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Abstract

Background Clinical trials play a crucial role in biomedical research, and it is important to register them in public
registries to ensure transparency and prevent research waste. In this study, we wished to determine what steps need
to be taken to identify every clinical trial run in India that has been registered in any of the (non-Indian) World Health
Organization-recognised primary registries. Of the 16 registries, we studied all except that of the European Union,
which will be studied separately.

Methods Two methodologies were employed for each registry, except for four that did not facilitate one or the other
method. Methodology A involved downloading all the records in a registry and querying them. Methodology B
involved conducting a search via the registry website.

Results Only four registries provided consistent results with both methodologies. Seven registries had different
results from the two methodologies. Of these, in four cases, in Methodology A one field indicated that the study ran
in India, while another indicated otherwise.

Conclusions The above-mentioned ambiguities should be addressed by the concerned registries. Overall, this study
reinforces the need for improved data accuracy and transparency in clinical trial registries and emphasizes the impor-
tance of resolving complications faced by users while navigating the registries. Ensuring accurate and comprehensive

registration of clinical trials is essential for meta-research and the use of such data by a variety of stakeholders.
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Background

Clinical trials are a crucial part of translational biomedi-
cal research and trial registries have become a crucial
part of the global biomedical research infrastructure
that enables various stakeholders to monitor registered
studies on various counts. The World Health Organiza-
tion (WHO) currently recognises 17 registries as primary
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registries that provide data to its International Clinical
Trials Registry Platform, through which these registries
can be searched [1].

If a trial is registered prospectively, that is, before the
enrollment of the first participant, with complete and
accurate information in the record, then (a) the study’s
existence cannot be hidden, and (b) the pre-specified
outcomes should be accounted for when the results are
announced. The date by which trial results ought to be
declared will also be known. Further, pre-registration
has been shown to protect against p-hacking (multiple,
repeated analyses in search of a significant result) and
selective reporting [2]. As such, the timely, correct, and
complete recording of study details such as protocols,
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including data analysis plans and results, in a public reg-
istry contributes to the robustness of the registry and
therefore to the robustness of research based on registry
data.

Unfortunately, there are many lacunae in the holdings
of trial registries. Known problems include studies that
are not registered [3] or have false or incomplete data in a
given record [4], trials for which results are not reported
at all or not reported on time [5], discrepancies in the
details of a given study that is registered in more than one
registry [6], and hidden duplicates, which is the phenom-
enon of a given study that is registered in more than one
registry without suitable identification as the same study
[7, 8].

We have a specific interest in the records of trials run
in India, i.e., where participants who were based in India
were recruited to the study. In this work, we wished to
determine what steps need to be taken to identify every
study run in India that has been registered in any of the
(non-Indian) WHO-recognised registries mentioned
above. This work would enable various other studies,
such as (a) whether any trial required to be registered
in India had not been, although it was registered else-
where; (b) whether Indian trials that were required to
be prospectively registered, were registered elsewhere,
but not in India, and were retrospectively registered; (c)
conducting an audit of Indian trials registered in multiple
registries, to check for consistency of information in the
multiple records. To the best of our knowledge, the work
reported here has never been conducted before, for any
country’s trials.

Since the EU Clinical Trials Register (EUCTR), the reg-
istry of the European Union, is a large registry with par-
ticular complexities, we have divided this work into two
parts and will cover EUCTR separately. In this, the first
part, we attempted to study the 15 registries aside from
Clinical Trials Registry-India (CTRI) and EUCTR.

Methods

The 15 WHO-recognized registries of this study are as
follows: (i) ANZCTR: Australian New Zealand Clinical
Trials Registry; (ii) ChiCTR: Chinese Clinical Trial Reg-
istry; (iii) CRIS: Clinical Research Information Service
of Republic of Korea; (iv) DRKS: German Clinical Tri-
als Register; (v) IRCT: Iranian Registry of Clinical Tri-
als; (vi) ISRCTN: ISRCTN is not an acronym any more;
(vii) TMCTR: International Traditional Medicine Clini-
cal Trial Registry; (viii) JRCT: Japan Registry of Clinical
Trials; (ix) LBCTR: Lebanese Clinical Trials Registry;
(x) PACTR: Pan African Clinical Trials Registry; (xi)
ReBEC: Brazilian Registry of Clinical Trials; (xii) REPEC:
Peruvian Clinical Trials Registry; (xiii) RPCEC: Cuban
Public Registry of Clinical Trials; (iv) SLCTR: Sri Lanka
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Clinical Trials Registry; and (xv) TCTR: Thai Clinical Tri-
als Registry.

For each of these registries, we adopted two method-
ologies, where feasible. Each step of each methodology,
for each registry, was performed by two authors indepen-
dently. Methodology A consisted of downloading all the
records in the registry. The records were web-scraped,
and the information was structured in the form of tables.
We queried these tables for ‘India’ and ‘CTRI, since stud-
ies registered with the Indian registry have registration
numbers starting with CTRI, and a foreign registry might
cross-reference a trial registered in India using its CTRI
number. We stored the outcomes of all of the successive
steps in the processing of these records as tables in a local
SQLite database. Methodology B involved conducting a
search via the registry website.

In each of the cases where Methodologies A and B
yielded different results, we wrote to the registry (the
emails are available in Additional file 2), with a reminder
two weeks later if necessary, bringing the details to their
attention or seeking to understand the reason for the dis-
crepancy in the result between the two methods. Some of
the registries responded. Where relevant, we also wrote
to the concerned registries, pointing out that conducting
searches by Methodology A or B was not possible.

For each registry, we created a folder that contained
the following: First, an SQLite database containing all the
information about the downloaded records in the form of
structured tables (an sqlite file). Second, a zipped folder
containing (i) the scripts used to extract data (a txt file),
(i) the Methodology, Summary results, and Flowchart
(a pdf file), wherein the Flowchart outlined the steps
involved in identifying the trials that had run in India,
and (iii) the Detailed results (an xIs file). For each registry,
all these files are available as supplementary material at
the online data repository osf.io as Additional file 1 [9].

Methodological complications were encountered with
certain registries, as follows. In each case, further details
are available in the supplementary file that describes the
methodology followed for that particular registry.

a) ChiCTR: A captcha code on the website prevented
web crawlers from downloading all the records.

b) CRIS: There were three complications here. First,
records could not be downloaded in the same way
as for most of the other registries because the dif-
ferent links, which corresponded to various records,
redirected us to the same page. Second, each record
had multiple versions, which varied in their details,
including the number of sites. Third, the country
where each site was located was not listed. We had
to manually examine the list of trial sites in order to
assess which of them were located in India.
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¢) jRCT: This registry has a Japanese version and an offi-
cial English version. However, one can easily translate
the Japanese version into an unofficial English ver-
sion. The official and unofficial English versions of a
record may contain slightly different information. We
used the official English version of the records.

d) PACTR: If we wished to download all the records,
as we had done for most of the other registries, we
would have had to extract all the records’ URLs as
listed on the website, and then we would have down-
loaded those records. However, in this registry, the
successive webpages, that listed several studies each,
had the same URL. Therefore, we had to find a differ-
ent way of downloading all the trials, as we had done
for CRIS.

e) ReBEC: The number of ‘results found’ did not corre-
spond to the number of displayed records.

f) REPEC: While most records were accessible in Eng-
lish, some had not yet been translated from Span-
ish. Different protocols were necessary to access the
records in English and those in Spanish.
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Methodology B consisted of a search of the registry
website using ‘India’ as a keyword. Preferably, this was
an ‘Advanced search, searching the ‘Country of recruit-
ment (or equivalent) field. But if that option was una-
vailable, then we performed a simple search. For jRCT
and ReBEC, we could only use a simple search function.
Not all registries enabled Methodology B, since some did
not even have a simple search function. We were unable
to use Methodology B for LBCTR, REPEC, and SLCTR
since there were no suitable search options on the reg-
istry website. Also, we were unable to study TCTR by
Methodology A because there was a common URL for all
the result pages of the search for relevant TCTR records.

Finally, we wished to better understand why so many
Indian studies were registered with other registries, and
looked into those registered with ISRCTN.

Results
Table 1 summarizes the results obtained by Methodology
A and Methodology B (where feasible).

To be noted, using Methodology A, although usually it
was the Countries of recruitment field that indicated that

Table 1 For each of the 15 registries that were part of this study, the number of trials that had run in India, as identified by

Methodology A or B
Registry name or Methodology A (web scraping) Methodology B
acronym (registry search
Methodology A, overall From the Countries of From other fields  fynction)
recruitment field
I. Registries for which both Methodology A and Methodology B could be used
(a) Those for which Methodology A and Methodology B yielded the same result
1. DRKS 30 30 0 30
2. ISRCTN 358 358 0 358
3. ITMCTR 0 0 0 0
4. RPCEC 0 0 0 0
(b) Those for which Methodology A and Methodology B did not yield the same result
5. ANZCTR 123 121 2 121
6. ChiCTR 17 16 1 16
7. CRIS 2 2 (from Studly site) 0 0
8. IRCT T 0 1 2
9. JRCT m 1 0 78
10. PACTR 7 4 3 4
11. ReBEC 13 1 0 1
Il. Registries for which only Methodology A could be used
(a) Those for which the field Countries of recruitment yielded all the trials that had run in India
12. LBCTR 23 23 0 Not feasible
(b) Those for which the field Countries of recruitment did not yield all the trials that had run in India
13. REPEC 346 345 1 Not feasible
4. SLCTR 29 27 2 Not feasible

Il Registry for which only Methodology B could be used
15. TCTR Not feasible -
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a trial had run in India, sometimes this information was
only available from other fields.

The registries that gave us perfect results with the same
results by Methodologies A and B were DRKS, ISRCTN,
ITMCTR, and RPCEC. LBCTR did not enable Method-
ology B. However, in this registry, all the trials identified
through Methodology A were from the field Country of
recruitment, and therefore this was a good set of records
as well.

Figure 1 summarizes the results for registries where
both Methodology A and Methodology B were feasible.

We identified the studies (listed in Additional file 3)
where some of the trials that had run in India were iden-
tified by fields other than Countries of recruitment. These
trials were in the registries ANZCTR, ChiCTR, IRCT,
and PACTR from Table 1-Ib and REPEC and SLCTR
from Table 1-IIb. The various issues (detailed in Addi-
tional file 3) were as follows: The Country of recruitment
did not list India, did not list any country, or did not
exist at all. Nevertheless, the Brief summary (2 trials) the
Public title (1 trial), Official scientific title (1 trial) or the
Inclusion Criteria (1 trial) indicated that the trial had run
in India; both the Applicant’s and the Ethics committee’s
addresses were in India (1 trial); or a CTRI ID was listed
as a Secondary ID (3 trials) indicating that the trial had
most likely run in India.

Aside from these discrepancies, we also found certain
idiosyncrasies with particular registries that we list in the
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‘Methodology, Summary results, and Flowchart’ file for
each registry.

The maximum number of records (358) were hosted
by ISRCTN. In order to better understand why so many
Indian studies were registered with other registries, as
exemplified by ISRCTN, we examined these records.
The results are available in Additional file 4. In brief, of
the 358 trials, 169 ran in other countries as well. Of the
189 that had run only in India, 43 were registered before
it became compulsory to register with CTRI, and 70 of
the rest had foreign funders or sponsors. Of the remain-
ing 76 cases, 4 were registered prospectively, and 72
retrospectively.

Finally, we note that some of the registries host far
more Indian trials than others. ISRCTN hosts almost
three times the number hosted by ANZCTR, and only
ISRCTN, ANZCTR and jRCT host trials in the triple dig-
its. DRKS, ChiCTR and ReBEC records are in the double
digits, PACTR, IRCT and CRIS in the single digits and
ITMCTR and RPCEC have zero holdings.

Discussion

As mentioned above, we had planned to study 15 of the
registries that WHO recognizes. From earlier work [10],
we knew that a given registry may not have an advanced
search option, or even a suitable basic one. We therefore
decided to analyse the records after downloading all the
records in each registry. However, on cross-checking our

3604 358 358
340 -
320 A
300 -
280
260 -
240
220 -
200 -
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Number of records

140

120 4
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Fig.1 The results obtained by Methodology A (web scraping) and Methodology B (registry search function) from registries where both were

feasible
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results with searches of the registry website, we noticed
discrepancies in some registries. Therefore, we systemati-
cally used both methodologies (where possible) for each
registry, and quantified and detailed the discrepancies in
the results.

In some of the trials, where Country of recruitment did
not list India, but other fields indicated that the study
had run in India, it is possible that India was a planned
location, but was subsequently dropped. However, unless
the data in these other fields is reconciled after any
changes, or there is a clarificatory note such as in Brief
Summary, it is unclear whether or not the study ran in
India. Although ChiCTR does have a Recruitment coun-
try field, this was blank in the record of interest, although
other fields indicated that the trial had run in India. This
speaks to the issue of ‘incomplete records’ that have been
noted in registries earlier [4, 11]. IRCT had no Recruit-
ment country field, and therefore the keyword ‘India’ was
not present in a record although this record was picked
up by Methodology B. Presumably 'India’ was present in
the metadata. But the results ought to be the same irre-
spective of the methodology followed. Since most regis-
tries do have Country of recruitment, it would be best if
IRCT, too, has this field.

In three cases, it was only the CTRI numbers that iden-
tified them as registered with the Indian registry. This
was confirmed on the CTRI website. However, it should
not be necessary to check the CTRI record to try and
understand a record in any other registry.

Coming to other records, as mentioned in the ‘Meth-
odology, Summary results, and Flowchart’ file pertain-
ing to LBCTR, this registry had the unusual situation of
one record being deleted over a few months. The WHO
recommends that once a record is entered in the data-
base, it should not be deleted except in exceptional cir-
cumstances [12]. As such, this record should probably
not have been deleted. In another LBCTR record, all the
countries of recruitment were missing from a record that
had listed them earlier. WHO recommends a publicly
available ‘audit trail’ for each record so that research-
ers can understand the history of a given record, but the
Changes History field of this trial did not list this change.

Methodologically speaking, ChiCTR, CRIS, jRCT,
PACTR, ReBEC, and REPEC had twists, as mentioned
above. It would probably be best if their anomalies were
smoothed out, since it makes navigating their records
more complicated. As noted, a problem with the ReBEC
searches was that the number of ‘results’ corresponded to
the number of occurrences of ‘Indial Therefore, on a sim-
ple search for ‘India; the website stated that there were
four results but displayed only three records because one
record contained‘India’ twice. Subsequent to our reach-
ing out to ReBEC, this problem has been rectified.
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In most, if not all, cases, all the data in the records must
be whatever the sponsor or responsible party submitted.
For instance, the managers of SLCTR mentioned that
“SLCTR publishes the Trial Registration Data Set sub-
mitted by the Principal Investigator after review. How-
ever, each data field is not independently verified prior
to registration” Although there may be ways to further
improve the way registry staff cross-check records before
accepting them, the onus of having correct records pri-
marily lies with the registrant. Johns Hopkins and other
universities have created dedicated teams to help regis-
trants. The team at Johns Hopkins University reports that
they brought down their potentially problematic trial
records from 44 to 2% over a 5-year period [13].

We now come to the analysis of the trials registered
with ISRCTN. We need not be concerned about stud-
ies that were registered with ISRCTN before it became
compulsory to register with CTRI. For trials that were
run in other countries or where the sponsors or funders
were foreign organizations, there may have been other
compulsions to register with a foreign registry. How-
ever, there are two registration dates that we must keep
in mind: (i) Since 1 April 2018, trials must register with
CTRI prospectively. It is understandable that if a study
could no longer be registered with CTRI because it was
not registered prospectively by this date, it would regis-
ter with another primary registry [14]. This seems to have
been the case for most of the trials for which there was
no other obvious explanation. (ii) Since March 2019, it
has been a legal requirement that regulatory trials run in
India be registered with CTRI [15]. Therefore, in future,
all the studies registered with ISRCTN or any other reg-
istry should be examined to see whether they have bro-
ken Indian law. In earlier work in which we assessed the
records of the United States’ registry, ClinicalTrials.gov,
we showed that there do seem to be such cases [8].

Finally, we note that some of the registries host records
for far more trials that have run in India than others. This
information should be of interest to researchers or other
users of registries.

In summary, several registries had idiosyncrasies that
needed to be worked through before a comprehensive
assessment of their Indian trials could be undertaken.
For the four registries where only one methodology
could be performed, it is not known how robust the
findings are. In general, because a large fraction of stud-
ies are not published [16]], meta-researchers are being
increasingly urged to search trial registries in addition
to publications for relevant data. However, registry
managers [17] and other researchers [18] have found
that such searches need to be customised for particular
registries. In order to facilitate users, registries should
take steps to resolve such complications if possible.
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Only four registries provided the same result using both
methods, and six registries had discrepancies within a
given record, wherein one field indicated that the trial
had run in India and another field indicated that it had
not. These registries should find ways to enable unam-
biguous records. Either changes to the records need
to be reflected throughout the record, or clarification
provided. Records also need to be up to date and com-
plete. All registries should aim to have fields that are
prescribed by WHO [12] and that are common to most
registries. Registries should also follow WHO guide-
lines on not deleting information from records (unless
there is an audit trail) or the record itself. Finally, it is
important that institutions provide assistance to their
registrants to file accurate records. Although the num-
ber of discrepant records was small, it is important
to be aware of the phenomenon, and to take it into
account for future trial-related meta-research.

Limitations

In this study, we aimed to study 15 registries using two
methods each. We were unable to study one registry
using Methodology A and three using Methodology B.
As such, we may have missed some of the complexities
in the data in these registries. Further, we only studied
one issue, that of whether or not the data indicated that
the trial had run in India. We cannot extrapolate these
insights to other issues.

Conclusions

We wished to determine what steps need to be taken to
identify every clinical study run in India that has been
registered in 15 (non-Indian) registries recognised as
primary registries by WHO. Only in four registries did
we obtain the same result when we used two methods
to examine the data per registry. In the other registries,
either one method could not be used, or there were
discrepant results using the two methods. In the inter-
est of accuracy and transparency, each registry must
develop methods to prevent such ambiguity. These
improvements will be of great help to researchers con-
ducting meta-research or using these registries in other
ways.
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