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Abstract Multicenter studies play a crucial role in medical research and advancement, facili-
tating the application of new knowledge to clinical practice. These studies are associated with
multiple benefits but are more complex than those involving a single center. With the philoso-
phy that most of the qualities required to lead a multicenter study depend on attitude and can
be learned, developed, and improved, in this manuscript, we share with the reader a series
of recommendations that we consider important for successfully conducting such studies. The
tips and tricks that will be discussed in detail are as follows: effectively leading the project;
clearly defining viable and relevant objectives; designing a clear and detailed protocol; carefully
selecting centers and collaborating investigators; meticulously designing the case report form;
centrally managing the project efficiently; maintaining fluent communication with investiga-
tors; and, finally, designing a clear authorship policy and ensuring the appropriate publication
of the study results. We hope that these suggestions encourage potential researchers to conduct
multicenter studies, thereby collectively enhancing the quality of research and its application
to clinical practice.

© 2023 Elsevier Espana, S.L.U. All rights are reserved, including those for text and data mining,
Al training, and similar technologies.

Reglas y consejos para desarrollar con éxito un estudio multicéntrico

Resumen Los estudios multicéntricos desempefan un papel crucial en la investigacion y el
avance de la medicina, favoreciendo la aplicacion de los nuevos conocimientos a la practica
clinica. Estos estudios se asocian con mUltiples beneficios, pero son mas complejos que aquellos
en los que participa un Unico centro. Con la filosofia de que la mayoria de las cualidades que se
requieren para liderar un estudio multicéntrico dependen de la actitud, y pueden aprenderse,
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desarrollarse y mejorarse, en el presente manuscrito compartimos con el lector una serie de
recomendaciones que consideramos importantes para llevar a cabo con éxito este tipo de estu-
dios. Las reglas y consejos que se trataran con detalle son las siguientes: liderar eficazmente el
proyecto; definir claramente unos objetivos viables y relevantes; disefar un protocolo claro y
detallado; seleccionar cuidadosamente los centros y los investigadores colaboradores; disenar
minuciosamente el cuaderno de recogida de datos; gestionar, de forma centralizada, eficaz-
mente el proyecto; mantener una comunicacion fluida con los investigadores; vy, finalmente,
disefar una politica de autorias clara y garantizar la adecuada publicacion de los resultados
del estudio. Esperamos que estas sugerencias animen a los potenciales investigadores a llevar
a cabo este tipo de estudios multicéntricos y, al hacerlo, mejoremos entre todos la calidad de
la investigacion y su aplicacion a la practica clinica.

© 2023 Elsevier Espana, S.L.U. All rights are reserved, including those for text y data mining,

Al training, y similar technologies.

Introduction

A multicentre study is a collaborative effort that involves
more than one research site in the inclusion and follow-
up of patients, uses a common protocol and standardised
procedures and then performs a centralised analysis of the
data."? Multicentre studies play a crucial role in research
and the advancement of knowledge in a variety of dif-
ferent fields, and in medicine in particular, where they
provide support for application to clinical practice. Their
importance lies in their ability to address complex and chal-
lenging questions that could not be resolved by single-centre
studies.

Multicentre research can be applied to most study
designs, from purely observational to randomised clini-
cal trials. However, not all research questions require a
cooperative study to be answered. Although with definite
advantages, multicentre studies are obviously more com-
plex and costly (in terms of time and effort) than studies in
which only one site is taking part. It is therefore necessary
to be clear when, how and why we should conduct this type
of study.

Advantages of multicentre studies

Multicentre studies have numerous advantages, as sum-
marised in Table 1, and may be necessary for a number
of different reasons.>® The main reason is usually the
need to recruit an adequate (larger) number of parti-
cipants in a reasonable (shorter) time. A larger sample
size improves statistical precision and the ability to
identify discrete benefits, subtle relationships or rare
effects.

Another reason for carrying out a multicentre study is
that it helps us obtain a more generalisable sample of the
population to be studied. With collaboration between mul-
tiple research centres in different geographical locations,
multicentre studies provide a broader and more diverse rep-
resentation of the patient population under study; this in
turn increases the external validity and applicability of the
results obtained and, also therefore, enables their more

Table 1 Advantages of multicentre studies.

[e]Make it easier to address complex issues

e Enable inclusion of a larger number of patients (and
consequently increase the statistical power)

Are able to include patients more quickly

Allow greater generalisation of the results

Facilitate applicability to clinical practice

Reduce the risk of bias

Optimise data collection and analysis

Encourage collaboration between different investigators
Promote the development of future research studies
Increase academic recognition

Facilitate the publication of the results in scientific
journals

direct application to clinical practice.’ Another potential
advantage of multicentre studies is that, with standard-
ised protocols, investigators at multiple sites tend to be
less prone to different biases that might affect the study,
especially if their design is not blinded. In contrast, par-
ticipants from a single site, all under the supervision of a
principal investigator who may be committedto the hypoth-
esis to be demonstrated, could be at much greater risk of
bias.’

Additionally, a multicentre study makes it possible for
investigators with similar interests to work together on a
common problem. Collaborative research teams involving
members of various professions or disciplines incorporate
multiple perspectives, which introduce new knowledge to
improve medical care." By sharing resources and expe-
rience between sites, efficiency in data collection and
analysis is increased, saving both time and resources.'? Col-
laboration networks are then established or consolidated,
which can have a very beneficial effect when conducting
future studies.” It is clear that the successful completion
of a multicentre study in the past is the best guaran-
tee of future success in the organisation of the next
one.
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Thanks to the high-quality results that tend to be gen-
erated, authors who carry out multicentre studies tend to
publish in more prestigious journals (although it is true that
what matters is not the stature of the journal, but that
of the actual study), which often leads to more effective
dissemination of the study results."

In summary, multicentre studies are essential for address-
ing complex questions, obtaining more robust and applicable
results, and significantly contributing to scientific progress
and the improvement of medical care. The most effective
strategy for increasing both the quantity and, in par-
ticular, the quality of research is collaboration between
institutions and networks of investigators.’ It cannot be
denied that teamwork produces great results.” Com-
ing together gives us strength, and this is especially
true in research.”'® However, conducting a multicen-
tre study presents important challenges and difficulties
that have to be effectively addressed to guarantee
success.

Aims of this manuscript

We have discussed the fact that, although there are
numerous advantages, conducting multicentre studies is
complex. The fundamental aim of this article is to share
our experience with investigators who are considering tak-
ing on the challenge of setting up a multicentre study.
We review a series of tricks and tips which, in our opin-
ion, are essential for successfully reaching port and not
sinking in the attempt. That said, we do not set out
merely to list a set of theoretical recommendations, but
to offer some personal suggestions based on our own
experience, which are therefore of a highly practical
nature.

Leadership by the principal investigator

A multicentre trial has to have an identifiable leader, a prin-
cipal investigator, who must be able to effectively direct
collaborators and keep the project on track and under
control. Some might think that the best way to lead a mul-
ticentre study is to have a large group of people, to form
a large committee. However, experience shows that this
strategy tends not to be very successful.” Concrete and
solid leadership (from one or very few people) is essen-
tial for successfully conducting multicentre studies. Being
a good leader (of a multicentre study or indeed of any
company) requires a combination of management, commu-
nication, organisation and empathy skills. Ideally, a leader
of a multicentre study should be communicative, organised,
adaptable, motivating, decisive, collaborative, empathetic,
an informed decision maker, resilient, a constant learner,
ethical, time-efficient and visionary. Honesty and integrity
are the most valuable and valued qualities of a leader.'®
Leaders have (and communicate) a clear vision and choose
(and articulate) a precise direction. Leaders think and talk
about solutions, whereas followers focus on problems. Good
leaders inspire, encourage and, only when necessary, impose
discipline.'®!”

The principal investigator/coordinator of a multicentre
study does not have to occupy a senior position in a scientific
body or society. Although that may be a politicaladvantage,
it may also make it difficult for the person to dedicate the
time required to properly coordinate a study of this type
on a day-to-day basis.> A fundamental characteristic of a
good principal investigator is clearly previous experience in
the area to be studied and recognition as an expert by the
rest of the group. Even more important, however, are per-
severance and dedication, two essential requirements that
shape and channel the passion for research. As Zig Ziglar
rightly pointed out, ‘‘Your attitude, not your aptitude, will
determine your altitude’’.'®

Perseverance and discipline will help you to maintain
a high rate of work and scientific output for long periods
of time, which is the key to lasting success in the world
of research. Our capacity for resistance is particularly put
to the test when coordinating a multicentre clinical trial,
when it often takes longer than initially estimated to enrol
fewer patients than hoped for, and unforeseen obstacles
always arise.’® We must not allow the numerous bureau-
cratic barriers, which often represent a real challenge in
our path as investigators, to discourage us. Even a small
observational, retrospective study involves a long list of
requirements, including the approval of the Independent
Ethics Committee and eventually the signing of contracts
with the participating sites. For clinical trials in particu-
lar, logistical complications can turn an exciting idea into
a seemingly impossible mission.'® However, we should not
be discouraged by problems that arise before or during the
study. Tenacity and perseverance are key for our project to
be brought to a successful conclusion.

Even the most successful principal investigator has expe-
rienced moments of crisis coordinating a multicentre clinical
trial and questioned whether all the effort is worth it. At
such times, when we feel on the verge of giving up and
are considering throwing in the towel, is precisely when we
should look back and remember what our motivation was for
starting in the first place.'®

Lastly, we believe that the best way to be successful in
leading a multicentre study is to try to replicate the qual-
ities which, if we were to be collaborators (recruiters) in
a study, would convince us to participate in one and not
another. We need to remember that a large number of mul-
ticentre studies are now being conducted and competition
can be fierce, and also that, unfortunately, many such stud-
ies which do start, having invested both time and energy,
are not brought to a successful conclusion. Certainly, as con-
tributors to the study, we would agree to participate if the
coordinator offers us assurance (usually based on their lead-
ership, reputation and previous successes) that the study
will be relevant, successfully completed and result in a first
rate publication.

Definition of clear, viable and relevant
objectives

The objectives are one of the most important parts of
a research proposal. They are goals that the investigator
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sets in relation to the aspects they wish to investi-
gate and learn about. The objectives act as pillars that
guide the research and direct the search for answers
throughout the journey. Properly defining the objectives
in a multicentre study is fundamental in ensuring that
the results are relevant and the impact of the research
maximised.

The principal investigator is usually the person who for-
mulates the initial research question and is the architect of
the protocol. Although formulating research questions may
seem to be a simple process, in reality it is far from easy. It
is not uncommon to come across research projects that are
confused, answer questions that have not been adequately
posed, or fail to address questions that should have been
asked from the start."

As a preliminary consideration, to accurately establish
the objectives of our study it is obviously essential to have
a clear understanding of the hypothesis and the research
question.” Our study’s objectives must be clear (crystal
clear), specific (beginners often tend to pose questions that
are too broad), assessable (measurable), viable (achievable)
and relevant (of social, health or scientific interest).'%1-2!
Defining clear objectives in a multicentre study involves
establishing specific and measurable goals that are relevant,
achievable and with a defined time frame. The use of the
PICO format (Patient/Intervention/Comparison/Outcome)
can help us formulate a clear and precise research
question.

When we are developing a research project, particularly
to qualify for possible funding, and especially if it is multi-
centre in nature, one aspect must be perfectly clear and
carefully expressed in the proposal: its feasibility.” This
element is essential to ensure confidence and the maxi-
mum rating from the assessors. Feasibility implies coherence
between the objectives and methodology of the study,
including the work plan, distribution of tasks, available
resources and the requested budget. While the ideal is
to present a proposal that is both innovative and ambi-
tious, it must also be credible in terms of content and
timeline."

Clear and detailed protocol design

Our research project must include a detailed written plan
that covers all the scientific, ethical and logistical aspects
of the study we are preparing to conduct. The objec-
tive of the protocol is to present and describe in detail
what is going to be investigated, the conceptual theoreti-
cal basis, the methodological components and the human,
technical and financial resources that will be necessary to
carry out the research.” The protocol is the culmination
of all the work we have done in the research planning
phase, and becomes a reference for the investigators dur-
ing the conduct of the study.?? Also, as mentioned in the
previous section, it must contain sufficient information
so that others (investigators or assessors) can assess its
feasibility. "

Putting together a quality protocol requires consider-
able effort and time, but it is worth it, as it is the

main guarantee that you will successfully achieve your
objectives.' Of particular importance, the methodology
section should provide a thorough description of the planned
actions: how, when and where.” However, this section
should not be limited to a simple list of the techniques to
be used, but rather is about establishing a logical connec-
tion between the formulated objectives and the outlined
methodological approach. The fundamental purpose of the
methodology section in a research project is to clearly
explain the design of the study and the procedures that
the investigators will follow to address each of the stated
objectives."’

If we wish to conduct a study at multiple sites, we need to
make a concerted effort to guarantee uniformity across the
board.?*-% Given that any difference in the way the proto-
col is interpreted can negatively affect the final uniformity
of the study, for multicentre studies where, by definition,
very diverse investigators will be participating, the inter-
pretation must be particularly clear and detailed. Precise
and unambiguous protocol design, in addition to standardis-
ation of procedures, is therefore vital because it guarantees
the consistency, quality and reliability of the data col-
lected and the results obtained.?® Depending on the type
of study, the preparation of a detailed protocol may not
be enough, with training and qualification of the research
staff at each site sometimes required.®'"?7-3% This reduces
variability and minimises bias that could arise due to differ-
ences in local practices, minimising the risk of uncontrolled
factors distorting the results.'?>*% The standardisation of
procedures in a multicentre study also simplifies coordina-
tion and communication between sites, as all of them will
be adhering to the same methodology. This saves time and
resources by avoiding misunderstandings in how to interpret
procedures.

Especially when it is a clinical trial, the study should
be registered on a specific platform approved for the reg-
istration of clinical studies (such as ClinicalTrials.gov or
EudraCT) before the inclusion of the first patient in the
study.

Sometimes it may be useful to initially propose a pre-
liminary or pilot study, before launching into organising a
complex multicentre study with everything it entails. A pilot
study can help us better develop the final protocol of our
definitive clinical trial, for example, by polishing aspects
of the design or more reliably estimating the sample size.
It can also give us very important information about the
feasibility of the study, the realistic recruitment rate and
the expected loss rate. Furthermore, carrying out a pilot
study will help us confirm whether or not the Case Report
Form (CRF) or other study procedures work correctly. A pilot
study will also be very useful to more accurately estimate
the cost of our final study. In another vein, having results
(or even publications) from a pilot study makes it easier to
obtain the funding necessary to conduct the full study in
the various public and private calls for research projects,
as it demonstrates to the assessors our previous experi-
ence in the subject and the feasibility of the proposal. It
is also important to recognise that, if the study sample size
can be reasonably estimated from previous publications and
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it is considered that logistical barriers will be limited, a
pilot study may not contribute substantially to developing
the final multicentre study protocol, while it will probably
involve a not insignificant cost in terms of time and money.
Lastly, it may be a good idea to include in the protocol the
planning of an interim analysis when a certain percentage of
the sample size is reached, so that, in the event of obtaining
a negative or inconclusive result, a futility analysis could be
performed to indicate the advisability of ending the study
early.”’

Careful selection of sites and investigators

One of the most important decisions a principal investiga-
tor has to make concerns which investigators are going to
participate in their multicentre study, as reaching recruit-
ment targets and maintaining quality standards and, hence,
obtaining valid results sufficient for making rigorous conclu-
sions, will all be dependent on the people selected. Choosing
the right investigators in a multicentre study is therefore
one of the most important factors for a project to be car-
ried through and, more importantly, completed successfully.
We would like to share with the reader the following series
of tips which, in our experience, can be useful when making
this selection.

a) Selecting a broad range and a large number (while being
sensible) of different sites is an important aspect in
our opinion. When considering carrying out a multicen-
tre study, it should be considered that very often the
organisational work will be almost as arduous whether
we restrict ourselves to a small group of local sites (for
example, in the same city) or expand it nationally, involv-
ing multiple regions. Obviously, this is not always the
case, but often making that extra effort to expand our
borders is worth it, as we can obtain faster results and,
even more importantly, increased relevance and scien-
tific impact. The really difficult factor is devising a good
research idea. We need to think bigdnd not let the fear
of expanding the scope of our study detract from its
chances of success. That said, it is important to point
out that careful selection of study collaborators is obvi-
ously essential. There are those who maintain that the
success of a research project is usually inversely related
to the number of people on whom it depends:** What is
clear is that, in most cases, the quality (of the investiga-
tors) is more important than the quantity. We will return
to this point when sharing the last of our tips: selecting
committed investigators.

b) Ideally we should choose sites with research experience,
especially if specifically related to the proposed study,
and with adequate resources and infrastructure to carry
it out. This requirement will obviously depend on the
type of project; a simple epidemiological/observational
study (in which all that is essentially required is to recruit
patients who suffer from the disease under study) is not
the same as a double-blind randomised clinical trial (in
which the organisational aspects will be important) or
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another of a more basic nature (where the correct pro-
cessing of the samples by the laboratory staff of each site
is the crucial factor). The availability of a study coordina-
tor at the site to be included is essential in multicentre
studies of reasonable complexity (for example, a clini-
cal trial with medicinal products). When we do not know
the potential capacity of some sites to participate (typ-
ically, when the study does not simply involve including
patients in the clinic or reviewing medical records, but
calls for a more complex infrastructure), it may be use-
ful to use a feasibility questionnaire prior to selecting
the participants.

Geographical and demographic diversity should be taken
into consideration when selecting sites, to ensure the
representative nature of the population included in the
study and the subsequent generalisation of the results.
Searching for alternatives to failed sites quickly is essen-
tial, especially in studies where reaching the predefined
sample size is important; for example, in comparative
clinical trials.?" It should not be forgotten that, on aver-
age, less than half of the sites that participate in a
multicentre study manage to meet their recruitment
targets.3%3? Inability to reach the calculated sample size
may result in biased studies without sufficient statistical
power to reach a reliable conclusion.?'**3 Therefore,
when problems arise (repeated delays in responding to
various requests, failure to complete different tasks)
that are clear warning signs, we should try to resolve
them as soon as possible. If this is not possible, we need
to identify alternative sites/investigators early, as the
administrative process of including new candidates takes
at least a few months.

Although we have a Contract Research Organisation
(CRO) - a company that provides clinical trial mana-
gement services - the principal investigator should
select all participating investigators. CROs typically base
their selection on information obtained from feasibility
questionnaires, including, for example, the number of
patients the participating investigator thinks they will
include. However, this information is not sufficiently reli-
able and is often far removed from reality (i.e., the
actual recruitment rate at the end of the study). For all
these reasons, we honestly believe that we, the principal
investigators ourselves, know best who may be the most
appropriate candidates to participate in each study.
Having national coordinators, one in each country, in
international studies can be of great help. Their main
functions, in addition to providing us with different
organisational or logistical support, would be to initially
help us in selecting investigators from that country and,
subsequently, to continuously stimulate their inclusion of
patients.

Encouraging investigators from other sites to lead a sub-
analysis derived from the overall project can motivate
their collaboration. This is especially feasible in projects
in which multiple biological samples are obtained from
patients as, for example, this would allow various diag-
nostic techniques to be performed on them.
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h) We have left the key factor for last, the one we consider
essential: the commitment of the investigator. Generally,
what matters, more than the site itself, is the enthusiasm
or passion of the investigator at the site.>* Commitment
is a very personal quality, and is only demonstrated by
example. Commitment and having fulfilled expectations
in a previous study are the best predictors of future suc-
cess in another.”3”:3 The dedication of time is essential
here. In fact, one of the main barriers to proper partici-
pation in a multicentre study is the investigator’s lack of
availability/dedication.** The professional or academic
hierarchy of the potential investigator is therefore of
little relevance here. Highly reputable scientists (who
could certainly add prestige to a study) are not always
successful in collaborative ventures like the ones we are
discussing here. A head of department may or may not be
a good candidate to participate in a multicentre study,
as it all depends on their commitment and the amount
of time they are able and willing to dedicate.* How-
ever, relatively unspecialised professionals who work in
regional hospitals may be very willing to participate in
this type of study and be very effective collaborators. In
short, we need to choose committed investigators, with
the confidence that they will fulfil the initial agreements
(such as, for example, recruiting the agreed number of
patients). It is clear that this commitment is not always
easy to honour because it depends on a number of fac-
tors, some of which are beyond our control. However, it
is crucial to select collaborators who have a realistic per-
ception of their capabilities, as, if they ultimately cannot
deliver as agreed, they could jeopardise the viability of
the project. A typical example is the process of including
patients in a clinical trial. The mistake is often made of
trying to participate in multiple (too many) (competing)
studies at the same time and committing to a number of
patients that is not realistic or feasible. In fact, inclu-
sion rates in multicentre clinical trials have decreased
dramatically in recent years.*° One of the main reasons
for this is the exponential increase in the number of
these types of studies around the world, many of which
compete in terms of inclusion criteria and target patient
population.*!

Meticulous designing of the case report form

The use of a CRF, usually electronic, in multicentre stud-
ies is essential due to its numerous benefits in terms of
speed, precision, standardisation, quality and efficiency.*>*
The electronic CRF also facilitates remote monitoring and
early detection of any errors. The data can be reviewed
continuously, which helps to identify inconsistencies or devi-
ations, enabling rapid intervention and prevention of such
problems. Therefore, an additional challenge faced by the
principal investigator in the early stages of a multicentre
study is developing such a CRF. Although it may not seem so
important, this phase is in fact crucial and has a very sig-
nificant impact on the quality of the final results. In other
words, a poorly designed CRF will inevitably collect low-
quality data.

The introduction of the electronic CRF has been a mile-
stone in the field of data collection. It seems pertinent
here to highlight the role of REDCap (Research Electronic
Database Capture, https://www.project-redcap.org/).*
This platform includes computer software that enables the
design, development and management of electronic CRFs
in research studies. This tool is characterised by its ease of
use for both investigators and monitors, and offers functions
and services superior to most private providers. Moreover,
it provides the tools necessary for efficient data analysis,
online statistics generation, monitoring, collecting data on
mobile devices and a multitude of extra functions. The
REDCap platform significantly reduces the costs associated
with traditional CRFs and so encourages the development
of projects driven by investigators, outside the interests of
private industry (it is important to highlight that the use
of this software is limited exclusively to non-commercial
research).*%

The CRF can be designed by a CRO, but we are convinced
that it is most effective (and efficient) for it to be developed
by the research team itself. No one knows the ideal way to
include information in a CRF better than the investigators
responsible for the study. These people have detailed knowl-
edge of the disease being studied and, at the same time, will
appreciate like no one else the clarity and simplicity that a
CRF should have.

When designing the CRF, we must strive to select all
the data relevant to the study, but only the essential
data.® This is the cardinal rule for the CRF designer and,
although it may seem over-dramatic, we have to be pre-
pared to adhere to that rule, as we will almost certainly be
tempted to break it (either ourselves or because of external
requests). In this field, quantity and quality are frequently
not compatible. It is essential to avoid unnecessary ques-
tions or repetitions. We should not ask for data that can be
extrapolated from others already included. The language
used must be clear and simple, with concise, unambigu-
ous sentences, minimising the use of abbreviations as far as
possible.

Lastly, it is essential that the CRF be reviewed by sev-
eral members of the research team (in addition to the
principal investigator), including monitors and statisticians,
before considering it final. Making significant changes to
the CRF once the study is underway is costly and risky,
and this justifies the initial investment in time to design it
carefully.*46

Effective and centralised project management: the
importance of the coordinating site

One of the main challenges of any multicentre study is the
coordination between the multiple participating centres,
each with its own infrastructure, personnel and procedures.
Centralised management in multicentre studies plays a crit-
ical role in the coordination and success of collaborative
research. Maintaining effective and efficient collaboration,
standardising different procedures and ensuring consistency
in data collection and handling requires careful planning
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and supervision; and for this it is essential to have a well-
organised coordinating centre and a functional governance
mechanism,?33547-49

The management of a multicentre study is more intricate
than one might imagine, as it involves multiple stakeholders
(for example, sponsors, investigators, study coordinators,
ethics committees, health authorities, legal departments,
monitors and patients).* In addition, it is essential to adhere
to good clinical practice, a series of requirements that guar-
antee protection of the rights, safety and well-being of the
study subjects, as well as the reliability of the results. In
particular, the logistics of coordinating ethical and regula-
tory approvals across multiple sites are often complicated
and time-consuming.> Synchronising deadlines and manag-
ing required documentation are critical for avoiding delays.
The administrative burden for the investigators at the dif-
ferent centres needs to be kept to a minimum and, to do
so, assistance needs to be provided from the coordinating
centre.

Centralised management allows for closer supervision
and rigorous quality control at all the participating cen-
tres. This means procedures and protocols can be uniform
and followed consistently, resulting in comparable and
reliable data. Additionally, an effective coordinating cen-
tre facilitates fluid, two-way communication between the
coordinating research team and individual sites, allowing
challenges to be addressed and problems resolved quickly
and efficiently.

Generally, the administrative management of studies
is entrusted to a CRO, which functions as an intermedi-
ary between the sponsor and the other parties involved
in conducting the study.?-°25% The services provided by a
CRO vary depending on the phase the study is in. The
start-up phase includes developing the research protocol,
adapting documentation to Spanish legislation, obtaining
the necessary approvals from ethics committees and the
health authorities, designing the CRF, selecting investigators
and negotiating contracts with the sites. Once approval is
obtained and the study is underway, the CRO provides moni-
toring and, if necessary, pharmacovigilance services. Lastly,
the CRO takes charge of managing the data obtained by
the study, generating reports and overseeing and archiving
documentation.®

An attractive alternative, although with a certain degree
of complexity in terms of organisation, is to have person-
nel within the research team itself trained to carry out
all the above-mentioned tasks applied to the independent
research studies that group leads.** The main advantage of
this option is that these people, being part of the research
group, will be familiar with the disease under study, the rou-
tine procedures and the idiosyncrasies of the team, and this
should guarantee excellent coordination with that team.
This approach is particularly productive and profitable when
the research group does continuous and sustained research
activities over time. In our experience, training personnel
on the group’s previous projects has a very positive impact
on future projects, with their efficiency gradually increas-
ing. This obviously involves an initial investment in human
resources and requires having the capacity to hire the spe-
cialised personnel and keep them on in the medium-to-long
term.*

Finally, an aspect that deserves particular attention is
the monitoring of data quality. This is particularly impor-
tant in multicentre studies, where there are highly likely to
be significant differences between the different sites.?*?’
Evaluation and continuous improvement are essential to
ensure the quality, effectiveness and validity of the results
in a multicentre study. Quality monitoring ensures regula-
tory compliance in each phase of the study. Monitoring visits
to the sites facilitates the evaluation of patient recruit-
ment, as well as the quality, integrity and validity of the
data included.?*-?’ It is advisable to conduct the initial mon-
itoring visits shortly after the inclusion of the first patients
at the corresponding site. Early detection of any problems
means corrective measures can be implemented to prevent
them from continuing.?’->*>> Being flexible and able to adapt
are essential tools for overcoming obstacles and successfully
concluding a multicentre study.

In general, the best way to evaluate the quality of
a site is with an in-person visit, where the study mon-
itor reviews all signed informed consent forms, official
documents and ethics approvals, and then compares the
information included in the CRF with that in the medical
records, to identify any discrepancies.® Nonetheless, telem-
atic or remote monitoring reduces costs and improves the
efficiency of the process, especially in multicentre stud-
ies. The implementation of hybrid designs (in-person and
telematic) can be very useful, combining the advantages of
efficiency and simplicity (not only from the perspective of
the coordinating centre, but also, very importantly, of the
investigator at each centre).*’

Effective and fluid communication with the
investigators

Many of the problems that arise in a multicentre study
are caused by inadequate communication between the
principal investigator and the co-investigators from the dif-
ferent sites. Therefore, fluid communication among the
investigators plays a fundamental role in the success of col-
laborative research, especially when, as is often the case,
the sites are geographically far apart.>® Effective and cons-
tant communication is essential for several reasons. First
of all, it establishes a solid foundation for understanding
the objectives, protocol and expectations of the study at
all participating sites; this ensures uniform and consistent
implementation of procedures, reducing variability in data
collection and improving comparability of results. Secondly,
constant communication allows challenges and potential
obstacles to be identified as they arise, which facilitates
early resolution of problems, minimising delays. Thirdly,
regular interaction with investigators promotes a sense of
community and collaboration between the different sites. In
addition, feedback and the exchange of experiences allow
shared learning and joint adaptation to changes during the
course of the study. Last but not least, effective communi-
cation keeps investigators informed about targets achieved,
interim results and pending objectives. Communication is
the basis of fidelity in research studies®®; we can hardly
demand that the participants in our study act quickly and
effectively if we do not show our interest and keep them
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periodically informed. All of this stimulates the collabo-
ration, commitment and motivation of investigators, who
feel valued and in tune with the objectives of the research
project; communication between investigators becomes the
“‘glue’’ that effectively bonds the various components of a
successful multicentre study.

There are many different and complementary means of
communicating with investigators, mainly involving tele-
phone calls, emails and newsletters. It may also sometimes
be a good idea, or even necessary, to organise face-to-
face meetings®’; to do this, we could take advantage
of the scientific events that many of these profession-
als attend. Remote meetings, by videoconference, can be
sufficient in most cases, and are also much more conve-
nient and economical (especially in multinational studies),
although the communicative effectiveness of face-to-face
meetings is undeniable.> In addition to group meetings,
it is often necessary to hold other personal meetings with
the investigator from a specific site, for example, when
a problem at that site is identified. In meetings with
investigators, whether in-person or remote, open communi-
cation should be encouraged, where they can ask questions,
express concerns and offer suggestions. For example, a
site that is particularly effective in recruiting patients
could share its experience and so help inclusion by other
investigators.

Newsletters enable periodic (for example, monthly)
updates on study status, progress, milestones reached and
next steps. It is recommended that they be brief, con-
cise, specific and also intuitive, with a predominance of
figures and graphs over written information. These icono-
graphic bulletins are especially useful for providing updates
on the sites’ progress in patient recruitment; publicly shar-
ing this information can have an incentive effect stimulated
by healthy competition. Public recognition and appreciation
of investigators’ contributions as the study progresses can
also be encouraging.

An essential aspect of an effective communication strat-
egy is the dissemination of study results and the celebration
of various achievements.’® Sharing results with investiga-
tors in a multicentre study is of utmost importance, as
it strengthens transparency, promotes collaboration and
maximises the impact of the research. Dissemination of
results can lead to new discoveries, innovative approaches
and additional scientific advances, amplifying the value
of the investment made in the initial multicentre study.
Dissemination also reinforces the prestige of the partic-
ipating sites and the reputation of their investigators in
particular. In light of the above, it is essential to design a
good communication plan to share the results of the study
both within the scientific community and with the general
public.

In relation to the dissemination of the study results in
scientific forums, the preparation of abstracts and their pre-
sentation at conferences is essential. This allows the early
dissemination of the study, well before the complete article
that will eventually be published in a scientific journal can
be finalised, especially when it comes to preliminary results
or interim analyses. Although this involves additional work

for the principal investigator, it is worthwhile as, for the co-
investigators, this is obvious confirmation that the study is
on the right track or that it has even come to a success-
ful conclusion. The preparation and publication of the full
article in a scientific journal will be discussed in the next
section.

Finally, celebrating the achievements of a multicentre
study has a very positive influence on the motivation and
cohesion of investigators. Recognising and commemorating
milestones achieved is not only personally rewarding, but
also has a positive impact on the quality and success of
the project. The celebration of achievements recognises the
hard work, dedication and commitment of all the investiga-
tors involved at the different sites. This creates a positive
environment, fosters a sense of belonging to the group and
strengthens team morale, which in turn increases motivation
and job satisfaction. Anyone who has even minimal respon-
sibility in managing or coordinating human teams knows
perfectly well that a motivated team tends to be more
productive and more willing to face up to challenges with
determination.

Clear (and generous) authorship policy and
commitment to publish

Multicentre studies increase the complexity of determin-
ing authorship of the resulting publications, which can pose
unique practical and ethical challenges. Authorship in mul-
ticentre studies therefore requires careful planning to meet
ethical standards, promote a fair distribution of credit and
avoid potential conflict. It is essential to clearly establish
a priori the rules of authorship and publication, in order to
guarantee transparency, equity and credibility in the dissem-
ination of the results. The criteria on which the selection of
authors will be based must be made clear from the begin-
ning (for example, defining a minimum number of patients
recruited). Naturally, this order can only be specified at the
end of the study, when the relative contributions can be
accurately assessed.® In any case, the final order of author-
ship should be clearly determined before starting to write
the first draft of the manuscript.6"¢

To start with, the concept of authorship must be clearly
established.®'-%* The International Committee of Medical
Journal Editors (ICMJE) states that authors must be active
contributors to the study, participate in the preparation
of the manuscript, approve the final content and accept
responsibility for its publication. That said, our philosophy
is to try to provide the maximum possible representation,
being generous (as well as fair) with the investigators, who
are fully deserving of it. We try, as far as possible, to include
the maximum number of authors who have made a signifi-
cant contribution to the study and that the journal allows.
When there is a large number of authors and they cannot
all be included on the front page of the manuscript, the
rest of the investigators (usually called collaborators) should
be included in a list as an addendum, linked by an asterisk
located after the name of the research group at the end of
the list of main authors. In this case, it is important to con-
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firm with the editor of the journal in which the article is
to be published that all authors included in this appendix
will be linked to the manuscript’s PubMed reference, so
they are identified as co-authors when searching for this
manuscript in that search engine; this is the only way these
authors will have a contribution equivalent to being a signa-
tory of the article in terms of including it on their curriculum
vitae.

Journal embargo and copyright rules often prevent
dissemination of results before manuscript publication.
Therefore, the research team needs to carefully plan the
best strategy to disseminate these results through tradi-
tional media (for example, television or newspapers), social
networks, webinars, podcasts or blogs once they have been
published.'®

Last of all, it is essential to comply with reasonable
publication deadlines.” Our role as coordinators must be
to guide the project to a successful conclusion, and this
means not only the successful completion of the study, but
also the prompt and appropriate publication of the results.
Unfortunately, this is not always achieved. An analysis of
244 randomised clinical trials funded by a research agency
showed that only 57% of the results of these studies were
published within 30 months after the trial ended.®* Further-
more, for many of these funded projects, no publication
deriving from their results was ever generated.®* The follow-
ing is a series of tips we want to share with the reader, which,
in our experience, can be useful for guaranteeing appropri-
ate and timely publication of the results of a multicentre
study.

a) First of all, we should plan at an early stage when the arti-
cle (or more frequently articles) deriving from the study
will be published.

b) Initially, it is practical to publish the study protocol,
particularly the methodology aspects, as this can have
several benefits: it is usually quick to write (as much of
the information should already be in the initial study pro-
tocol); it facilitates subsequent publication of the full
article (among other things because it will save space,
if necessary, as different aspects of methodology can
be referenced); and it serves as encouragement for the
investigators, who can see how their hard work is begin-
ning to bear fruit.

c) We can begin writing the introduction section of the
manuscript even before the study is completed and the
results have been analysed. We have already seen that
the methods section will be all but finalised after the
publication of the protocol. The literature review should
have already been carried out in the initial stages of the
study, so it should be quick and easy to organise the
articles to be included using a bibliographic reference
manager.

d) Once we have written the draft of the manuscript, we
should circulate it amongst the rest of the investiga-
tors, giving the co-authors a reasonable, but relatively
short, period of time to review it and make their sug-
gestions. In our experience, if we do not hear back from
an investigator within a couple of weeks, we are prob-

Table 2 Tips and tricks for successfully conducting a mul-
ticentre study.

[e]Lead the project effectively

e Clearly define viable and relevant objectives

e Design a clear and detailed protocol

o Carefully select collaborating sites and investigators

o Design the case report form meticulously

e Manage the project centrally and effectively

e Maintain fluid communication with investigators

e Design a clear authorship policy and guarantee the
proper publication of the study results

ably not going to, so we think that time frame may be
sensible.

e) If the article is rejected by one journal, we should submit
it to another as soon as possible, getting over the disap-
pointment quickly to avoid unnecessary delays. In most
cases, the article can be resubmitted as it is to another
journal, since the rhajoritems of criticism received by
the first would be difficult to correct, given they were
the reason for the unconditional rejection. Only if there
are indisputable comments from reviewers that can be
feasibly and realistically implemented is it worth includ-
ing them. We should remember that it is not uncommon
for the suggestions of the first journal’s reviewer to be
completely different from those of a second journal’s
reviewer, so it is probably not worth wasting time making
changes that may be unnecessary.

f) Lastly, if the article is potentially accepted (typically,
when we are asked for major changes), we should strive
to submit the revised version as soon as possible, ideally
within a few weeks (not months), unless new analyses of
the data or substantial modifications are required.®®> We
should not allow ourselves to procrastinate, but tackle
the often arduous task of responding to the reviewers as
soon as possible and so make sure that the article is finally
accepted.

Conclusions

Multicentre studies generate quality, generalisable medi-
cal data that can change clinical practice, which is why
they are considered the backbone of evidence-based medi-
cal care. There is no doubt that there are many benefits
associated with these studies, but to conduct them, solid
leadership, detailed planning, constant and meticulous
coordination, multidisciplinary collaboration and an effec-
tive communication strategy are required; and, above all,
a strong commitment from the entire research team. In
this manuscript we have shared with the reader a series of
recommendations that we consider important to success-
fully conduct a multicentre study, which are summarised
in Table 2. We hope that these suggestions will encour-
age some investigators to carry out such studies and, in
doing so, we can all improve the quality of research and
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its application to clinical practice. Finally, we would like to
conclude this article by sincerely thanking all the investiga-
tors who have collaborated with generosity and commitment
to the various multicentre studies that we have had the
privilege of coordinating, as well as the staff of our local
research team for their outstanding competence and dedi-
cation.
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