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The Cochrane Collaboration provides growing and 
readily accessible resources to help ensure that medical
decision-making is based on detailed, methodical, and
up-to-date reviews of the best available evidence. We
analyzed systematic reviews in the field of pediatric car-
diology published by the Cochrane Collaboration’s 50 Co-
llaborative Review Groups. We found a total of 20 syste-
matic reviews: 13 published by the Cochrane Neonatal
Group, 6 by the Cochrane Heart Group, and 1 by the
Cochrane Peripheral Vascular Disease Group. Systema-
tic reviews in pediatric cardiology appear infrequently.
They only concern evidence-based decision-making in
the therapeutic management of patent ductus arteriosus
and arterial hypotension in preterm infants, and in the ma-
nagement of children with Kawasaki disease. The quality
of the clinical trials contained in the systematic reviews of
acute rheumatic fever or obesity in children is limited.
Consequently, the reviewers’ conclusions provide an in-
adequate basis for inferring probable effects in clinical
practice. In pediatric cardiology, many therapies continue
to be used without supportive evidence. We found no sys-
tematic reviews of important cardiologic topics in child-
hood such as heart failure, shock, hypertension, congeni-
tal cardiopathy, and arrhythmia. Clinical practice guideli-
nes complement systematic reviews, which can recom-
mend only strategies that are supported by strong
evidence or suggest further research when scientific evi-
dence is inadequate.

Key words: Cochrane Collaboration. Evidence-based
medicine. Pediatric cardiology. Systematic reviews. Evi-
dence-based decision-making. 

EVIDENCE BASED DECISION MAKING:
ROLE OF SECONDARY SOURCES 
OF INFORMATION

In pediatric cardiology, as with any other area of
medicine, we are constantly faced with the challenge
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Utilidad de la Colaboración Cochrane 
en la cardiología pediátrica

La Colaboración Cochrane (CC) es una fuente de infor-
mación importante y fácilmente accesible para que la
atención sanitaria se fundamente en revisiones exhausti-
vas, críticas y actualizadas de las mejores pruebas cientí-
ficas disponibles. Analizamos las revisiones sistemáticas
(RS) relacionadas con la cardiología pediátrica publica-
das en los 50 Grupos Colaboradores de Revisión de la
CC. Detectamos 20 RS, publicadas en Cochrane Neona-
tal Group (13 RS), Cochrane Heart Group (6 RS) y Coch-
rane Peripheral Vascular Disease Group (1 RS).

Las RS sobre cardiología pediátrica son infrecuentes y
sólo permiten realizar una toma de decisiones basadas
en pruebas en el tratamiento del conducto arterioso per-
sistente e hipotensión arterial del prematuro, y en el trata-
miento de la enfermedad de Kawasaki. Se constata una
limitada calidad en los ensayos clínicos de las RS relacio-
nadas con la fiebre reumática y la obesidad infantil, por lo
que las conclusiones de los revisores son insuficientes
para inferir probables efectos en la práctica clínica. Mu-
chas intervenciones en cardiología pediátrica permane-
cen sin un adecuado soporte de evidencias, y no encon-
tramos RS relacionadas con importantes temas cardioló-
gicos en la infancia: insuficiencia cardíaca, shock, hiper-
tensión, cardiopatías congénitas, arritmias, etc. Las guías
de práctica clínica son una herramienta complementaria
a las RS, que recomiendan sólo estrategias que están
apoyadas por pruebas científicas fuertes y recomiendan
realizar futuros estudios cuando la evidencia científica es
inadecuada.

Palabras clave: Colaboración Cochrane. Medicina ba-
sada en la evidencia. Cardiología pediátrica. Revisiones
sistemáticas. Toma de decisiones basada en pruebas.



of providing quality health care in situations that give
rise to doubts concerning the different aspects of our
clinical practice. Such aspects include the value of a
new drug, the importance of a different diagnostic test,
the harmful effects of a treatment, or the prognosis of
a particular disease. Traditionally, we have attempted
to resolve these doubts with the aid of books and jour-
nals, and by consulting colleagues with greater expe-
rience in the relevant field. However, these practices
have several important limitations:

– Because of the inherent delay in publication of
text books, these often contain information that is ob-
solete by the time the book comes off the press, espe-
cially concerning diagnostic techniques and treatment
strategies, though not so much so when the book deals
with pathophysiological or etiological aspects. At
other times the books include subjective evaluations,
with no proven, underlying scientific basis.

– The large number of biomedical journals available
provide too much information, and we do not have
sufficient time to consult them all. Currently, over 2
million articles are published each year in some
20 000 journals worldwide. The quality of these arti-
cles is often very varied, or they contain methodologi-
cal errors that compromise the results, or the results
are presented in such a way as to limit their correct in-
terpretation.

– Clinical practice has relied on diagnostic and the-
rapeutic procedures whose validity has not been pro-
ven in scientific studies. Accordingly, both our experi-
ence and the opinions of our colleagues may lead to us
taking less than the best decision.

This model can be considered the traditional method
used for the process of decision-making. However, due
to the inherent limitations, a new paradigm has arisen:
evidence based decision-making, which is related with
the new paradigm of scientific thinking known as evi-
dence based medicine (EBM), or, as it is known in
Spanish, medicine based on proof.1

Evidence based medicine is a new conceptual
framework for solving clinical problems. It does so by
means of making the results of clinical research more
accessible to medical practice. It arose as a way for
health care professionals to better confront the chal-
lenges of present-day medicine and which affect us
very closely. These include the presence of an enor-
mous amount of continuously evolving scientific in-
formation, the requirement to provide health care of
the highest quality, and the limitation in health care re-
sources.2-4 Evidence based medicine consists of the
systematic search for the best scientific evidence pu-
blished in the biomedical literature, its critical evalua-
tion, and the application of the findings of research in
clinical decision-making. What varies is the degree of
the association that health care professionals wish to

establish with EBM; there are basically 2 main
groups1: a) an active, more costly group. This involves
producing EBM (supported by the teachings of such
bodies as the Evidence Based Medicine Working
Group, the Colaboración Cochrane Iberoamericana, or
the Spanish CASP group). This is the level it would be
desirable to attain, and whose international forum col-
laborates in the process of systematic reviews for the
Cochrane Collaboration, as well as the drawing up of
clinical practice guidelines (CPG); b) another more
passive, less costly group, involving EBM consumers.
Here the physician searches sources of published in-
formation for scientific evidence elaborated by others
(mainly the so-called secondary sources of informa-
tion), and attempts to apply the results to clinical prac-
tice, individualizing them to the particular circum-
stances of the patient involved.

The efficient search for biomedical information is
therefore one of the key aspects in the practice of evi-
dence based decision-making within the scientific pa-
radigm of EBM. Evidence based decision-making re-
lies on the best evidence obtained by exhaustive
review of various sources of biomedical informa-
tion.1,5,6 The physician has ceased to be an accumulator
of information to become a searcher of sources of in-
formation, such that EBM is a possible solution when
faced with the current excess of medical information.
The problem is both quantitative (to access and review
in depth all publications about a particular topic is im-
possible) and qualitative (critical analysis of current
scientific evidence and evaluating the usefulness of
new information as compared with what was previous-
ly known is difficult). From the didactic point of view,
sources of reference information are divided into 2
large groups, in accordance with the paradigm of
EBM: secondary sources of information, which usual-
ly imply critical evaluation of the documents, and pri-
mary or “traditional” sources of information, in which
it is necessary to undertake a critical evaluation of the
articles, and to analyze their scientific validity, clinical
importance, and applicability in practice6 (Table 1).

Improving the care of our cardiologic patients re-
quires basing our clinical practice on the best scientific
evidence and performing evidence based decision-
making, based on the steps proposed by Muir Gray in
his book Evidence based healthcare7: is this the best
research method to answer our structured clinical
question?, is the research of suitable scientific quali-
ty?, what is the clinical importance of the beneficial
and harmful effects found?, are the research results
generalizable to the general population from which the
study sample was taken?, are the results applicable to
our population?, are the results relevant for my pa-
tient?

The systematic reviews of the Cochrane Collabora-
tion answer all these questions with quality criteria. It
is thus a very useful reference tool to enable us to base
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our decision-making on the best scientific evidence.
The Cochrane Collaboration is considered the proto-
type of secondary sources of information and one of
the most important reference sources in terms of scien-
tific value and clinical importance. As can be seen in
Table 1, the systematic reviews of the Cochrane Col-
laboration aim to bring together and synthesize ex-
haustively all the information available about a parti-
cular clinical problem. They occupy a primordial,
intermediate position among the other sources of se-
condary information.

THE COCHRANE COLLABORATION 
AND SYSTEMATIC REVIEWS

The Cochrane Collaboration defines itself as an in-
ternational, non-profit organization whose mission is
to help in decision-making in matters of health, pro-
viding the best available information. The aim of the
Cochrane Collaboration is to analyze, maintain, and
divulge systematic reviews of the effects of health care
by means of controlled clinical trials (and in the ab-
sence of clinical trials, reviews of the most reliable
evidence taken from other sources). These mainly con-
sist of reference summaries, generally undertaken by
more than 1 person, following a methodology that is
structured (defined at different stages), explicit (it de-
fines the different types of design in each phase),
and systematic (it aims to access all available informa-
tion).8-10 The elaboration of a systematic review
follows a well-defined methodology8,11,12: to define the
aim, identify fully the methodology used to search for
the information, select the data with defined inclusion
and exclusion criteria, evaluate the quality and validity

of the studies, synthesize the information, analyze the
results, and make conclusions based on the review
data. The aim is to make the process as exhaustive,
rigorous, and objective as possible, and thus repro-
ducible (that is, if the process were undertaken by
other authors, these would ideally obtain equivalent re-
sults) and which differentiate it from a narrative or
author review10 (Table 2).

The systematic reviews undertaken with the
Cochrane Collaboration method follow a peer review
process supervised by an editorial team (coordinator
and several editors), in accordance with a previously
agreed protocol and with a defined structure (Table 3).
Occasionally, the systematic reviews provide not only
qualitative but also quantitative conclusions: in these
cases we speak about a meta-analysis. A meta-analysis
applies statistical procedures that enable results to be
grouped together and overall, numerical estimates to
be obtained.13-15 It should be borne in mind that a me-
ta-analysis is only applicable when the studies inclu-
ded in it provide numerical results that make sense
when combined both clinically and statistically, as
they deal with homogenous concepts.16

In essence, then, the Cochrane Collaboration aims
to synthesize and disseminate reliable information
concerning matters of health. It is, in fact, a vast pro-

TABLE 1. Sources of Bibliographic Information 

Primary sources of information 
Text books 
Journals in biomedicine 
Bibliographic databases: international (Medline, Embase, etc); 

Spanish (Índice Médico Español) 
Secondary sources of information

Circulating the results of relevant research on a particular clinical 
problem:

Files of critically evaluated topics 
Journals with structured summaries 

Exhaustive collection and synthesis of all existing information 
about a specific clinical problem: 

Systematic review/meta-analysis
Cochrane Collaboration

Collection and synthesis of knowledge about all the aspects 
of a complete clinical process 

Clinical practice guidelines 
Reports from evaluation agencies of health technologies 

Databases of evidence based medicine (TRIP, 
SUMSearch, etc)

TABLE 2. Differential Characteristics of the Various
Types of Bibliographic Reviews

Narrative Review Systematic Review

Question

Sources-search

Selection
estudios

Quality of the studies

Data synthesis

Inferences

Often wide and
poorly
defined

Non-specified.
High probability 
of bias

Non-specified.
High probability 
of bias

Variable, but
generally
not evaluated

Often qualitative,
subjective
and with no
statistical
estimator

Variable,
occasionally
evidence-based,
but more 
often based 
on personal
opinions

Clear, specific 
question about a
defined question

Explicit,
systematic,
specified
strategya

Specified criteria
applied
uniformly

Critical and 
strict (following 
explicit criteria)

Quantitative,
if possible, 
using a statistical
estimator

Based on “evidence”
and identifying 
any gaps 
in knowledge
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ject which, despite all its limitations, 1 author has even
compared to the human genome project.17 Indeed, as
in the human genome project, the Cochrane Collabora-
tion requires the international cooperation of many
persons with different skills, and its extremely exten-
sive scope and requirements never stop growing, bear-
ing in mind the exponential growth in biomedical in-
formation.

The declaration of principles governing the work of
the Cochrane Collaboration establishes the following:
build on individual enthusiasm, encourage collabo-
ration, avoid bias and duplication of effort, keep up to
date, and ensure maximum access to the information.
In the latest documents edited by the managerial team,

the Cochrane Collaboration also expresses interest in
directing its efforts towards the topics that concern
people, maintaining and raising the quality of its re-
ports, accepting and incorporating criticism, and en-
suring the continuity of its aims.

All the studies and information collected and syn-
thesized by the Cochrane Collaboration are to be
found in the Cochrane Library: full texts currently
available via internet. The development and expansion
of the Cochrane Collaboration has coincided with the
advance and explosion of internet, such that its data-
bases, which were originally published on CD ROMs,
have, since 1998, been available on internet. This re-
presented a historic landmark, as not only did it facili-
tate potential access to many more people (during the
initial phases after payment of a fee), but more espe-
cially it facilitated the interaction of the reviewers with
the authors of studies and the readers, as well as with
other relevant parties. Later, the possibility of free ac-
cess in different countries through institutional agree-
ments led to the even greater spread of information. In
Spain, the Cochrane Collaboration has taken on in-
creased importance since 2003, when an agreement
with the Spanish Ministry of Health resulted in the
free access via internet to the whole content of the li-
brary. The pharmaceutical industry has also collabora-
ted by providing funds for the works to be translated
into Spanish.

ORGANIZATIONAL STRUCTURE 
AND CURRENT STATUS OF 
THE COCHRANE COLLABORATION

Figure 1 provides a graphic representation of the or-
ganization of the Cochrane Collaboration. Surroun-
ding the steering group are the following elements:

1. A fundamental part of its organization is the es-
tablishment of Collaborative Review Groups (CRG).

TABLE 3. Structure of a Systematic Review 
in the Cochrane Collaboration

Cover sheet
Title
Reviewers’ names
Sources of finance
What content is new

Text of the review 
Synopsis
Abstract
Background
Objectives
Selection criteria of the review studies

Types of studies
Types of participants
Types of interventions
Types of outcome measures

Search strategy for identification of studies
Methods of the review
Description of the studies
Methodological quality
Results
Discussion
Reviewers’ conclusions

Implications for practice
Implications for research

Acknowledgements
Conflicts of interest

References
References of the studies

Studies included
Studies excluded
Studies pending evaluation
Studies in progress

Other references
Additional references
Other published versions of this review

Tables and figures 
Characteristics of the studies included
Characteristics of the studies excluded
Characteristics of the studies in progress
Comparisons, data, and figures
Additional tables

Fig. 1. Chart of the collaboration Cochrane.

Collaborative
Review
Groups Centers

Steering
Group

Fields
Methods
Groups

Network of Health
care Consumers



in Spain, the Latin America Cochrane Center was
formed as an enlargement of the functions of the Spa-
nish Cochrane Center, which was set up in 1997. Its
present headquarters are at the Hospital de la Santa
Creu i de Sant Pau, Barcelona, Spain, and it operates
under the management of X. Bonfill. One of the most
important tasks of this Center, as well as the diffusion
of information, is methodological support for future
reviewers and for groups of physicians or researchers.
The Center provides training for the reviewers and
also offers support to 2 CRG that are coordinated
within the Center’s area of influence (Lung Cancer
Group and Movement Disorders Group). It also
coordinates the translation of the material from the
Cochrane Collaboration, especially that relating to the
Spanish edition of the Cochrane Library (Cochrane Li-
brary Plus) and the manual search of scientific jour-
nals.

3. Another element is known as Fields. Its job is to
organize the information, facilitate coordination be-
tween groups, and promote research in other wider
areas. Currently, there are 10 fields and each has its
own web page: field of health care of the elderly, health
promotion field, field of rehabilitation and associated
therapies, child and adolescent health field, vaccines
field, primary health care field, complementary medi-
cine field, Cancer network, Neurological network, and
the Cochrane pharmaceutical field (possible).

4. The strict synthesis of health care information is
always a challenge. The Cochrane Collaboration un-
derstands that the methodology of the systematic re-
views is not a fully resolved process. Accordingly, it
has established Methods Groups, which are working
groups involved in different methodological aspects,
ranging from statistics to the treatment of bias, and in-
cluding the synthesis of diagnostic studies: placebo ef-
fects, statistical methods, quality of life associated
with health, screening and diagnostic tests, informa-
tion about bias, meta-analysis of individual patient
data, prospective meta-analysis, information recovery,
health economics, empirical studies, information stu-
dies, methods for use and recommendations, non-ran-
domized studies, training and support (possible), qua-
litative research (possible), and drug safety (possible).

5. The Cochrane Collaboration also has a network
of health care consumers. This is to encourage any
health care user to voice their opinions, needs, and
concerns. The idea is to develop the systematic re-
views with a patient-oriented focus. The network has
members in 50 countries and includes an international
coordinating group that works mainly via internet.

THE COCHRANE LIBRARY DATABASES 
AND PEDIATRIC CARDIOLOGY

This is the set of databases that can be consulted via
internet and which include both the main sources and
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Each reviewer in the Cochrane Collaboration is a
member of the CRG, which is composed of profes-
sionals from different disciplines but who share a com-
mon, specific interest in one particular topic. These
CRG do not necessarily coincide with the traditional
medical specialties, but rather they are directed to-
wards specific problems or groups of diseases. Each
one of the CRG periodically chooses an editorial com-
mittee to act as a peer reviewer of the systematic re-
views that are elaborated: this committee not only
judges, it also supports and helps with the drawing up
of the review, trying to prevent overlapping and en-
couraging the establishment of links between review-
ers from the various parts of the world, in order to
stimulate further collaboration.

Currently there are 50 CRG. Those that at the pre-
sent time (Issue 2, 2005) have most reviews are related
with perineonatology, Cochrane Pregnancy and Child-
birth (with 273 systematic reviews and 76 protocols)
and Cochrane Neonatal Group (with 198 systematic
reviews and 61 protocols). These are far ahead of the
remainder of the CRG (Table 4). One of the CRG is
aimed specifically at cardiological matters (Cochrane
Heart Group: www.cochrane.org/cochrane/revabs-
tract/VASCAAbstractIndex.htm); other CRG are con-
cerned with questions that are closely related with
cardiology, such as hypertension (Cochrane Hyperten-
sion Group: www.cochrane.org/cochrane/revabstract/
HTNAbstractIndex.htm) and peripheral vascular dis-
eases (Cochrane Peripheral Vascular Diseases Group:
www.cochrane.org/cochrane/revabstract/PVDAbs-
tractIndex.htm).

2. A series of centers covering different cultural and
geographical areas has been set up in order to intensify
and promote the activities of the Cochrane Collabora-
tion. To date, there are 10 active centers, in Germany,
Australia, Brazil, Canada, China, Denmark, Latin
America, Italy, Scandinavia, and South Africa. For us

TABLE 4. Most Productive Collaborating Review
Groups in the Cochrane Collaboration 
(Issue 2, 2005) 

No. Systematic 
Collaborating Review Group Reviews No. Protocols

Cochrane Pregnancy and Childbirth 273 76
Cochrane Neonatal Group 198 61
Cochrane Airways Group 161 64
Cochrane Schizophrenia Group 92 23
Cochrane Musculoskeletal Group 85 53
Cochrane Stroke Group 81 31
Cochrane Bone, Joint, and Muscle 

Trauma Group 64 24
Cochrane Injuries Group 62 31
Cochrane Infectious Disease Group 61 31
Cochrane Acute Respiratory Infections 

Group 55 44



Besides the above, systematic reviews dealing with
neonatal cardiology have also been published by the
Cochrane Neonatal Group. In Issue 2, 2005 of
Cochrane Library, the group published a total of 198
systematic reviews and 61 protocols. Of the 198 sys-
tematic reviews, 13 could be included within the con-
text of pediatric cardiology,25-37 with 2 interesting sub-
groups: the treatment of patent ductus arteriosus25-32

and the treatment of low blood pressure in premature
infants.33-36

Table 6 summarizes the systematic reviews of the
Cochrane Collaboration dealing with pediatric cardio-
logy detected in the various CRG, together with the
characteristics of the studies included, the main re-
sults, and the comments on their applicability.

In the study we undertook of the references of the
Cochrane Neonatal Group, we detected some areas
that have received a lot of attention (respiratory and
gastroenterology-nutrition), whereas few systematic
reviews have been undertaken in other areas that are
also prevalent in neonatal clinical practice, such as
cardiovascular, infectious, and neurological problems;
we have already remarked on this in previous stu-
dies.38-41 An interesting aspect is that almost all the
study areas of the Cochrane Collaboration include sys-
tematic reviews on therapeutic interventions and pre-
ventive measures, but very few systematic reviews re-
lating to diagnostic tests. This represents a future
challenge for the Cochrane Collaboration.38-41

The results of the bibliometric analysis of the sys-
tematic reviews of the Cochrane Collaboration should
be considered orientative when deciding on projects
for future systematic reviews, as can be appreciated in
the Cochrane Collaboration Protocols on pediatric car-
diology that are currently in progress: “Corticosteroids
for hypotension in preterm infants” and “Intravenous
indomethacin for symptomatic patent ductus arteriosus
in preterm infants” by the Cochrane Neonatal Group,
and “Antibiotics for brain abscesses in people with
cyanotic congenital heart disease” by the Cochrane
Heart Group.

At the present time, and based on the systematic
reviews in pediatric cardiology by the various CRG
of the Cochrane Collaboration, we can undertake
suitable decision-making for the treatment of patent
ductus arteriosus and hypotension in the premature
infant, and also for the treatment of children with
Kawasaki disease (Table 7). The results of the re-
maining systematic reviews in pediatric cardiology
are not conclusive: the systematic reviews on
rheumatic fever because they are either based on old
clinical trials18 or these are of poor quality19; the sys-
tematic reviews on interventions in infant obesity be-
cause of the difficulty generalizing the results based
on the heterogeneity of the clinical trials20,21; and in
the other study areas because no clinical trials were
found in the pediatric population. 22,23,37
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the results of the research of the Cochrane Collabora-
tion. The web page on internet is the most interesting
part of the Cochrane Collaboration. It is where the re-
sults of all the work are to be seen and where we can
have access to all the information. A small summary
of the contents of the main databases included is given
below (Table 5):

1. The Cochrane Database of Systematic Reviews
(CDSR).This is the main database of the library. It
contains the full text of the systematic reviews pre-
pared and updated by the CRG of the Cochrane Col-
laboration. It is updated every 3 months and it has 2
sections: full reviews and protocols. The latter explain
the previously agreed, complete methodology for the
elaboration of the systematic reviews that are in the
preparation phase.

In Issue 2, 2005 of Cochrane Library, the Cochrane
Heart Group published a total of 44 systematic reviews
and 59 protocols. Of the 44 systematic reviews, 6 can
be encompassed within the context of pediatric cardio-
logy,18-23 although some of the studies were not carried
out exclusively in children, but rather included patients
of mixed ages (children and adults).18,19,22,23

In Issue 2, 2005 of Cochrane Library, the Cochrane
Hypertension Group published a total of 9 systematic
reviews and 29 protocols. None of the 9 systematic re-
views could be considered to include pediatric cardio-
logy.

In Issue 2, 2005 of Cochrane Library, the Cochrane
Peripheral Vascular Diseases Group published a total
of 42 systematic reviews and 27 protocols. Only 1 of
the 42 systematic reviews could be considered to in-
clude pediatric cardiology.24

TABLE 5. General Content of the Cochrane Library
Plus (Issue 2, 2005)

In Spanish
Base-Datos Cochrane-Revisiones Sistemáticas (2232)

Revisiones completas (2231)
Títulos-protocolos (1)

Registro-Ensayos Clínicos Iberoamericanos (2996)
Bandolera (317)
Informes-Gestión Clínica y Sanitaria (540)
Agencias Iberoamericanas-Evaluación-Tecnologías Sanitarias 

(166)
Kovacs (Revisiones del dolor-espalda) (179)
Acerca de la Colaboración Cochrane (77)

In English
The Cochrane Central Register of Controlled Trials (CENTRAL) 

(446 156)
The Cochrane Methodology Register (CMR) (6855)
About the Cochrane Collaboration (90)
Other published reviews (2775)
Health Technology Assessment Database (HTA) (4548)
NHS Economic Evaluation Database (NHS EED) (15 515)
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cient scientific evidence to permit evidence based de-
cision-making.38,39,41 Many therapeutic interventions in
pediatric cardiology still lack the support of scientific
evidence, and we can currently only undertake ade-
quate decision-making in clinical practice for the treat-
ment of patent ductus arteriosus and hypotension in
the premature infant, and for Kawasaki disease (Table
7). We detected important gaps in the study of cardio-
logic topics of great interest in pediatrics, such as heart
failure, shock, arrhythmia, hypertension, or congenital
heart disease.

TABLE 7. Evidence-Based Clinical Decision Making 
in Pediatric Cardiology 

Concerning patent ductus arteriosus (PDA) in the premature 
newborn:
1. Treatment of symptomatic PDA should be given with

indomethacin as the first choice and ibuprofen as the second
choice. The main differences observed between the 2
treatments are the adverse effects: less oliguria and greater
chronic pulmonary disease (and pulmonary hypertension) with
ibuprofen as compared with indomethacin.29 The current
information does not allow us to know which is the best
treatment schedule with indomethacin (short or long cycle)27

2. The prophylactic use of indomethacin for PDA in the premature
infant and/or treatment of asymptomatic PDA are potentially
beneficial interventions, as they reduce the incidence of
symptomatic PDA, but further studies are required to determine
the long term effects.25,26 At the present time the prophylactic
use of ibuprofen for PDA in the premature infant is not
indicated, until such time as the true extent of its association
with pulmonary hypertension is known28

3. It is necessary to design comparative CT between the 2 medical
options for PDA, with 4 arms: indomethacin prophylaxis versus
ibuprofen, rescue indomethacin versus ibuprofen

4. The current scientific studies available do not permit us to
determine which is the best initial option (medical or surgical
treatment) for the management of symptomatic PDA30

5. The use of dopamine to prevent renal dysfunction with
indomethacin is not useful32 and the use of furosemide is
doubtful31

Concerning the management of hypotension 
in the premature infant
1. Volume expanders (better to use crystalloids—e. g.,

physiological saline solution—than colloids—e. g., albumin—)
are not useful as preventive treatment in the premature infant
without cardiovascular worsening, and their use in infants
without cardiovascular worsening is doubtful33

2. Of the inotropic agents, dopamine is better than dobutamine34

3. The use of dopamine seems better than volume expanders to
correct hypotension in the premature infant,21 but further
studies are required to determine whether the correction of the
hypotension in the premature infant in fact improves survival
and medium- to long-term neurologic development34

Concerning the treatment of Kawasaki disease
1. Children who fulfill the criteria for Kawasaki disease should be

treated with intravenous immunoglobulin (1 single dose at 2
g/kg) within 10 days of onset of symptoms, in order to reduce
the abnormalities in the coronary arteries24

Only 2 systematic reviews on cardiology have been
undertaken by Spanish authors,42,43 though neither
were related with to pediatric cardiology.

2. The Database of Abstracts of Reviews of Effec-
tiveness (DARE). This database contains structured
summaries and references of systematic reviews pu-
blished in the Cochrane Collaboration or in other bio-
medical journals, and that have been critically re-
viewed.

3. The Health Technology Assessment Database
(HTA).1 This database contains summaries of different
health technology evaluation agencies. It includes the
full reports, as well as those projects that are still
being elaborated. It is kept up to date with the collabo-
ration of the INAHTA (International Network of
Agencies for Health Technology Assessment).

4. NHS Economic Evaluation Database (NHS-
EED). This database contains summaries of the eco-
nomic evaluations of the health services.

These 3 databases (DARE, HTA, and NSH-EED)
can also be consulted in the York Centre for Reviews
& Dissemination, using a specific search engine. The
databases also include articles of interest concerning
pediatric cardiology over and above the efficacy of
health care interventions, particularly related with ef-
fectiveness and efficiency.44-50

5. The Cochrane Central Register of Controlled
Trials (CENTRAL). This is the main database of clini-
cal trials currently in existence, and it is included in
the computer searches with Medline and Embase, for
example, as well as in manual searches of journals and
the “gray” literature, such as books on lectures and
communications, or theses, undertaken by volunteers
around the world on behalf of the Cochrane Collabora-
tion.

6. The Cochrane Review Methodology Database
(CRMD). This database contains references of books
and articles, summaries and references about metho-
dological questions of the critical reviews and the syn-
thesis of studies, relevant to summarize the evidence in
health care. The database is continually updated and
currently contains over 6000 references.

7. About the Cochrane Collaboration: bibliographic
references concerning the concepts and methodology
upon which the Cochrane Collaboration is based, as
well as the specifications of collaborating groups and
centers in the different parts of the world.

THE COMPLEMENTARITY OF THE CLINICAL
PRACTICE GUIDELINES IN PEDIATRIC
CARDIOLOGY

After performing the bibliometric analysis in the
topics involved in the study areas of the Cochrane Col-
laboration, we are in a position to state that, at the pre-
sent time, few systematic reviews exist on pediatric
cardiology and more than one third of these lack suffi-
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Clinical practice guidelines are a secondary source
of information that complement the systematic re-
views, and that go even further by bringing together
and synthesizing the exhaustive information available
not about a specific clinical problem (like the syste-
matic reviews), but rather as a complete clinical
process.51,52 The CPG are recommendations that are
developed systematically to help physicians and their
patients decide about the most suitable health care in a
particular clinical situation, and that contribute to
lessen the variability in clinical practice. They are do-
cuments drawn up at the initiative of health care orga-
nizations and official institutions, who nominate a
working group (experts in methodology, health care
personnel, administrators, user representatives). They
are based on a wide review and critical evaluation of
the medical literature available about a particular
health care topic: they occasionally use previously
elaborated systematic reviews, but at other times they
are elaborated ad hoc.51-56

The criteria which good and efficient CPG should
fulfill are52: a) ensure the correct evidence is being
managed (scientific and technical information that has
been evaluated and contrasted); b) consider the most
frequent conditions for use in clinical practice (for
CPG to be effective, they must be perceived by physi-
cians as locally relevant, not just internationally rele-
vant); c) consider the factors that influence the adop-
tion of new technologies.

Three methods exist for the development of a CPG
(experts’opinions, consensus methods, and evidence-
based methods), although the best method is a combi-
nation of all 3 systems.52 It should not be forgotten that
the most desirable development model for a CPG is an
evidence-based procedure, to which consensus me-
thods are added, and in which experts play an impor-
tant role.

The structure of a CPG is as follows: introduction
and justification for the CPG, report of the systematic
reviews (sometimes in a separate section, depending
on its length), detailed description of the discussion
and initial “evidence-based” recommendations, report
on the response given by the professionals (pilot res-
ponse), final, piloted recommendations (main content
of the guidelines).

The development of a CPG can be useful for pa-
tients, physicians, administrators, and politicians. It
can also lead to such benefits as a reduction in iatro-
genic disease, an improvement in efficiency, medical
behavior based on scientific rationality that can be
used as a defense in case of legal claims, and it can fa-
cilitate the decision-making process. Although it is dif-
ficult to adapt clinical variability to schematic algo-
rithms, we are nevertheless approaching a key
conviction: clinical variability does not justify clinical
arbitrariness. The aim of a CPG should never be to im-
pose criteria, and it is difficult to accept that the sum

of all the individual uncertainties that the experts have
can give rise to a final proposal satisfactory to all.
Above all, a CPG should be a model of restraint, al-
though this does not impede the recommendation of
the “obviously” recommendable or the rejection of the
“obviously” rejectable.

In an attempt to determine the current situation of
CPG in pediatric cardiology, we undertook a search of
the main international information centers (the Natio-
nal Guidelines Clearinghouse: www.guidelines.gov/in-
dex.asp and the Canadian Medical Association In-
fobase: www.cma.ca/cpgs/index.asp) and national
information centers (the Guía Salud: www.guia-
salud.es and Directorio de Guías Clínicas en Español
from the Fisterra gateway: www.fisterra. com/recur-
sos_web/castellano/c_guias_clinicas.asp).

In the international clearing houses, we found a few
guidelines related with pediatric cardiology, dealing
with the cardiovascular evaluation and management of
patients,57 electrocardiographic monitoring,58 echocar-
diography,59 invasive cardiac procedures,60 implanta-
tion of cardiac pacemakers,61 the management of
growth in patients with congenital heart disease,62 and
the management of Kawasaki disease.63

In the national clearing houses, the most validated
information was found in the Guía Salud, as the Fis-
terra directory considers as CPG certain documents
that are in fact only protocols. From the 2 directories,
we obtained texts dealing with such topics as dyslipi-
demia, hypertension, and ischemic heart disease that
were not applicable to children. The Guía Salud is a
recent project whose aim is to offer a catalog of CPG
that have been drawn up and are used by profession-
als of the Spanish National Health Service System.
To date (16 May 2005), a total of 322 documents
have been reviewed, of which just 20 fulfilled the
strict inclusion criteria to be considered as true
guidelines; of these, only 3 correspond to CPG rela-
ted with cardiology (2 about hypertension and 1
about hypercholesterolemia). Using the search engine
of the REVISTA ESPAÑOLA DE CARDIOLOGÍA, and
applying the key word “clinical guidelines,” we
found 10 documents of public interest in this journal,
which functions as the official publication of the
Spanish Society of Cardiology, some of which were
useful in pediatric cardiology.64-67

Great variability exists in decision-making among
physicians when faced with the same disease process,
and in the same physician when faced with different
patients all having the same disease. This uncertainty
regarding observations, perceptions, reasoning, inter-
ventions, and practice styles is referred to as variabili-
ty in clinical practice. Variability in clinical practice is
not appropriate when there exists important scientific
evidence, but variability is expected, and even desi-
rable, in the presence of just weak scientific evidence.
We are not only interested in clinical trials and system-
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22. Robinson J, Hartling L, Vandermeer B, Crumley E, Klassen TP. In-
travenous immunoglobulin for presumed viral myocarditis in chil-
dren and adults. Cochrane Database Syst Rev. 2005;(1): CD004370.

23. Lip GYH, Lane DA, Millane TA, Tayebjee MH. Psychological
interventions for depression in adolescent and adult congenital
heart disease. Cochrane Database Syst Rev. 2003;(3):CD004372.

24. Oates-Whitehead RM, Baumer JH, Haines L, Love S, Macono-
chie IK, Gupta A, et al. Intravenous immunoglobulin for the tre-
atment of Kawasaki disease in children. Cochrane Database Syst
Rev. 2003;(4):CD004000.

25. Fowlie PW, Davis PG. Prophylactic intravenous indomethacin
for preventing mortality and morbidity in preterm infants. Coch-
rane Database Syst Rev. 2002;(3):CD000174.

26. Cooke L, Steer P, Woodgate P. Indomethacin for asymptomatic
patient ductus arteriosus in preterm infants. Cochrane Database
Syst Rev. 2003;(2):CD003745.

27. Herrera C, Holberton J, Davis P. Prolonged versus short course of
indomethacin for the treatment of patent ductus arteriosus in pre-
term infants. Cochrane Database Syst Rev. 2004;(1):CD003480.

28. Shah SS, Ohlsson A. Ibuprofen for the prevention of patent duc-
tus arteriosus in preterm and/or low birth weight infants. Cochra-
ne Database Syst Rev. 2003;(2):CD004213.
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32. Barrington K, Brion LP. Dopamine versus no treatment to pre-
vent renal dysfunction in indomethacin-treated preterm newborn
infants. Cochrane Database Syst Rev. 2002;(3):CD003213.

33. Osborn DA, Evans N. Early volume expansion for prevention of
morbidity and mortality in very preterm infants. Cochrane Data-
base Syst Rev. 2001;(4):CD002055.

34. Subhedar NV, Shaw NJ. Dopamine versus dobutamine for hypo-
tensive preterm infants. Cochrane Database Syst Rev. 2003;(3):
CD001242.

35. Osborn DA, Evans N. Early volume expansion versus inotrope
for prevention of morbidity and mortality in very preterm infants.
Cochrane Database Syst Rev. 2001;(2):CD002056.

36. Paradisis M, Osborn DA. Adrenaline for prevention of morbidity
and mortality in preterm infants with cardiovascular compromise.
Cochrane Database Syst Rev. 2004;(1):CD003958.

37. Ziino AJ, Davies MW, Davis PG. Epinephrine for the resuscita-
tion of apparently stillborn or extremely bradycardic newborn in-
fants. Cochrane Database Syst Rev. 2003;(2):CD003849.

38. González de Dios J. Análisis bibliométrico de las revisiones siste-
máticas en la Colaboración Cochrane Neonatal. Importancia en la
toma de decisiones basada en pruebas en Neonatología. An Pe-
diatr (Barc). 2004;60:417-27.

39. González de Dios J. Áreas temáticas de estudio y grupos de in-
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atic reviews, which explains the importance of the
Cochrane Collaboration, but also other secondary
sources of information (mainly CPG), as well as com-
parative studies (benchmarking) that analyze varia-
tions in the results of health care units which apply
different guidelines.68,69

REFERENCES

1. González de Dios J. Toma de decisiones en la práctica clínica: del
modelo tradicional al nuevo modelo basado en pruebas. Pediatr
Integral. 2003; N.° especial 6:19-26.

2. Evidence-Based Medicine Working Group. Evidence-based me-
dicine. A new approach to teaching the practice of medicine.
JAMA. 1992;268:2420-5.

3. Bonfill X, Gabriel R, Cabello J. La medicina basada en la eviden-
cia. Rev Esp Cardiol. 1997;50:819-25.

4. González de Dios J. De la Medicina basada en la evidencia a la
Evidencia basada en la medicina. An Esp Pediatr. 2001;55:429-39.

5. González de Dios J. Búsqueda de información en pediatría basada
en la evidencia (I): “infoxicación” e Internet. Rev Esp Pediatr.
2003;59:246-58.

6. González de Dios J. Búsqueda de información en pediatría basada
en la evidencia (II): fuentes de información secundarias y prima-
rias. Rev Esp Pediatr. 2003;59:259-73.

7. Muir Gray JA. Evidence-Based Healthcare. How to make Health
Policy and Management Decisions. 2nd ed. Livingston: Ed. Chur-
chill; 2003.

8. López Arrieta JM, Qizilbash N. La medicina basada en pruebas:
revisiones sistemáticas. La Colaboración Cochrane. Med Clin
(Barc). 1996;107:581-5.

9. González de Dios J. Las mejores evidencias (o pruebas) científi-
cas (II): la revisión sistemática. Rev Esp Pediatr. 1999;55:250-6.

10. Balaguer Santamaría JA, González de Dios J. Digiriendo la infor-
mación científica. Excelencias y limitaciones de las revisiones
sistemáticas y metanálisis Acta Pediatric Esp. 2004;62:4-10.

11. Mulrow CD. The medical review article: state of the science. Ann
Intern Med. 1987;106:485-8.

12. McAlister FA, Clark HD, van Walraven C, Straus SE, Lawson
FM, Moher D, et al. The medical review revisited: has the science
improved? Ann Intern Med. 1999;268:240-8.

13. Sacks HS, Berrier J, Reitman D, Ancona-Berck VA, Chalmers
TC. Meta-analysis of randomized controlled trials. N Engl J Med.
1987;316:450-5.

14. L’Abbé KA, Detsky AS, O’Rourke K. Meta-analysis in clinical
research. Ann Intern Med. 1987;107:224-33.

15. Fernández-Ballart JD, Vobecky J, Marti-Henneberg C. Metaaná-
lisis: síntesis e integración de los resultados de estudios indepen-
dientes en medicina. Med Clin (Barc). 1991;96:382-7.

16. Cook DJ, Mulrow C, Haynes RB. Systematic reviews: synthesis
of best evidence for clinical decisions. Ann Intern Med. 1997;
126:376-80.

17. Naylor CD. Grey zones of clinical practice: some limits of evi-
dence-based medicine. Lancet. 1995;345:840-2.

18. Cilliers AM, Manyemba J, Saloojee H. Anti-inflammatory treat-
ment for carditis in acute rheumatic fever. Cochrane Database
Syst Rev. 2003;(2):CD003176.

19. Manyemba J, Mayosi BM. Penicillin for secondary prevention of
rheumatic fever. Cochrane Database Syst Rev. 2002;(3):
CD002227.

20. Campbell K, Waters E, O’Meara S, Kelly S, Summerbell C. In-
terventions for preventing obesity in children. Cochrane Database
Syst Rev. 2002;(2):CD001871.

21. Summerbell CD, Ashton V, Campbell KJ, Edmunds L, Kelly S,
Waters E. Interventions for treating obesity in children. Cochrane
Database Syst Rev. 2003;(3):CD001872.



1106 Rev Esp Cardiol. 2005;58(9):1093-106 138

González-de Dios J, et al. Usefulness of Cochrane Collaboration for Pediatric Cardiology

44. Gray DT, Fyler DC, Walker AM, Weinstein MC, Chalmers TC.
Clinical outcomes and costs of transcatheter as compared with
surgical closure of patent ductus arteriosus. N Engl J Med. 1993;
329:1517-23.

45. Danford DA, Hofschire PJ, Kiesel JS. The costs and benefits of
outpatient surveillance of congenital heart disease after repair.
Progress Pediat Cardiol. 1995;4:95-100.

46. Gajarski RJ, Towbin JA, Garson A. Fontan palliation versus heart
transplantation: a comparison of charges. Am Heart J. 1996;
131:1169-74.

47. Singh TP, Morrow WR, Walters HL, Vitale NA, Hakimi M. Coil
occlusion versus conventional surgical closure of patent ductus
arteriosus. Am J Cardiol. 1997;79:1283-5.

48. Vincent JA, Cavitt DL, Karpawich PP. Diagnostic and cost effec-
tiveness of telemonitoring the pediatric pacemaker patient. Ped
Cardiol. 1997;18:86-90.

49. Rendina MC, Long WA, DeBliek R. Effect size and experimental
power analysis in a paediatric cardiology telemedicine system. J
Telemed Telecare. 1997;3 Suppl 1:56-7.

50. Radtke WAK. Current therapy of the patent ductus arteriosus.
Curr Opin Cardiol. 1998;13:59-65.

51. Brian Haynes R, Gabriel Sánchez R, Jadad AR, Browman GP,
Gómez de la Cámara A. Herramientas para la práctica de la medi-
cina basada en la evidencia (I). Actualización en recursos de in-
formación basados en la evidencia para la práctica clínica. Med
Clin (Barc). 2000;115:258-60.

52. Browman G, Gómez de la Cámara A, Haynes B, Jadad A, Ga-
briel R. Herramientas para la práctica de la medicina basada en la
evidencia (II). Desarrollo de guías de práctica clínica basadas en
la evidencia: de abajo-arriba. Med Clin (Barc). 2001;116: 267-70.

53. Guerra Romero L, del Río del Busto A. Guías de práctica clínica:
¿merece la pena su desarrollo? Med Clin (Barc). 1995;105:257-
60.

54. Garrigues Gil V, Ponce García J, del Val Antoñana A. Guías para
la práctica clínica. ¿Una solución para la incertidumbre de las de-
cisiones médicas? Med Clin (Barc). 1995;105:219-23.

55. Aymerich M, Sánchez M. Del conocimiento científico de la in-
vestigación clínica a la cabecera del enfermo: las guías de prácti-
ca clínica y su implementación. Gac Sanitaria. 2004;18:32-4.

56. Martín Muñoz P, Ruiz-Canela Cáceres J, Guerra de Hoyos J, Ri-
vas Aguayo L. Guías de práctica clínica en Internet: cómo separar
el grano de la paja. Rev Pediatr Aten Primaria. 2003;5:73-88.

57. American Healthways, Inc. Specialty referral guidelines for car-
diovascular evaluation and management [Accedido 27 Abril
2005]. Nashville: American Healthways, Inc; 2002. Disponible
en: www.guideline.gov/summary/summary.aspx?doc_id=3168&
nbr=2394&string

58. Drew BJ, Califf RM, Funk M, Kaufman ES, Krucoff MW, Laks
MM, et al. Practice standards for electrocardiographic monitoring
in hospital settings: an American Heart Association Scientific

Statement from the Councils on Cardiovascular Nursing, Clinical
Cardiology, and Cardiovascular Disease in the Young. Circula-
tion. 2004;110:2721-46.

59. ACC/AHA/ASE 2003 guideline update for the clinical applica-
tion of echocardiography: A report of the American College of
Cardiology/American Heart Association Task Force on Practice
Guidelines [Accedido 27 Abril 2005]. Bethesda: American Colle-
ge of Cardiology Foundation; 2003. Disponible en: www.guideli-
ne.gov/summary/summary.aspx?doc_id=4020&nbr=3138&string

60. leRoy S, Elixson EM, O’Brien P, Tong E, Turpin S, Uzark K. Re-
commendations for preparing children and adolescents for invasi-
ve cardiac procedures: a statement from the American Heart
Association Pediatric Nursing Subcommittee of the Council on
Cardiovascular Nursing in collaboration with the Council. Circu-
lation. 2003;108:2550-64.

61. ACC/AHA/NASPE 2002 guideline update for implantation of
cardiac pacemakers and antiarrhythmia devices [Accedido 27
Abril 2005]. Bethesda (MD): American College of Cardiology
Foundation; 2002. Disponible en: www.guideline.gov/summary/
summary.aspx?doc_id=3439&nbr=2665&string

62. Deanfield J, Thaulow E, Warnes C, Webb G, Kolbel F, Hoffman
A, et al. Management of grown up congenital heart disease. Eur
Heart J. 2003;24:1035-84.

63. Newburger JW, Takahashi M, Gerber MA, Gewitz MH, Tani LY,
Burns JC, et al. Diagnosis, treatment, and long-term management
of Kawasaki disease: a statement for health professionals from
the Committee on Rheumatic Fever, Endocarditis and Kawasaki
Disease, Council on Cardiovascular Disease in the Young, Ame-
rican Heart Association. Circulation. 2004;110:2747-71.

64. Monedero CM, Enríquez de Salamanca F, Herráiz Sarachaga I,
Zabala Argüelles JI. Guías de práctica clínica de la Sociedad Es-
pañola de Cardiología en las cardiopatías congénitas más frecuen-
tes. Rev Esp Cardiol. 2001;54:67-82.

65. Alcíbar Villa J, García Fernández E, Gutiérrez-Larraya Aguado
F, Moreno Granado F, Pan Álvarez-Osorio M, de Soto JS. Guías
de actuación clínica de la Sociedad Española de Cardiología. Re-
querimientos y equipamiento de las técnicas invasivas en cardio-
logía pediátrica: aplicación clínica. Rev Esp Cardiol. 1999;52:
688-707.

66. Evangelista Masip A, Alonso Gómez AM, Martín Durán R, Mo-
reno Yagüela M, Oliver Ruiz JM, Rodríguez Padial L, et al.
Guías de práctica clínica de la Sociedad Española de Cardiología
en ecocardiografía. Rev Esp Cardiol. 2000;53:663-83.

67. Arós F, Boraita A, Alegría E, Alonso AM, Bardají A, Lamiel R, et
al. Guías de práctica clínica de la Sociedad Española de Cardiolo-
gía en pruebas de esfuerzo. Rev Esp Cardiol. 2000;53:1063-94.

68. Walsh MC. Benchmarking techniques to improve neonatal care:
uses and abuses. Clin Perinatol. 2003;30:343-50.

69. Horbar JD. The Vermont Oxford Network: Evidence-Based Qua-
lity Improvement for Neonatology. Pediatrics. 1999;103:350-9.


