCTR: (i) Content, (ii) Quality and Validity, (iii) Accessibility, (iv)
Unambiguous Identification, (v) Technical Capacity, (vi) Administration and Governance,

(vii) The 24-field TRDS, (viii) Partner Registries, and (ix) Data Interchange Standards.
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search, (b) Total number of trials in the registry, (c) Existence of a basic search function, (d
and e) Advanced search function — TRDS fields and Extra fields, and (f) Data download

options.
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S3 Table. The list of the TRDS fields that are present in the Brief view and the Detailed
view. The presence or absence of the field is indicated by a 1 or O, respectively. The number

of the sample trial used for each registry is also provided.

S4 Table. For each registry, a listing of the Extra fields in the Brief and Detailed views.

S5 Table. Data on multiple aspects of each registry. (a) whether the Pl name is

compulsory; (b) reason for the termination of a trial, and whether there is a drop-down menu

of reasons; (c) audit trail; (d) health condition (e) SSL certificate, and (f) documentation.
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