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Abstract

Objective This paper traces the development of the Clinical Trial Registry-India
(CTRI) against the backdrop of the inequities in healthcare and the limitations in
the design, conduct, regulation, oversight and reporting of clinical trials in India.
It describes the scope and goals of the CTRI, the data elements it seeks and the
process of registering clinical trials. It reports progress in trial registration in India
and discusses the challenges in ensuring that healthcare decisions are informed by
all the evidence.
Methods A descriptive survey of developments in clinical trial registration in
India from publications in the Indian medical literature supplemented by firsthand
knowledge of these developments and an evaluation of how well clinical trials
registered in the CTRI up to 10 January, 2009 comply with the requirements of
the CTRI and the World Health Organization’s International Clinical Trial Registry
(WHO ICTRP).
Results Considerable inequities exist within the Indian health system. Deficien-
cies in healthcare provision and uneven regulation of, and access to, affordable
healthcare co-exists with a large private health system of uneven quality. India is
now a preferred destination for outsourced clinical trials but is plagued by poor
ethical oversight of the many trial sites and scant information of their existence.
The CTRI’s vision of conforming to international requirements for transparency
and accountability but also using trial registration as a means of improving trial
design, conduct and reporting led to the selection of registry-specific dataset items
in addition to those endorsed by the WHO ICTRP. Compliance with these require-
ments is good for the trials currently registered but these trials represent only a
fraction of the trials in progress in India.
Conclusion Prospective trial registration is a reality in India. The challenges facing
the CTRI include better engagement with key stakeholders to ensure increased
prospective registration of clinical trials and utilization of existing legislative op-
portunities to complement these efforts.

Introduction
With the launch, on 20 July 2007, of the Clinical Trial
Registry–India (CTRI; http: //www.ctri.in) at the National
Institute of Medical Statistics, New Delhi, India joined those
in the international community that had long dreamt that
crucial information about clinical trials conducted glob-
ally should be made publicly available for scientific and

ethical reasons (1–4). The CTRI is a Primary Registry
of the World Health Organization’s International Clin-
ical Trial Registry Platform (WHO-ICTRP) and meets
specific criteria for content, quality and validity, accessi-
bility, unique identification, technical capacity and admin-
istration (5). As a member of the WHO’s list of Primary
Registries, the CTRI also meets the requirements of the
International Committee of Medical Journal Editors (ICMJE)
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regarding registering clinical trials as a pre-requisite for con-
sideration of publication in the ICMJE member journals (2).
There are many reasons why the launch of the CTRI is im-
portant for research and healthcare in India and for changing
international perceptions regarding research in India.

Objective

This paper first discusses the issues peculiar to healthcare de-
livery and regulation of research in India in general, and clin-
ical trials in particular; and the scientific and ethical imper-
atives that underpin clinical trial registration in India, which
differ in some respects from the situation that prevails in
many high income countries. It then traces the development
of the mission and vision of the CTRI and trial registration
dataset items additional to those in the WHO ICTRP 20-item
minimum trial registration dataset (6). I detail the strategies
that have shaped and accompanied its rollout and implemen-
tation; the progress with trial registration to date; and ends
with a discussion on the continuing challenges India faces in
ensuring transparency and accountability in research involv-
ing clinical trials in human participants.

Methods

The material for this paper comes from relevant publica-
tions on trial registration gathered by ongoing electronic
searches of consecutive issues of online Indian Medical Jour-
nals as part of the activities of the South Asian Cochrane
Network & Centre (www.cochrane-sacn.org) to develop a
database of controlled clinical trials conducted in South Asia
(www.cochrane-sadcct.org), knowledge of the workings of
the CTRI as a member of the Steering and Technical Work-
ing Groups of the CTRI and membership of the erstwhile
Scientific and Advisory Group of the WHO ICTRP. Details
salient to this paper’s purview are presented from an analysis
of the first 155 clinical trials registered in CTRI (search term
CTRI; search date January 10, 2009).

Results
Perspectives on health care and clinical
research in India pertinent to clinical trial
registration

Health care in India

Although India is often touted as an Asian Tiger with an
enviable growth rate that seems immune to the current finan-
cial meltdown, India lags behind many parts of the world on
important healthcare indices. With a population of over one
billion people, the public health system is unable to meet the
healthcare needs of the entire population and only 20% of

healthcare expenditure is met though government spending.
The public health system has limited reach and is plagued
by unregulated delivery, sub-standard facilities and malprac-
tices. Most users of healthcare pay from their own pocket
and, even in rural areas, prefer private services to govern-
ment ones (7,8). These out of pocket expenses exacerbate
poverty and constitute a prime reason for penury in the eco-
nomically disadvantaged in India (7–9).

India has a very low density of doctors. The country has
only 43 doctors for every 10,000 people, in spite of producing
around 30,000 medical graduates every year from over 300
medical colleges across the country. There is a huge shortage
of hospital beds. India has only 1.5 beds per 1000 population,
similar to the situation in sub-Saharan Africa. At 0.9 nurses
per 1000 population, India has even fewer nurses than sub-
Saharan Africa that has 1.6 nurses per 1000 population (10).

India spends a high proportion of its gross domestic prod-
uct (GDP) on health care but health outcomes are still poor
as compared to countries at a similar level of development.
Infant mortality (as an indicator) is high in India. On average,
55 out of every 1,000 children die (11). Life expectancy in
India was amongst the lowest in the world, at 55.5 years in
2001 (10), though this had risen to 63.1 years in 2008 (11).

However, India also has a large middle class and a prof-
itable private healthcare system consisting of state of the
art ‘corporate hospitals’, private clinics and charitable, non-
governmental institutions that provide health care to the ma-
jority of the population from urban and rural areas. There
is also a large market for indigenous systems of medicine
(Ayurvedha, Siddha & Unani) practised out of government-
funded institutions as well as by private practioners. Primary
care is provided largely by the private sector, with the gov-
ernment run Primary Health Centres often lacking adequate
staff or medicines. Secondary care is fragmented with many
private clinics run by individuals who also manage their own
diagnostic laboratories or who get a commission from refer-
rals to privately run laboratories. Tertiary care is available
free of cost from Government hospitals but varies in quality
across states and is hampered by large waiting lists. Ter-
tiary care of excellent quality is largely provided by private,
multi-speciality hospitals, though the expense involved puts
such care out of the reach of many economically disadvan-
taged people. The cost of care is relatively low compared to
prices overseas and India is seeing an influx of ‘medical
tourism’ from many other countries. Affordable good qual-
ity tertiary care is also provided by many hospitals managed
as charitable institutions or trusts. The private sector is largely
unregulated (10).

Health insurance

Private insurance schemes cover less than 0.5% of the popu-
lation. Mandated wage-based contributions from employers
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and employees to the social insurance scheme cover an ad-
ditional 3.5%. Employer’s reimbursements for health care
expenses or access to their facilities are available to around
5% and social insurance schemes run by non-governmental
agencies cover an additional 5% of the population. This
leaves about 85% of the population without health insur-
ance (10). In 2005, the Indian Health Ministry announced an
ambitious programme to bridge the urban-rural inequities in
health care, the National Rural Health Mission that, among
other commitments, aims to raise the annual spending on
health care to more than 2% of GDP, from 0.9% in recent
years, and to increase staffing levels in primary health centres
(11,12). A micro-insurance scheme to cover the 35% of the
population below the poverty line has also been announced,
but the benefits of these schemes are yet to be formally
assessed.

Healthcare regulation

The Central Government’s Ministry of Health and Family
welfare frames health policies and is involved with the regu-
lation of the healthcare industry and management of Public
Health initiatives and facilities. However, the implementation
of health policies and delivery of services is the responsibil-
ity of State Governments though their Ministries of Health.
Considerable variations exist between states within India on
the quality, reach and management of public health facilities.
The Indian Medical Council is responsible for the licensing
and regulation of all medical professionals but is largely un-
involved with the delivery of care or setting of standards of
healthcare delivery. India has the dubious distinction of be-
ing the only nation where medical practice comes under the
jurisdiction of the Consumer Protection Act (COPRA) (13).

Clinical trials and clinical research

Interestingly, against this backdrop of inequity in access
to health care, India has become a favoured destination
for industry-sponsored international clinical trials. This is
largely due to its English-speaking medical workforce, re-
laxed regulatory environment, considerably reduced costs
for conducting clinical trials, lack of consumer participation
in health-care decision-making, a relatively low frequency
and magnitude of litigation and compensation claims, and its
enormous, genetically-diverse, drug-naive population (14).
Investigator initiated clinical research and clinical trials are
also undertaken in many research and teaching medical insti-
tutions across the country. The ICMR has published ethical
guidelines for biomedical research in India that is comparable
with similar guidelines in other countries (15). However, the
application of these guidelines in the over 300 institutional
or independent ethics committees has not been formally as-
sessed. Approval from the Drug Controller General of India
is necessary for all new drugs and devices that are to be

marketed in India and for new indications for existing drugs.
Schedule Y of the Drugs and Cosmetics Act and Rules pro-
vides regulatory guidance on the conduct of all clinical trials
involving drugs or devices in India (16). However, limitations
in the provisions of the Act have prevented efffective enforce-
ment of the provisions. Additional legislation to amend the
Drugs and Cosmetics Act and provide for punitive actions
from non-compliance and better regulate the conduct of clin-
ical research in India is currently pending legislative approval
(17).

The lack of regulatory jurisdiction over the numerous pri-
vate sites that are increasingly being used for multi-country
trials facilitates recruitment to trials. The lack of a national
ethics body with regulatory powers permits sloppy ethical
safeguards. These factors create conditions that can lead to
the poor conduct of clinical trials. Recruiting participants
is also easy since informed consent is freely given when
research is combined with (and mistaken for) routine care
and the process of informed consent is subverted to a single
event, without any independent verification of this event. The
twin incentives of a foreign drug and free treatment are often
all that are needed to ensure participation, considering the
reality of inequity in access to affordable and good quality
care. Protocols and procedures do not require validation or
review of consent. The lack of clinical ethics teaching in most
medical schools and the lack of clinical ethics committees,
separate from research ethics committees, in most medical
schools results in the uneven development of the procedural
safeguards for clinical research that should normally flow
from the procedural safeguards for good practice in clinical
care (18). Concerns have also rightly been raised regarding
the use of third world countries for what are seen as trials
whose results would mainly benefit people living in the de-
veloped world, and of the lack of ethical oversight of such
trials (18,19).

Medical journal editors have multiple responsibilities
that include safeguarding the rights of participants, estab-
lishing policies of submission, review and acceptance of
manuscripts, and working towards improving the quality of
the conduct and publication of research (20). However a sur-
vey of instructions to authors and an analysis of reporting
standards against the Consolidated Standards of Reporting
Trials (CONSORT) statement (21) guidelines and ICMJE re-
quirements (22) in 65 online Indian medical journals revealed
considerable deficiencies in editorial requirements and over-
sight on reporting crucial issues of trial design that affect
validity and interpretation of results, ethical oversight and
disclosures of financial conflicts of interest (23).

Developing mechanisms and implementing prospective
registration of clinical trials in India needs to be framed
within these perspectives and the sections that follow will
attempt to address these concerns while tracing the evolution
and progress of the CTRI.
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The evolution of the Clinical Trial
Registry-India (CTRI)

India’s formal involvement with clinical trial registration
began with the inclusion of the former Director General
of the Indian Council of Medical Research (ICMR), as a
member of the International Advisory Group of the WHO-
ICTRP, though attention had been drawn earlier on the need
for India to join the ICMJE initiative on prospective trial
registration as a pre-requisite to consideration for publica-
tion (24). This involvement led to the formation of a steering
group to develop the terms of reference and the elements of an
Indian registry and the drive towards developing this registry
to comply with the requirements of the WHO-ICTRP to be-
come a Primary Register of the ICTRP’s network of registers
(5). The ICMR has also been represented at meetings of the
WHO-ICTRP’s Registers Working Group by senior officials
who have translated their involvement to the deliberations
and workings of the Steering and Technical Advisory groups
of the CTRI.

The mission and vision of the CTRI

From the outset it was thought important to utilise the op-
portunity of designing the CTRI to achieve more than com-
pliance with international requirements for transparency in
clinical research. The results of the survey on editorial pol-
icy suggested that the deficiencies in reporting the results
of clinical trials in Indian medical journals could be due to
poor understanding of the importance of complete reporting
of elements of trial design pertaining to minimizing bias and
improving internal validity (23). Equally possible was the
notion that poor reporting could be due to poor study design.
Also worrying was the poor reporting of ethical safeguards,
funding sources and conflicts of interest.

The implications of these findings on reporting of trials in
Indian journals have a direct bearing on evidence–informed
health care in India. Systematic reviews of good quality ran-
domized trials form the highest level of evidence for the
effects of interventions in healthcare. Inclusion of trials of
good quality from resource-constrained settings such as India
would help in generalizing the results of systematic reviews
to healthcare in these settings. Publishing trials of poor qual-

Table 1 Mission and Vision of the Clinical Trial Registry-India (CTRI)

Mission To encourage all clinical trials conducted in India to be prospectively registered before the enrolment of the first participant and to
disclose details of the 20 mandatory items of the WHO ICTRP International Clinical Trial Registry Platform (ICTRP) dataset.

Vision 1. To improve transparency and accountability by encouraging full disclosure
2. To improve the internal validity of trials conducted in India by facilitating reporting of details of the method of random sequence

generation, concealment of allocation of participants to interventions, and blinding of participants, investigators and outcome
assessors.

3. To conform to accepted ethical standards by disclosing contact details of ethics committee (s) granting approval and providing
approval document(s).

4. To facilitate reporting of all relevant results of all clinical trials in India and the region by working with the WHO ICTRP

ity could lead to erroneous results, if included in systematic
reviews (25), or their exclusion from such reviews could
severely limit any discussion of the relevance of the review’s
findings to local clinical practice (23). Recent controversies
regarding the ethical conduct of trials in India also man-
dated that trial reports are transparent about the ethical safe-
guards employed, sources of funding and conflicts of interest
(18,19,25–27).

Improving the quality of conduct and reporting of locally
relevant research in order to generate reliable evidence that
would enable the appropriate use of scarce resources, espe-
cially in resource-constrained settings such as India, and to
better safeguard participants, was considered a necessary role
for the CTRI. Hence, separate mission and vision statements
were developed to reflect its scope (Table 1).

The need for a separate national/regional trial

registry

During the development of the CTRI, and even subsequently,
questions were raised as to the necessity for multiple trials
registers around the world when all trials could be registered
in established trials registries. One concern was that this
could lead to duplicate registration of the same trials that,
if left unchecked, could compromise the integrity of trial
registries by falsely over-inflating the number of trials and
confusing users. Some proposed limiting the number of reg-
istries as a possible mechanism to prevent duplicate trial
registration (28).

The need for separate national and regional registers, how-
ever, is based on necessity; the necessity to ensure political
ownership of the process of trial registration and enhance
transparency and accountability in research. National regis-
ters are also ideally placed to promote, identify and track
clinical trials being conducted in a specific country, and
are able to fully integrate into local ethics and regulatory
processes thus ensuring complete and comprehensive reg-
istration of all trials conducted in their region of influ-
ence (29,30). Many multi-country trials registered in in-
ternational registers in the home country of the sponsors
do not provide details of the sites in India where trials
are being conducted and reliance on only these registers
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will not permit opportunities for transparency and facilita-
tion of ethical oversight. National registers with a regional
remit, as the CTRI was designed to evolve into, can be
especially important in resource-poor settings where indi-
vidual countries do not have the necessary resources to es-
tablish national registers. Such registers will serve the needs
of a number of neighbouring countries usually with sim-
ilar disease burdens. Through sharing technical and opera-
tional resources, costs to individual countries will be reduced
and promotion of registration could be stream-lined across
countries (30).

Duplication of clinical trials across registries is not an
insurmountable problem. Two types of duplicate trial regis-
tration can happen: unintentional duplication can occur when
a trial is registered more than once on the same or different
registers and arises due to poor understanding of who is re-
sponsible for registering the trial (30). This can be minimized
by clear instructions to trial sponsors and investigators or by
registering clinical trials through a central agency such as
an ethics committee, as is practiced in some countries. Reg-
istries are also expected to check for duplicate publications
and this can be facilitated by electronic means. Intentional du-
plication occurs when specific national requirements compel
trial sponsors or investigators of multinational trials to regis-
ter each country’s register. Intentional duplicate registration
may also occur when different versions of the same trial are
conducted in different parts of the world or different juris-
dictions, and the country-specific parts of the trial require
separate registration (30).

Intentional duplication can be identified by disclosure of
the registration identifier of the primary register, in addition to
other identifiers, in subsequent registries. A trial may then be
identified as a duplicate across registries. The CTRI also en-
dorsed the adoption of the Universal Trial Reference Number
(UTRN), proposed by the WHO ICTRP, as a means to detect

Table 2 Data elements specific to the Clinical Trial Registry-India (CTRI)

Item Rationale

Principal investigator or overall trial coordinator (multi-centre study)
name and contact details

To improve transparency and accountability

Site/s of study To improve transparency and accountability and to identify sites where
trials are being conducted in order to facilitate ethical oversight

Name of ethics committee and approval status† To improve transparency and accountability and to facilitate ethical
oversight

Regulatory clearance obtained from the Drug Regulatory requirement; will improve transparency and accountability
and facilitate ethical oversight

Controller General of India†

Brief summary To improve transparency
Method of generating randomization sequence To reduce risk of bias in trial design and improve transparency
Method of allocation concealment To reduce risk of bias in trial design and improve transparency
Blinding and masking To reduce risk of bias in trial design and improve transparency
Phase of trial† To improve transparency
Estimated duration of trial To improve transparency

†Mandatory CTRI items required for registration to proceed to completion

intentional duplicate registration by providing each trial with
a single unique identifying number regardless of where the
trial is registered. A pilot study of the utility of the UTRN
as a solution to duplicate trial registration is planned by the
WHO ICTRP and the results should provide information on
the utility of this potential solution.

The data elements in the CTRI

As a Primary Register of the WHO ICTRP, the CTRI is
expected to, and does, require as mandatory, full disclosure
at the time of registration of the WHO ICTRP and ICMJE 20
item data-set (6). There are additional items required by the
CTRI, some of which are mandatory if trial registration is to
proceed to completion.

While the WHO ICTRP recognizes that prospective reg-
istration of clinical trials is an ethical and scientific impera-
tive, the current 20-item dataset does not include disclosure
of ethics committee approval. In fact, the original item 11
titled Research Ethics Review was replaced by Countries of
Recruitment as this was thought to provide more relevant
information and because ethics review was considered al-
ready mandatory for clinical trials. While this may be true
for clinical trials done in many parts of the world, the same
cannot be assumed for all clinical trials done in India (31).
One of the mandatory CTRI-specific data elements requires
the names of all ethics committees from whom approval has
been sought to be disclosed, the approval status at the time of
registration, and a copy of the approval letters, when available
(Table 2). The register also seeks disclosure of clearance from
the Drug Controller General of India (for trials that require
this) and a copy of the clearance letter. This information is
being collected as a pre-requisite for registration in the hope
that mandatory disclosure of the specific ethics committee
that cleared the trial as well as proof of this approval may
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lead to more responsible conduct and supervision of the trial
(29,31).

Notwithstanding the attention that industry-sponsored tri-
als receive, it is less often appreciated that numerous clini-
cal trials of drugs, psychological interventions, devices and
surgery are done every year in medical colleges often with
insufficient ethical oversight or even valid research designs
(24). These trials are often not reported once the requirements
of theses submissions or conference attendance is fulfilled.
Those that do make it to publication often reveal important
deficiencies in reporting requirements that are likely to have
been the result of poor trial design, and journal editorial pol-
icy and peer review do not necessarily prevent these trials
of doubtful validity from achieving the perceived sanctity of
published truth (32).

Attempts to comply with CONSORT requirements (even
if mandated by editorial policy of journals), at the time of
reporting results may be too late, as these elements need to
be considered when trials are designed. Recruiting partici-
pants in clinical trials that are likely to produce unreliable
results is unethical even if the trials are prospectively reg-
istered. In an attempt to use prospective trial registration to
drive better design and reporting of clinical trials conducted
in India, the CTRI data set includes three items pertaining to
internal validity that do not form part of the 20-item WHO
ICTRP Registration Data Set. Registrants are requested (but
not mandated, as yet) to describe the method used for gen-
eration of the random sequence, method used to conceal
allocation to interventions, and who will be blinded to in-
terventions (Table 2). The drop down menu of options and
a downloadable explanatory document provide educational
opportunities to help prospective trialists improve the de-
sign of the trial at the stage of registration and consequently
improve the reliability of their trial’s results (29–33).

The process of registering trials in the CTRI

Registrants create a login name and password by completing
a form when they attempt to register a trial. On receipt of a
password confirmation note by email, the registrant can use
the chosen username and password to upload the required
information on the trial that is being proposed. Once the
data is submitted, the CTRI staff checks the submitted in-
formation for completeness and whether informative entries
have been provided. If needed, the registrant is contacted
with any queries. Further, the CTRI staff will verify that the
trial is being conducted through contact with Ethics Com-
mittees and requisite documents (Table 2) will be verified.
Once queries, if any, are clarified, the trial is registered and
allocated a unique CTRI registration number. Both the date
of submission and date of registration are recorded. Reg-
istrants are required to update information on each trial
(including patient accrual, trial and publication status) regu-

larly. Further, all the WHO ICTRP fields need to be filled if
the trial is to receive a registration number and fulfill (WHO
ICTRP/ICMJE) requirements. Incomplete entries are given
a provisional registration number that will not suffice for
purposes of publication in journals that endorse the ICMJE
recommendations for trial registration. The CTRI was de-
signed with the expectation that the UTRN would form the
initial process of registration but pending its implementa-
tion, this feature has been disabled and a temporary UTRN is
automatically generated and assigned by the CTRI software
application to any trial that is being processed for submission.

It was hoped that trials which are not verifiable from rel-
evant sources despite attempts to do so by the CTRI staff,
but appear complete with respect to the trial information that
is provided, are fully registered but marked as “Not veri-
fied;” however, this facility has not been implemented as
yet. Registration is voluntary and free of cost. The CTRI
also provides an audit trial of any amendments to registered
entries.

Types of trials registered with the CTRI

The CTRI accepts for registration all clinical intervention
trials involving humans that assess health-related outcomes
and uses the WHO ICTRP and ICMJE definition of an in-
terventional trial (2,3). While the CTRI is meant primarily
to register trials before the enrolment of the first participant,
it also accepts for registration trials that are ongoing. It does
not, as yet accept retrospective registration of trials that have
closed and restricts registration to interventional trials, ir-
respective of phase of trial or the presence or absence of
control groups. It does not register, nor does it intend to reg-
ister, other types of studies, unlike some other international
trials registries.

Strategies associated with the launch of the CTRI

The CTRI was launched on 20 July 2007. Prior to and after
the launch, attempts at consensus building have targeted the
pharmaceutical industry, academic institutions and medical
journal editors.

Medical journal editors, as gatekeepers of scientific publi-
cations, were considered an important target. A meeting was
held at the ICMR headquarters at New Delhi in October 2007
with the editors of biomedical journals of India to garner
their support and commitment to the CTRI and make trial
registration a prerequisite for considering a trial for publica-
tion in Indian journals. The results of the survey of editorial
policy were presented and they were reminded of their edi-
torial responsibilities that include safeguarding the rights of
participants, establishing policies of submission, review and
acceptance of manuscripts, and working towards improving
the quality of the conduct and publication of research (20).
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This was followed by a meeting with medical journal editors
at the All India Institute of Medical Sciences, New Delhi,
organised by the editors of the National Medical Journal
of India, and a workshop for editors during the 2nd South
Asian Regional Symposium on Evidence-Informed Health
Care organized by the South Asian Cochrane Network at the
Christian Medical College, Vellore.

In February 2008, the first of a series of editorials ap-
peared endorsing trial registration and signed by the editors
of 12 leading Indian medical journals (34–41). These edito-
rials concluded with the statement that, “From January 2010
onwards, we will consider publication of a trial only if it has
been registered prospectively if started in or after June 2008;
trials undertaken before June 2008 need to be registered ret-
rospectively” (presumably in another publically accessible
registry that accepts retrospective registration). Other edito-
rials endorsing trial registration have appeared in scientific
journals (42).

Governance of the CTRI

The CTRI is managed by a team based at the National
Institute of Medical Statistics, New Delhi that is supported
by the ICMR. Funding for the CTRI is from the Department
of Science and Technology, the Indian Council of Medical
Research and the World Health Organization- India Country
Office.

Progress with trial registration in the CTRI

Even though the CTRI was launched in July 2007, tech-
nical difficulties delayed the commencement of registra-
tion. The first trial was registered on 29 August 2007.
Trial registration was initially slow and by 31 March 2008
only 29 trials had been fully registered (33). However, by
10 January 2009, 155 trials had been registered of which
144 trials met the registry’s requirements and were assigned
full registration numbers, while 11 were assigned tempo-
rary or provisional registration numbers. Of the 144 fully
registered trials, 12 (7.7%) were registered in 2007, 137
(88.4%) in 2008 and 6 (3.9%) in the first 10 days of 2009.
Of these 144, 110 were registered with no additional pri-
mary registry’s identifier, while 40 (25.8%) also had identi-
fiers for clinicaltrials.gov (www.ct.gov); 2 (1.3%) were ad-
ditionally registered in the European registry, and 3 (1.9%)
carried identifiers for the Australian and New Zealand reg-
istry (www.anzctr.org.au). Of the 144 trials, 74 (51.4%) were
funded by the pharmaceutical industry, 26 (18.1%) were
funded by institutions, 32 (22.2%) were funded by research
organizations or governmental agencies and the remainder
reported no funding sources. One trial was to be conducted in
Nepal.

Table 3 Compliance with the WHO ICTRP 20 item data set in 144

trials registered in the Clinical Trial Registry- India (CTRI)

WHO ICTRP item Disclosed (%)

Unique trial number 144 (100)
Trial registration date 144 (100)
Secondary Ids 144 (100)
Funding source(s) 142 (98.6)
Primary sponsor 100 (100)
Secondary sponsor(s) 100 (100)
Contact for primary queries 143 (99.3)
Contact for scientific queries 143 (99.3)
Public title of the study 144 (100)
Scientific title of the study 144 (100)
Countries of recruitment 144 (100)
Health condition(s) or problem(s) studied 144 (100)
Intervention(s) 139 (96.5)
Key inclusion and exclusion criteria 144 (100)
Study type 144 (100)
Anticipated trial start date 144 (100)
Target sample size 137 (95.1)
Recruitment status 144 (100)
Primary outcome(s) 126 (87.5)
Key secondary outcomes 132 (91.7)

Table 4 Compliance with Clinical Trial Registry- India (CTRI) Specific

data-set items in 144 trials registered

CTRI Item Disclosed (%)

Principal investigator or overall trial coordinator
(multi-centre study) name and contact details

114 (79.2)

Site(s) of study 142 (98.6)
Name of ethics committee and approval status 144 (100)
Regulatory clearance obtained from the Drug 144 (100)
Controller General of India
Brief summary 135 (93.8)
Method of generating randomization sequence 119 (82.6)
Method of allocation concealment 110 (76.4)
Blinding and masking 122 (84.7)
Phase of trial 143 (99.3)
Estimated duration of trial 137 (88.4)

Table 3 reports the proportion of trials that were compliant
with the WHO ICTRP 20 item data set. Reporting was judged
adequate in all registered trials for 13 items. The lowest level
of compliance was with disclosing primary and secondary
outcomes, which was largely due to inadequate disclosure of
time points for assessing these outcomes.

Table 4 details compliance in the 144 registered trials
with the CTRI specific data elements. Compliance was over
75% for the three items pertaining to validity (random se-
quence generation 83%; allocation concealment 76%; blind-
ing 85%), even though these items were not mandatory fields.
Compliance with disclosure of ethics approval and regulatory
clearances was 100%, but these are mandatory if registration
is to proceed to completion.
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Discussion

The CTRI was designed to conform to international require-
ments of transparency and accountability as well as to cater to
local requirements of improving trial design and safeguard-
ing participants’ interests. The statement by medical journal
editors endorsing trial registration strengthens the CTRI’s
mandate for disclosure of critical elements of trial protocols
and the increasing numbers of trials being fully registered
augers well for the future. Compliance of the registered tri-
als on the CTRI with the WHO ICTRP minimum dataset
is comparable with trials registered in clinicaltrials.gov for
most fields and even better for some, (43). However many
challenges remain if all trials conducted in India are to be
registered in the CTRI.

Challenges facing the CTRI

The trials currently in the CTRI are likely to represent only a
small fraction of ongoing clinical trials in India. For example,
a search on clinicaltrials.gov using the term ‘India’ for trials
registered in the US registry but with one or more sites in
India yields more than 700 entries. Many of these entries
do provide contact details of the Indian investigators or their
trial sites. In 2007 alone, 493 trials were registered with the
US Food and Drug Administration with sites in India (44).
Much remains to be done if all these trials are to be registered
on the CTRI so that trial participants are to benefit from the
advantages that registration in the CTRI has to offer.

Strategies to increase trial registration in the CTRI

Concerted and widespread efforts are required to encourage
prospective registration by all concerned, since registration
is currently voluntary. Education and ongoing dialogue are
important components of this and the importance of prospec-
tive registration and details of registration requirements need
to be incorporated into teaching programmes and research
methodology courses. Dialogue with drug companies and
contract research organisations in India have commenced
and should continue to allay unwarranted anxieties. Dia-
logue with medical editors not committed to trial registration
should continue until all Indian Journals follow the lead of
the ICMJE and increasing numbers of editors are committing
themselves to this international initiative. Consumer groups
need to be enlisted to educate potential trial participants on
the potential hazards of participating in trials that are not
registered in an approved registry. Academic institutions and
ethics committees ought to consider clinical trial registration
an important part of their mandate for balancing the harms
and benefits to the participant. Some have already accepted
this mandate and have increased the quality of design of trial
protocols in the process (29,33). The CTRI, by requiring
ethics committee contact details and approval documents,

will complement the bioethics initiative of the Indian Coun-
cil of Medical Research (ICMR) to identify and eventually
accredit all ethics committees in India.

Legislation for trial registration in India

Periodic audits of information disclosed in the CTRI, com-
bined with comparisons of trials approved by the DCGI and
independent audits by agencies such as the ICMR of ongoing
trials in institutions would further help assess the acceptance
of trial registration by the research community (32).

Forging links between ethics committees, regulatory au-
thorities, medical journal editors and clinical trial registries
will promote communication among bodies involved in reg-
ulation of clinical trials and increase the efficiency of clinical
trial registration and facilitate the oversight processes. How-
ever, if these fail, the example of legislation, exemplified by
the Food and Drug Administration Revitalization Act, pro-
vides additional hope (45).

It is not widely appreciated that a de facto legislation could
soon exist in India that mandates prospective trial registra-
tion, even if the formal bills continue to languish in par-
liament. Schedule Y of the Drugs and Cosmetics Act (16)
requires researchers to abide by the World Medical Asso-
ciation’s (WMA) Declaration of Helsinki, and the ICMR’s
ethical guidelines for research. At the recommendation of the
WHO-ICTRP, the WMA amended clause 19 of the Declara-
tion to make prospective registration in a publicly accessible
register before recruitment of the first subject explicit in the
October 2008 amendment of the Declaration of Helsinki.
Prospective trial registration is not an explicit requirement
in the ICMR guidelines as yet. The ICMR ethical guidelines
(15) will also shortly be revised to include endorsement of
prospective registration of all trials conducted in India in the
CTRI. Since Schedule Y requires researchers to abide by the
ICMR guidelines and the Declaration of Helsinki, regulators
and ethics committees would then be obliged to support trial
registration as a legal as well as an ethical requirement (29).

Evidence and health care decisions

If healthcare decisions in India are to be informed by all the
available (and reliable) evidence (47), then concerted action
involving all relevant stakeholders, in cooperation with the
WHO ICTRP, is crucial to achieve the mission and vision
of the CTRI. However, the true success of the CTRI will
become apparent only when the results of clinical trials done
in India (and the region) are published in easily accessible
sources. International efforts to drive the reporting of clinical
trials will inform the efforts of the CTRI in this regard. While
most medical journals in India that publish clinical trials are
available online, many are not indexed in major databases
that are commonly searched. Locating these non-indexed
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journals is time consuming and finding the relevant clinical
trials provides additional difficulties. Authors of systematic
reviews and developers of treatment guidelines may not be
easily able to locate these trials and their exclusion from
consideration and inclusion in the evidence base creates the
possibility of biased and unreliable results and findings and
conclusions that may not be applicable to health care in the
region.

The Indian Medlars Centre (www.indmed.nic.in) is a bib-
liographic database of Indian biomedical journals main-
tained by the National Informatics Centre and the ICMR,
and MedInd (www.medind.nic.in) provides a one point re-
source of searchable full text contents of 38 peer reviewed In-
dian biomedical journals. The South Asian Database of Con-
trolled Clinical Trials (SADCCT; www.cochrane-sadcct.org)
contains information about interventional clinical trials in
countries in South Asia that have been completed (or are in
progress but have interim or follow up results). The SADCCT
is restricted to only providing limited information about con-
trolled clinical trials and their sources, not about other types
of research, but includes many more journals and sources of
trials than the Indian Medlars Centre and covers countries
in South Asia other than India. All trials in the SADCCT
will be uploaded to the Cochrane Collaboration’s Central
Register of Controlled Trials (CENTRAL) that forms part of
The Cochrane Library (www.thecochranelibrary.com). The
SADCCT will provide complementary regional efforts to
those of the CTRI and the WHO-ICTRP, and The Cochrane
Collaboration (www.cochrane.org), in ensuring that that all
the evidence from clinical trials are made publically avail-
able to inform evidence-based practice and health care in
India and the region.
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