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Introduction

The cornerstone of  evidence‑based health care and prevention is 
large, multi‑centre clinical research. The idea of  evidence‑based 
medicine (EBM) sparked a great deal of  attention among medical 
professionals over the past few decades. EBM, as defined, is the 
process of  making decisions about a patient’s medical care that 

incorporates clinical competence, the patient’s values, and the best 
available evidence. Randomised clinical trials (RCTs) are at the 
top of  hierarchy of  EBM. The gold standard for assessing the 
effectiveness of  health care interventions is large, well‑designed, 
and well‑implemented RCTs (therapy or prevention). RCTs are 
the most effective strategy to pinpoint causal links and establish 
efficacy  (define categorically which treatment modalities are 
superior). They have an advantage over all other study designs 
in that they are less susceptible to bias from both known and 
unidentified variables. RCTs face their own sets of  challenges. In 
addition to internal validity, which measures how likely it is that a 
study’s planning and execution prevented bias or systematic error, 
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external validity, which is defined as the degree to which results 
can be extrapolated to situations outside of  study populations, 
is one of  the most important aspects of  research. The results 
obtained from RCTs are prone to biases and methodological 
mistakes, which could produce contradictory or inconclusive 
findings. This has paved the way for collaborative research.[1,2]

Alexander Graham Bell, in his quote “Great discoveries and 
improvements invariably involve the co‑operation of  many 
minds”, emphasises the importance of  collaborative research. 
Over the past several years, collaborations in biological and 
health research have gathered significant impetus. It provides 
an excellent opportunity to communicate important findings for 
the nation and actively involves researchers, communities, and/
or policymakers throughout the study process. Researchers can 
work more frequently with peers who have the resources and/or 
knowledge necessary to complete a particular research project. 
This could be multi‑centric, involving public and/or private 
research centres and agencies, as well as inter‑  departmental, 
inter‑institutional, or international collaboration.[2]

Collaborations between multiple research centres provide 
opportunities to draw on a variety of  scientific specialties to 
address significant research issues affecting larger demographic 
groupings. It is essential to conduct multi‑site clinical trials to 
advance detection, diagnosis, and treatment as well as to provide 
trustworthy knowledge that can be applied to large integrated 
populations and health care systems.[3]

“Clinical trials are defined as research in which a therapeutic, 
preventive, or diagnostic intervention is tested”. They are research 
studies that are intended to adhere to high scientific criteria to 
assure patient safety and yield valid study results because they 
are a technique of  addressing unresolved concerns regarding 
novel treatments (drugs or devices) or treatment regimens”.[1]

Search Strategy

An electronic search was performed in the PubMed [Figure 1] 
database to search for the multi‑centric clinical trials (MCCTs) 
in India conducted during the past 10 years. The keywords used 
were “Multicentre clinical trial” and “India”. The search resulted 
in 247 studies. Out of  this, only 22 trials were conducted in 

India for medical trials and only three trials were conducted in 
the dental speciality. This is an alarming situation and requires 
introspection. The forthcoming sections will discuss the need 
for conducting MCCT, design structure for execution of  
MCCT, advantages, and the challenges faced by clinicians and 
academicians while conducting MCCT.

Need for Clinical Trials

Any newly created medication, medical equipment, or treatment 
plan must not only be efficient in curing the identified disease 
condition but also be safe for usage in humans. All novel 
medicines are evaluated in “clinical trials” to determine their 
efficacy and safety.

The clinical trials are conducted in phases 1 to 4 to test the safety 
and efficacy of  drugs. Among the different trial stages, phase 3 
involves substantially larger trials with potentially thousands of  
individuals at multiple treatment facilities (hospitals). Such trials 
may compare a novel medication to the recommended course of  
therapy for a specific ailment, a different route of  administration, 
a different dosage of  the recommended medication, or both. 
These constitute the “Multicentric clinical trials”.[4,5]

Multi‑Centre Clinical Trials Need of the 
Hour

Well planned single‑centre studies are no doubt invaluable 
and have altered clinical practice, but there are some research 
problems that are best addressed with multi‑centre studies. In 
particular, multi‑centre research gives access to more people, and 
the findings are probably more applicable to a range of  settings.[4,6]

Nursing, public health, community settings, and translational 
science research questions are particularly suited for multi‑site 
trials. Predominantly, when the subject of  study is a novel 
technology, process, treatment, or intervention, the medical 
research literature as a whole is sometimes described as having 
conflicting or inconclusive evidence. Systematic literature reviews 
and meta‑analyses are conducted widely. However, this corpus 
of  literature as a whole has a lot of  results that are ambiguous, 
inconclusive, and conflicting. Findings from multi‑site studies are 
more likely to give evidence to transform clinical practice and 

Figure 1: Search strategy conducted for MCCT in India
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influence policy because of  the advantages of  scientific rigour, 
reproducibility, and design.[7]

Studies aiming to learn about various experiences, estimate 
treatment by site interaction effects, and investigate various care 
or service delivery structures benefit from multi‑site trials. If  
the expected differences between the groups are minimal, large 
sample sizes are required. A  higher sample size may provide 
sufficient power to investigate differences in pre‑planned 
sub‑groups of  patients in situations when those patients’ 
responses or behaviours may vary.[3,4,7]

Shift from Global to Indian Scenario

Clinical trials were typically performed in the developed 
western nations, which served as the headquarters of  the major 
multi‑national pharmaceutical companies until the post‑World 
Trade Organisation (WTO) era.

In the past decade, the clinical trials sector has experienced 
a tremendous growth, and India has become one of  the top 
international locations for clinical trials. The major driving 
force was WTO’s modification of  the intellectual property 
laws, and the key ideological basis for the expansion of  the 
clinical trial sector in India is profit maximisation over any 
philanthropic goals.[7]

Over the years, there has been a profound change in conduct of  
clinical trials. Clinical trials were primarily conducted in academic 
medical institutions in the initial stages. However, as the pharma 
industry grew and new drug molecules were discovered, a need 
arose to enrol an ever‑increasing number of  patients with a wider 
range of  diseases in order to test these molecules. Academic 
medical centres by themselves were unable to meet this demand. 
Subsequently, Clinical/Contract Research Organizations (CROs) 
emerged to fill the need. More than 3000 multi‑centre research 
studies are performed globally.[8] In India, especially in the 
dental fraternity, very few dental multi‑centre studies have been 
performed and published.

Types of Multi‑centre Clinical Research

There are two main types of  multi‑centre research conducted 
in the research settings:
a.	 Collaborative group research, which is based on researchers 

who frequently interact with one another and is conducted 
at a small number of  research sites.

b.	 Large‑scale investigator‑led research, which is conducted 
at a large number of  research sites under the direction of  a 
central group of  investigators.[9]

Design Characteristics of an MCCT

MCCT is conducted in three phases, namely, pre‑planning, 
planning, and execution. The following steps should be 
performed while executing a multi‑centre trial.

a.	 Pre‑Planning Phase
Research Question
The first step is the formulation of  a research question which will 
dictate future decisions on research design. Literature search, by 
performing systematic literature reviews and meta‑analyses, and 
attending conferences to understand current issues can help to 
comprehend the current state of  evidence.[10]

Pilot Studies
Pilot studies are smaller‑scale research studies carried out 
to improve the methodical conduct of  subsequent related 
investigations. There are two different kinds of  pilot studies: 
internal and external. Typically, these studies are conducted 
at a smaller scale than the larger scale study that is intended. 
In contrast to internal pilot studies, external pilot studies 
operate independent of  the intended larger‑scale study. Before 
investing and funding in the entire experiment, many granting 
organisations need this documentation demonstrating the study’s 
viability and error margins. The objective is to provide more 
precise sample size calculations and time predictions for the 
study’s completion.[11]

b.	 Planning Phase
Planning Grants
It is expensive and time‑consuming to plan an MCCT because 
there are numerous centres involved. Indian Council of  Medical 
Research (ICMR), Department of  Science and Technology, and 
various other organisations in India announce grants especially 
intended to support the planning stage of  an MCCT. These grants 
are intended to help researchers get ready for a phase III clinical 
trial (effectiveness study) which would eventually result in the 
submission of  grant application to fund an MCCT.

Research teams are developed, new collaborative centres are 
hired, and each institution receives institutional review board 
permission protocols, study designs, and the manual of  operating 
procedures  (MOP). The purpose of  the MOP is to promote 
consistency among investigators in data collecting across trial 
sites and protocol execution. The Institutional Examine Board 
and Data Safety Monitoring Board must review this document, 
which is created during the planning stage.[9]

Protocol Development
The collaborative research teams pool their collective experience 
to give the study protocol’s design due consideration. The 
protocol must be simple and clearly written.[9]

Co‑ordinating centre
This is led by a co‑ordinating Principal Investigator  (PI). 
Depending on the study, the coordinating centre team may 
consist of  one or two clinicians who are not involved in its 
execution, a statistician, an epidemiologist, a pharmacologist, 
and a representative of  the organisation that requested the 
trial. There should be adequate amenities including secretarial 
services, calculation tools, and phone lines that are simple 
to use. Functions of  co‑ordinating centres include protocol 
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development and consultation with interested parties. They 
have to schedule initial meetings and equally distribute credits 
among participants. They have to set up the randomisation 
process, package trial‑specific items, and educate the participant 
about trial. The collected data have to be centralised. They have 
to supervise the protocol adherence and follow the time lines. 
They have to verify the individual observations, monitor serious 
adverse reactions, and exclude a participating centre because of  
a dearth of  solid data.[10‑13]

Each centre can have one PI and several CO‑PIs. The PI is the 
person who takes an overall responsibility for the conduct of  
multi‑centre research at his participating centre.

Ethical Committee  (EC) – The Participating Centre ECs in 
multi‑centre research are located at the participating centres. 
They should ensure respect of  participants and communities, 
incorporate changes in informed consent documents, with 
translations in local language if  necessary, and monitor research 
as per local requirements of  their respective centres.[14,15]

Collaborator meetings and discussions – These are focused 
on solving problems. Face‑to‑face meetings between the 
collaborators are an important and successful team building 
activity that is required to make this kind of  progress.[9‑16]

c.	 Initiation of  the investigation, the execution phase
a. The successful submission of  research grant marks the 

beginning of  the execution phase.
b. Sampling and sample size estimation  –  This involves 

appropriate block randomisation and use of  balanced 
treatment allocation.[17]

These rigorous methodological steps are indispensable in the 
planning and conducting of  an MCCT.

Advantages of MCCT

A large number of  participants can be recruited in a shorter 
time frame, which would improve the outcomes of  the study’s 
generalisability and external validity. Multi‑site studies improve 
generalisability by allowing subject recruitment from a larger 
geographic area and improve research fidelity. Large sample sizes 
make it possible for studies to have enough power to identify 
differences between study groups that are clinically relevant. 
This is crucial when the intended outcomes such as death or 
disability are rare but substantial. The ability for future research 
will be increased by networking, communication, the necessity 
of  joint research training, and the exchange of  resources such 
as research templates to set up and conduct a multi‑centre study. 
The inclusion of  more centres and number of  researchers 
can contribute to creating a solid foundation of  skilled and 
knowledgeable researchers. Funding organisations seeking the 
best return on their investment are drawn to the advantages of  
capacity building. Multi‑centre research can be used to standardise 
and enhance clinical care at various locations for a particular 

condition and continue the best practice long after the research 
programme has ended at participating sites and by clinical staff.[5‑9]

Challenges in MSCCT

The pharmaceutical industry in India has experienced incredible 
growth, and numerous avenues for multi‑centre research are 
emerging. Despite the fact that MSCCT has several benefits, 
conducting the trials presents numerous difficulties for the 
researchers. There are various obstacles to increasing the 
number of  research locations because of  India’s fragmented 
health‑care system.[7,18] An ayurvedic multi‑centric trial with USA 
on rheumatoid arthritis was recently announced by AYUSH. In 
India, very few MSCCTs, particularly those involving dentistry, 
are being undertaken. Various challenges experienced by 
researchers are discussed in the following paragraphs.

The main issue dental academicians face is a lack of  funding from 
governmental organisations. Although numerous organisations 
offer funding, the dental community has relatively few opportunities 
because of  a lack of  clearly defined research questions (according 
to govt proposals) and a limited amount of  funding provided to 
private institutions. A significant obstacle in conducting multi‑centre 
research is a lack of  adequate infrastructure. To account for variations 
and the inherent complexity of  sampling, sophisticated statistical 
techniques are frequently required. Putting procedures into practice 
can be difficult because of  the implications for data integrity, 
communication, dependability, and cost. The lack of  consistency 
in clinical practices, institutional traditions and routines of  care, and 
varying clinical privileges for research workers may make it challenging 
to standardise across sites. It may be difficult to hire and train project 
workers at each location. Competition from other studies and 
progressive departures from the intervention protocol can occur.[19]

Telecommunication expenditures between and across sites must 
be properly anticipated and included in the research budget. 
Maintaining the study’s internal validity and getting all sites to 
stay committed and work together during the study time are the 
key concerns. Sufficient staff  is required to maintain protocol 
compliance and communication, solve issues, and guarantee that 
recruiting rates are maintained when managing several sites. Data 
cleansing, entry, and searches need greater effort and complexity.[20]

Communication with locations might be challenging to arrange 
because of  probable time zone differences, language barriers, and 
varying cultural expectations. At each study site, project approval 
from the participating ethics committee is necessary. This has 
typically involved submitting an application to the committee at 
each site. Nevertheless, regional agreements for multi‑site ethical 
approval are starting to help with this effort and lighten the burden. 
A letter of  agreement must be signed between the PECs and DECs 
deciding the common protocol and review methodologies. Good 
clinical practice and ICMR 2019 guidelines should be adhered.[4,19]

A skilled clinical trial unit and trial manager are needed to 
coordinate the governance and administrative requirements for 
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a large trial. The PI must also be able to oversee the protocol’s 
content and guarantee that all investigators follow the study’s 
methodology. The co‑ordinating centre manager and the PI must 
view the trial through the perspective of  the local investigators 
at each trial site because it is obviously impossible for all trial 
participants to be involved in directing the research.[20,21]

Financial considerations are always important to address, given the 
substantial resources, time and effort required to plan an MCCT. 
Some cost‑cutting measures include choosing a geographic 
area centrally positioned as a mid‑point for all collaborating 
centres, thereby reducing travel and time costs. The ownership 
of  resources and data, intellectual property rights (IPRs), joint 
publications, management of  research findings and conflicts 
of  interest, and research outputs with commercial potential 
are matters of  concern. Maintaining group commitment is 
important to carry out a productive MCCT investigation and 
sustaining the effort. Strategies that maintain group commitment 
include continuous communication and preparatory activities 
such as getting early IRB approvals and pilot testing data forms 
and outcome measures to assess centre readiness and maintain 
commitment while awaiting appropriate funding.[21,22]

Conclusion

Multi‑centre research involves complexity and challenges 
that are not present in single‑centre investigations. However, 
thorough preparation and execution will increase the likelihood 
of  a successful outcome. The academic genius of  the research 
hypothesis is significantly less critical to the success of  a 
multi‑centre trial than sustained leadership, inter‑personal skills, 
communication, and determination. There will be a sense of  
accomplishment and teamwork as well as the creation of  linkages 
and infrastructure for future research projects.

Clinical trials have come under close examination in India over 
the past 10  years. The media frequently portrays trials as a 
for‑profit venture rather than a scientific effort to address issues 
of  public health. The conversation must shift to assisting the 
public in making educated decisions about trial participation. 
It is admirable that the ICMR has established a nationwide 
network of  clinical trial sites in this regard. The Government 
should bring out proposals targeted at the dental community, 
particularly to private institutions where researchers struggle 
to find funding and a suitable infrastructure to carry out 
multi‑centre research.
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