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How to Find Evidence When You Need It,
Part 4: Matching Clinical Questions to
Appropriate Databases

Practitioners seeking enhancement of clinical care through consideration of research
require rapid and efficient point-of-care access to current studies and summaries
pertaining to specific clinical queries. MEDLINE and other large databases usually
contain the citations relevant to such questions but frequently fall short of the practi-
cal requirements of busy clinicians. We present a summary of the knowledge and
skills required for physicians to select and use smaller databases appropriate to
particular types of questions arising from emergency care. We outline a step-by-step
approach that begins at the bedside with the sorting of questions into appropriate
categories of knowledge and research design. We identify commonly encountered
pitfalls in the process of connecting a particular question to an appropriate database.
We illustrate the approach through a set of demonstration questions pertaining to
patients presenting to emergency departments with chest pain consistent with acute
coronary ischemia. We describe a selection of resources and databases and sum-
marize their performance in locating articles relevant to the demonstration questions.

[Ann Emerg Med. 2003;42:136-149.]
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INTRODUCTION

Earlier articles in this series introduced the reader to
the use of resources, databases, and search engines! and
presented a tutorial in searching skills derived from the
use of the MEDLINE database.?> Clinicians desiring to
routinely locate literature relevant to clinical questions
need the latter skills to do MEDLINE searches them-
selves and to effectively use the services of resource
consultants, such as librarians. The principles underly-
ing effective MEDLINE searching are common to the
use of all search engines and resources. The preceding 2
installments in this series might therefore be taken as an
effective primer with respect to searching any biomedi-
cal database.

MEDLINE is a database of more than 11 million cita-
tions, the vast majority of which are irrelevant to the
needs of practitioners making decisions aboutindividual
patients. Searches of MEDLINE for such purposes tend
to yield many irrelevant citations and frequently fail to
identify important studies that are relevant.* The use of
validated search strategies developed for the purpose of
increasing the efficiency of MEDLINE searches by clini-
cians only partially ameliorates these drawbacks.>-¢
Many experts currently advise clinicians to use smaller,
appropriately selective, or filtered databases whenever
feasible and to reserve the use of MEDLINE and other
large databases for situations in which such secondary
databases either do not exist or have failed.>-°

Filtered databases are ones in which one or more cri-
teria have been used to selectarticles forinclusion. Asa
result of this filtering, such databases are relatively
small, and the need for advanced searching skills is
minimized. However, efficient use of filtered databases
requires a skill set thatisindependent of knowledge of
the search terms and indexing techniques used to create
large databases. The practitioner considering a specific
clinical question must possess a thorough knowledge of
how the databases to be considered are created and
structured to be able to reliably match or map the ques-
tion to a database likely to contain relevant evidence. To
do this, the clinician must also be able to identify key
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characteristics of the question being asked, including
the study designs most likely to yield a reliable answer.
In this installment, we will introduce you to several
representative databases that might be useful to emer-
gency medicine practitioners, and we will provide a sys-
tematic approach to selecting and using them. The
Figure outlines the stepwise approach we will describe,
and we suggest that the reader refer to it at this time. For
simplicity, we have condensed the discussion into 4
essential steps. Readers who are somewhat familiar
with the process of formatting questions and linking
them to preferred study designs or who are otherwise
inclined to concentrate on the description of resources
during their initial reading of this article may initially
choose to skip directly to step 3 and to then review steps
1 and 2. Ultimately, an adequate knowledge of specific
databases and the ability to format and characterize

Figure.
An algorithmic approach to the sorting and seeking clinical
evidence on questions arising at the bedside from the care of
individual patients. The question must be formatted and
characterized before a resource is selected and a search is
attempted. In some cases, characterization of the question
type might constitute an adequate basis for choosing an
appropriate resource. PICO, Patients-interventions-
comparisons-outcomes.

Clinical query
Fore riund or | Background Texthook
baclsI round? Other narrative
g : source
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Map to
question type
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clinical questions form part of a single skill set that
allows a busy practitioner to find the most helpful clini-
cal evidencein the shortest period of time.

STEP 1: DISTINGUISH BETWEEN
BACKGROUND AND FOREGROUND QUESTIONS

The firstinstallment in this series identified 5 possible
questions pertaining to a patient presenting to an ED
with chest pain.! One of these involved the need for cri-
teria for suspecting myocardial infarction or ischemia
in patients who have received a heart transplant.
Although clinical research might be brought to bear on
thisissue, we believe that most emergency physicians
concerned whether a particular patient undergoing
heart transplantation needs to be entered into an
extended protocol to rule out myocardial infarction
would be more inclined to contacta consultant than to
attempta primary literature search. Such questions, for
which textbooks, state-of-the-art review articles, or the
opinions of consultants constitute the most appropriate
sources of information, usually involve knowledge of
clinical circumstances or disease processes. They are
frequently referred to as background questions. In con-
trast, foreground questions are questions for which a
search for primary clinical evidence is appropriate.!-”
Only the second of these 2 categories falls within the
domain of evidence-based searching and appraisal.
Therefore, we will restrict this article to consideration
of the 4 foreground questions identified in the first
installment.! We will retain their numbering through-
out thisarticle.

1. Does the addition of a glycoprotein IIb/I1la recep-
tor antagonist to heparin and B-blockade decrease mor-
tality in emergency department (ED) patients with
chest pain and nondiagnostic ECGs?

2.Doesanegative troponinIlevel at 6 hours after
onset of chest pain rule out myocardial infarction?

3.Iszero tolerance for missed myocardial infarction
a cost-effective policy for an urban ED?

4. Are clinically stable patients with cocaine-related
chest painatrisk for near-term life-threatening events?
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STEP 2: DETERMINE THE QUESTION TYPE
AND PREFERRED STUDY DESIGN

We have moved down the algorithm of the Figure and
areready to undertake a process of mapping the ques-
tion before selecting an appropriate limited resource.
By mapping, we mean matching a question to one of
several preexisting categories. Putting the question
into a predefined format facilitates this process. The
firstinstallmentin this series introduced the reader to
the Patients-Interventions-Comparisons-Outcomes
format.! Use of Patients-Interventions-Comparisons-
Outcomes prepares the practitioner to recognize arti-
cles thatare relevantand applicable to the issues and
circumstances presented by individual patients. It also
sets the stage for all subsequent phases in the inquiry,
including identifying appropriate sources of evidence,
defining the criteria that will be used to select individ-
ual studies from those sources, and selecting the crite-
ria to be used to assess their methodologic strength.
Table 1 presents each of our 4 demonstration questions
in the Patients-Interventions-Comparisons-Outcomes
format. Itincludes 2 additional categories that go
beyond Patients-Interventions-Comparisons-
Outcomes (ie, the identification of the question type
and the preferred study design to be sought forin a sub-
sequentsearch).

Putting the question into the Patients-Interventions-
Comparisons-Outcomes format avoids potential pit-
fallsin identifying the question type. For example, a
practitioner asking a question regarding a diagnostic
test mightactually be interested in whether using the
testresults in better patient outcomes, such as de-
creased hospital stay or surgical complications. In this
case, the comparison of interest would be not using the
test, rather than the comparison of the test performance
with that of a criterion standard. A careful considera-
tion of the comparisons and outcomes of interest in
such a case would lead the clinician to regard the diag-
nostic test as analogous to a therapeutic intervention,
and the approach to the search for evidence would be
dictated accordingly.
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Use of the Patients-Interventions-Comparisons-
Outcomes formatalso allows complex questions to be
rapidly identified. For example, if we apply the Patients-
Interventions-Comparisons-Outcomes scheme to ques-
tion number 3, we soon recognize that the intervention in
questionis neitherasimple therapy noradiagnostic test.
The question “How low does the probability of myocar-
dial infarction have to be for out-patient management to
be reasonably considered?” leads to a search for a proba-
bilistic decision or cost-effectiveness analysis. We have
included question 3, among other reasons, to demon-
strate thatnotall foreground questions fall into simple
categories of therapy, harm, diagnosis, and prognosis.

For most clinical questions, categorization of the
question type as therapy, harm, diagnosis, or prognosis
simplifies what could otherwise be a daunting task for a
practitioner (ie, identifying in advance the kind of stud-
ies thatshould be selected from the results of a search).
Earlier installments in this series introduced the con-
ceptof the hierarchy of study designs in relationship to
specific question types.?> The “Users’ Guides to the

Medical Literature,” originally published in JAMA® and
recently revised and published electronically and in
printas abook,° provides clinicians with criteria for the
appraisal of the quality of studies corresponding to
those designs. Table 2 maps clinical question types to
the study designs that usually correspond to their high-
estlevel of related evidence. A clinician mightnotalways
find a study corresponding to the highest level of evi-
dence fora question. Insuch asituation, the clinician
must move down the question-specific hierarchy and
consider study designs that are potentially more subject
to bias. For example, if no randomized trial has been
performed on a therapy question, a well-designed ob-
servational study with a clearly definable control group
will constitute the next best source of clinical evidence.
The systematic progression from Patients-
Interventions-Comparisons-Outcomes formatting
through the identification of question type and the con-
sequent preferred study design allows the practitioner
to steer through murky waters with asteady hand. As an
example, we return to the pitfalls frequently encoun-

Table 1.
Patients-Interventions-Comparisons-Outcomes (PICO) Plus.”

Question Patients Interventions Comparisons Outcomes Type Ideal Study

1 ED patients with chest Glycoprotein IIb/llla receptor Heparin and B-blockade Decreased mortality ~ Therapy Randomized trial or
pain and nondiagnostic ~ antagonist AND heparin alone over specified systematic review
ECGs and B-blockade time period

2 Patients with chest pain  Troponin | Acceptable criterion Sensitivity and Diagnosis Systematic comparison
for >6 h duration standard for diagnosis  specificity of test results to

of myocardial infarction

3 Adult patients presenting Decision modeling of
to the ED with chest pain  management strategies

4 Stable patients with Assessment over time
cocaine-related chest

pain

Not applicable

Not applicable

criterion standard

Cost-effectiveness
thresholds/utilities

Not applicable Decision analysis

Dysrhythmia/myocardial Prognosis Longitudinal cohort
infarction/mortality study

“A complete map of foreground questions for the purpose of efficient location of clinical evidence includes the use of the Patients-Interventions-Comparisons-Outcomes format, the
identification of the question type, and consideration of the study designs corresponding to the highest level of evidence likely to exist. This is shown by using 4 questions pertaining

to patients presenting to an ED with chest pain:

1. Does the addition of a glycoprotein IIb/Illa receptor antagonist to heparin and B-blockade decrease mortality in ED patients with chest pain and nondiagnostic ECGs?
2. Does a negative troponin | level at 6 hours after onset of chest pain rule out myocardial infarction?

3. 1s “zero tolerance” for missed myocardial infarction a cost-effective policy for an urban ED?

4. Are clinically stable patients with cocaine-related chest pain at risk for near-term life-threatening events?
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tered with questions concerning diagnostic tests.°
When the question involves the usefulness of a test in
making a correct diagnosis among patients being con-
sidered for the possibility of a target disease, condition,
orinjury, the outcome of interest of aselected studyisa
measure of the performance of the test, such as sensitiv-
ity, specificity, or the likelihood ratios associated with
the possible test results.!!-12In this case, the preferred
study design is a cross-sectional study that systemati-
cally compares the results of the test of interest with
those of an accepted criterion standard, with both tests
performed on ED patients with presentations clinically
suggestive of the target disorder in question.

When clinicians wonder whether using a test, as
opposed to not using it, will resultin improved patient
outcomes, such as decreased morbidity or shorter hospital
stays, their query is akin to a therapy question, and they
should first seek a trial that randomly assigned patients to
either having the test or to not having the test performed
and that compared the outcomes of interestin the 2
groups. Although notrelated to emergency practice, ran-
domized trials of the use of screening tests, such as mam-
mography or prostate-specific antigen as means of lower-

Table 2.
Specific types of clinical question correspond to a hierarchy
of study designs suitable for investigating it.”

Question Best Feasible Suitable
Type Study Designs Filtered Databases
Therapy RCT or systematic review of RCTs  ACP Journal Club, Best

Evidence Topics, Clinical
Evidence, Cochrane
Library, EMA

ACP Journal Club, Best
Evidence Topics, EMA

Diagnosis™ Systematic comparison of test
results with criterion standard
in symptomatic patient

Harm RCT, cohort study, population-
based case-control study

ACP Journal Club,
Cochrane Library, EMA

Cohort study, placebo arm of RCT ~ ACP Journal Club, EMA

RCT, Randomized controlled trial; EMA, Emergency Medical Abstracts.

“Specific resources and databases might be appropriate to specific question types,
specific study designs, or both.

T"Diagnosis questions” refers here to questions regarding the performance of diag-
nostic tests, as measured by sensitivity, specificity, or likelihood ratios.

Prognosis
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ing mortality attributable to breast or prostate cancer, are
examples that mighthelp the reader to recognize the con-
ceptofadiagnostic testasa therapeutic intervention.

STEP 3: IDENTIFY THE BEST SOURCE OF
CLINICAL EVIDENCE

We have moved further down the algorithm of the
Figure and are ready to consider the properties and
attributes of specific filtered resources and databases.
To use such tools effectively, a clinician needs a good
grasp of how specific databases are generated and struc-
tured to conform to different kinds of filters. Databases
can be filtered by quality, by question type, by study
design, or by practice specialty. There can be significant
overlap between such filters. For example, a database
limited to randomized trials will necessarily be largely
limited in relevance to questions of therapy and preven-
tion. However, it mightalso have been designed primar-
ily for the needs of internists or gynecologists, rather
than for emergency physicians. Hence, several indepen-
dent considerations apply to the process of selecting the
most appropriate initial database to use in the pursuit of
aparticular question. As aresult, we have not attempted
to present a simple formula for connecting specific
questions to the filtered resource most likely to yield
relevant evidence. We hope that the discussion and
demonstration that follows will allow the reader to
grasp the principles involved in making efficient choices
among the available resources.

There are many filtered or limited resources. Those
included in Tables 2 and 3 are representative examples of
particular usefulness to emergency practitioners.
Individual clinicians will be familiar with options that we
havenotaddressed, and indeed, familiarity is a key ingre-
dient of effective searching. We invite readers to make use
of the “Feedback” component of the Annals Evidence-
Based Emergency Medicine section to inform us of the use
they have made of resources notlisted here. 13

A few general considerations might guide users’
selection and appraisal of information resources.
“Evidence-based” is a frequently encountered market-
ing label used by the promoters of information prod-
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ucts. To fully merit the term, aresource needs to be
explicit with respect to the criteria and methods used to
search for and select the content thatitincludes, as well
as the criteria used to critically appraise the strength of
the evidence. A preappraised or quality-filtered data-
base is one in which the included or cited studies or
summaries have been systematically evaluated for the
validity and importance of the findings and found to
meet defined minimum methodologic standards. One
mightalso define a further category of presynthesized
resources, of which the Cochrane Database of System-
atic Reviews is perhaps the prototype example. Each
review systematically uses a rigorous approach to com-
bining the results of the included trials.

Information resources that do not define in detail
how the decisions are made regarding what is included
or that fail to identify the criteria used to appraise the
contents of the database should not be considered
preappraised or evidence based. Itis not necessary that
aresource meetall of these criteria forit to be useful toa
clinician. However, when the designers of resources
make explicit their means of finding the evidence, their
criteria for defining relevancy, and their criteria for
assessment of methodologic strength, clinicians can
better judge the products’ usefulness and reliability.

We consider the 5 resources included in the discus-
sion that follows to be well defined from the aforemen-
tioned standpoint and to be useful for illustrating the
kind of knowledge that emergency practitioners need

to develop mastery of efficient and clinically directed
searching. Two of them, the Cochrane Library and
Emergency Medical Abstracts, include more than one
database. When this occurs, the user needs a clear
understanding of the relationship of the component
databases with each other to be able to use the resource
efficiently.

Table 2 lists the study designs and databases most
appropriate to specific question types. Table 3 presents
agrid of the relevant properties of the 5 resources we
will describe. These breakdowns illustrate why charac-
terizing the question type and considering whether the
topic overlaps internal medicine practice help the
emergency practitioner to narrow down the choice of
potential information sources among those we have
considered. The demonstration that concludes this arti-
cle should make this even clearer.

ACP Journal Club

ACP Journal Club (http://www.acpjc.org) beganin
1991 asasupplement to the Annals of Internal Medicine
and is currently published independently on a monthly
basis. Itis available by subscription from the American
College of Physicians and is also available to institu-
tions as part of a package of evidence-based medicine
resources marketed by Ovid. A closely related journal,
Evidence-Based Medicine, was initiated in 1995 and is
currently published by BMJ. Both journals are available
electronically,and much of the content of the 2 journals

Table 3.

Showing the characteristics of specific databases in a fashion that facilitates their use by emergency physicians.”

Resource Preappraised Presynthesized Question Primary Specialty

Cochrane Library Therapy All

Cochrane Database of Systematic Reviews v v

Database of Abstracts of Reviews of Effectiveness v v

Cochrane Controlled Trials Register

ACP Journal Club (1991-present) v All Internal medicine

Clinical Evidence v Therapy Internal medicine
v

Best Evidence Topics
Emergency Medical Abstracts (1977-present)

Emergency medicine

Therapy, diagnosis, prognosis
All Emergency medicine

"Resources limited to evidence published more recently than 1966 are identified by the relevant dates of inclusion in parentheses under the first column.
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was issued as a compendium on CD-ROM called Best
Evidence.'* Approximately half of the entries in ACP
Journal Club are common to the 2 journals, with
Evidence-Based Medicine maintaining asomewhat
broader clinical focus.

ACP Journal Club may be considered the prototype of
apreappraised source of clinical evidence. All issues of
adefined set of about 125 target journals are periodi-
cally searched, and primary research reports conform-
ing to specific types of clinical questions and meeting a
predefined set of minimum quality criteria are selected
forinclusion. ACP Journal Club largely reflects an inter-
nal medicine focus in its selection of studies for
abstracting and commentary, despite the fact thatits
targetjournals reflect a broad array of medical special-
ties, including surgery and pediatrics. An expanded
abstract drafted by the ACP Journal Club editors for each
included article encompasses arigorous critical
appraisal of the quality of the study, a digested form of
the results aimed at clinicians’ needs and perspectives,
and a brief commentary written by an individual famil-
iar with the relevant area of clinical practice. The result
isan abbreviated database that is quality filtered and
calculated to provide clinicians who are skilled in the
application of results of research to clinical practice
with an accelerated access to the most important clini-
cal evidencein a defined area of clinical practice.

ACP Journal Club and Evidence-Based Medicine have
limitations as databases for application to emergency
care. Their clinical focus is heavily weighted toward
internal medicine practice. Furthermore, the method-
ologic standards for inclusion of some study types of
particularly key significance to emergency physicians,
such as studies of performance of diagnostic tests,
mightbe so high as to exclude studies of clinical impor-
tance to our specialty. Studies published before 1991
will notbe found in ACP Journal Club. Nonetheless,
emergency clinicians seeking evidence onissues of
therapy pertaining to questions overlapping internal
medicine and emergency medicine practice will fre-
quently find ACP Journal Club useful. When relevant
citations are found, busy clinicians will appreciate the
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fact that the online summaries obviate the need to con-
sult the full text of the original articles.

Best Evidence Topics

Best Evidence Topics (http://www.bestbets.org/) is a
Web site maintained by members of the Department of
Emergency Medicine at the Manchester Royal Infirmary
in the United Kingdom. It constitutes a free-access
online database of shortcut reviews!” pertaining to
well-defined clinical questions, and is designed for
point-of-care use by emergency physicians. The Best
Evidence Topics Web site constitutes an online com-
pendium of reviews initially published in the Emergency
Medicine Journal and its predecessor, the Journal of
Accident and Emergency Medicine. Currently several
hundred entries are available and can be located either
by way of a search or through an easy-to-use index of
titles.

Best Evidence Topics summaries follow a defined
and structured format thatincludes an identified search
strategy, a hierarchical approach to the selection of arti-
cles, broadly identified critical appraisal criteria, and a
proctoring protocol for quality control. The search pro-
tocoluses, principally,a MEDLINE search from 1966
forward. The Cochrane Library and Best Evidence are
also considered for some topics. The summaries are in-
dexed by means of formatted clinical questions of inter-
est to emergency clinicians at the bedside. Appealing
and distinctive features of this resource include the rel-
atively explicit methodology used to createitand the
consideration of questions commonly encountered in
emergency practice for which rigorous systematic re-
views are unlikely to have been performed. Best Evi-
dence Topicsincludesinits catalog reviews of questions
for which the search protocol revealed no strong evi-
dence. The evidence, or absence thereof, as summa-
rized on these questions in Best Evidence Topics,
should not be taken as definitive. Only a single database
(MEDLINE) is cited for most of the searches, and the
estimation of the methodologic strength of the studies
and the magnitude of observed results is frequently
only qualitatively reported.
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Most of the questions addressed in Best Evidence
Topics pertain to issues of therapy and the clinical util-
ity of diagnostic tests. An example of the latter type of
question is the following: “Do follow-up x rays after an
initial period of immobilization in patients with elbow
injuries, no obvious fracture, and positive fat pad signs
resultin the identification of fractures that mandate
new interventions?” Issues of prognosis are also occa-
sionally addressed. Best Evidence Topics almost cer-
tainly constitutes the fastest route available to the
onsite emergency practitioner to the evidence that the
reviewers have identified on the questions they have
considered.

Clinical Evidence

Clinical Evidence (http://www.clinicalevidence.com/)
is primarily useful for issues of therapy thatintersect
the practice of internal medicine. Itis available online
by subscription through BMJ publishers and is also an
optional component of the Ovid institutional package
of evidence-based resources. It is different from ACP
Journal Club by virtue of presenting systematically
assembled qualitative syntheses of evidence pertaining
to specific clinical questions within defined topic areas.
Many advisors and contributors to Clinical Evidence are
also involved with the Cochrane Collaboration.

The syntheses in Clinical Evidence stop short of rig-
orous systematic reviews and meta-analyses. However,
the methodology used by the authors of Clinical
Evidenceis structured, explicit, and involves a system-
atic search for randomized trials and systematic reviews
in multiple databases and a methodologic appraisal of
theincluded studies. The organization of the resource
around focused clinical questions within clinical topic
areas lends a further appeal of the resource to the busy
clinician.

Clinical Evidence mightbe particularly useful to
emergency physicians in connection with questions
involving therapy or harm in areas related to internal
medicine practice when multiple studies render im-
practical a primary critical appraisal by the practitioner
at the point of care. In such asituation, asearch by an
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emergency physician of the Cochrane Database of
Systematic Reviews, if unsuccessful, might be followed
by a search of Clinical Evidence.

The Cochrane Library

A previousarticle in the Annals of Emergency
Medicine Skills for Evidence-Based Emergency Care
series described the 3 component databases of the
Cochrane Library (http://www.cochranelibrary.com/
cochrane/) and their usefulness to emergency physi-
cians.'® The Library is available by subscription, either
through CD-ROM or online, to individuals and to insti-
tutions and is also a component of the evidence-based
medicine resources package offered to institutions by
Ovid. Itis a useful source of systematic reviews and ran-
domized trials onissues of therapy and prevention.

The Cochrane Database of Systematic Reviews cur-
rently includes more than 1,500 reviews constituting
rigorous syntheses of evidence on questions of therapy
and prevention. Abstracts, butnot the full text, of the
reviews included in the Cochrane Database of Systematic
Reviews are available for free access. Among the data-
bases we considered in this article, only the Cochrane
Database of Systematic Reviews and the Database of
Abstracts of Reviews of Effectiveness within the
Cochrane Library encompass fully rigorous syntheses
of the evidence included in the component reviews.

The databases of the Cochrane Library pertain to all
medical specialities, although to varying degrees. A
structured review of the Cochrane Database of System-
atic Reviews in April 2000 found that up to 18% of the
reviews were at least indirectly relevant to emergency
practice.!” The Cochrane Controlled Trials Register
currently includes almost 350,000 citations and is the
largest such registry in existence. This, together with
the Cochrane Database of Systematic Reviews and the
Database of Abstracts of Reviews of Effectiveness data-
base, make the Cochrane Library areasonable first
choice for the emergency clinician seeking evidence
regarding a question pertaining to therapy, prevention,
or to any issue for which arandomized trial would con-
stitute a preferred and likely study design.
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Emergency Medical Abstracts

Emergency Medical Abstracts (http:/www.ccme.
org/EMA/EMA_about_set.html) isa product developed
and marketed by subscription for use by both emer-
gency clinicians and academics for the purpose of keep-
ing up to date with literature in this specialty. Emer-
gency Medical Abstracts is available both ina CD-ROM
version and online. The search engines of the 2 versions
differ, and users must become familiar with the idiosyn-
crasies of their own preferred mode of access.

Emergency Medical Abstracts comprises a com-
bined database of more than 180,000 citations extend-
ingback to 1977. The database is drawn from the
English-language journals indexed in Current
Contents (http://www.isinet.com/isi/products/cc/edi-
tions/cccm/index.html), corresponding to a target set
ofupto 1,120 peer-reviewed medical journals. Current
Contents allows the titles of all issues of this journal set
to be periodically screened. Citations of articles per-
ceived to be relevant to emergency medicine are identi-
fied and included in the Emergency Medical Abstracts
database. Forty articles per month are selected from the
parentsetand are included in a separate database of
abstracted citations. The 2 databases are substantially
exclusive of each other, with the nonabstracted data-
base of Emergency Medical Abstracts encompassing
most of the total resource. In practice, an effective
search of Emergency Medical Abstracts for articles rele-
vant to a particular topic or question might require sep-
arate searches of both the abstracted and nonabstracted
databases. In most cases, itis efficient to begin with the
abstracted database and to use the “indexed search”
option. The latteris the equivalent within Emergency
Medical Abstracts of a medical subject heading (MeSH)
search on MEDLINE, the nonindexed search of Emer-
gency Medical Abstracts corresponding toa MEDLINE
text word search.? If nothing is found in the Emergency
Medical Abstracts abstracted database, the user may;,
depending on the circumstances, elect a search of the
nonabstracted database or consider asearch of a large,
comprehensive database, suchas MEDLINE. The
authors’ original abstracts can be recovered quickly by
way of an author or title search on MEDLINE. The user
should be aware that there is up toa 7-month lag be-
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tween an article’s publication and its appearance in the
Emergency Medical Abstracts database.

Although sometimes requiring several steps to com-
plete, asearch of Emergency Medical Abstracts fre-
quently constitutes the fastest and most efficient way of
locating primary studies relevant to clinical questions
arising from emergency care. Thisis because itis both
relatively small and filtered for relevance to emergency
medicine. Emergency Medical Abstracts does not, how-
ever, constitute a quality-filtered database. Included
articles have not passed a screening on the basis of study
design or methodologic strength. Users must therefore
be prepared to undertake a critical appraisal of the re-
sults of a search on their own. Systematic reviews
included in the Cochrane Database of Reviews of
Effectiveness are notincluded in Emergency Medical
Abstracts.

Emergency Medical Abstracts is a particularly suit-
able choice when the user is searching for evidence ona
question relevant to emergency medicine notinvolving
anissue of therapy or prevention. For example, as men-
tioned previously, ACP Journal Club imposes arelatively
high quality standard for inclusion of studies of diag-
nostic test performance and clinical decision rules.
Failure to find arelevant study pertaining to such ques-
tions in ACP Journal Club, even if relevant to both emer-
gency medicine and internal medicine, should prompta
search of Emergency Medical Abstracts before diving
into the huge MEDLINE database or to giving up the
effort.

Homegrown Databases

Animportant principle of evidence-based clinical
practiceis “once you have found the evidence, never let
itgo.” The work of Sackett and Straus'® suggests that,
for clinical evidence to be used consistently in a busy
care setting, it must be available to clinicians with a
time delay of not much more than 11 seconds. Few if
any of the aforementioned resources and databases can
consistently satisfy this time constraint. Practitioners
are therefore encouraged to develop point-of-care elec-
tronic repositories of summaries of evidence found in
the course of previous searches, formatted in whatever
fashion they find to be convenient for clinical applica-
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tion. One approach to formatting the summaries that
make up such arepository has been previously demon-
strated in the Annals of Emergency Medicine Skills for
Evidence-Based Emergency Care series.!® Such reposi-
tories are not themselves reviews but rather tools de-
signed to facilitate the clinical use of information inde-
pendently identified as valid and applicable. Many
individuals and EDs are equipped to provide such a
repository for themselves. A free-access online resource
aimed at emergency practitioners and developed for
this purpose, the “journal club bank,” is maintained by
the Evidence-Based Emergency Medicine Working
Group at the New York Academy of Medicine (http://
www.ebem.org).%°

STEP 4: SEARCH THE SELECTED RESOURCES
AND DATABASES

Clinicians who have digested the content of the earlier
installments in this series?-> will find the task of search-
ing smaller filtered databases to be the least challenging
of the 4 tasks we have identified. Simple single-term
search strategies are frequently adequate to locate the
relevant citations and entries, and itis rare that a clini-
cian needs a search strategy more elaborate than 2 or 3
subject terms linked by “AND.” Use of special limits
conforming to specific study types, year of publication,
or age groups is virtually never required to limit the hits
to amanageable number. Use of validated search strate-
gies for specific question types, crucial for efficient use
of the huge MEDLINE database,*is similarly unneces-
sary when relevant filtered databases are available. In
effect, the careful use of the Patients-Interventions-
Comparisons-Outcomes formatting scheme, character-
ization of the question type, and identification of pre-
ferred study design has, through facilitating the
judicious selection of an appropriate small database,
made unnecessary a complicated search strategy or
refined searching skills. The demonstration that fol-
lows illustrates this latter point.

Idiosyncrasies of response to specific search strate-
giesareinevitable when independently generated
databases are involved. The user of filtered databases
should become familiar with the particularities of their
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response to specific search entries to maximize effi-
ciency. The search programs available through different
modes of access to the same resource might perform dif-
ferently in response to the same search strategy. As an
example, borrowed from the demonstration searches
reported in the following paragraphs, the CD-ROM ver-
sion of Emergency Medical Abstracts accepts “IIb/I11a”
asanindexed search entry in the abstracted database
butrejects the term “glycoprotein.” The online version
of the same abstracted database requires the first term
to be entered as “IIb AND IIIa” and also accepts the term
“glycoprotein.” Large databases, such as MEDLINE,
incorporate features thatallow experienced searchers
to query the details of how MeSH terms are indexed and
assigned to specific articles.? In the case of smaller
databases, the user generally has to fiddle until a pro-
ductive matchis achieved.

To demonstrate how the resources we have just de-
scribed perform in practice, we provide the results of
their use in relationship to our 4 foreground questions
regarding a patient with chest pain. For each question,
the authors were aware in advance of the existence of
specificrelevant studies. We defined these as “target
articles” for the respective questions, and we arbitrarily
selected them before any of the databases discussed
here were searched. We then took the targetarticles as a
point of departure for demonstrating the performance
of the different resources. In doing so, the only mea-
sures of performance that we consistently evaluated
were the presence or absence of the target articles in the
database and the number of total citations included in
the searches that found them. We made no systematic
attempt to evaluate the relevance of additional cita-
tions. When we did not find a target article in an initial
search of a database, we did multiple searches, includ-
ingauthor searches, to verify its absence. All of the tar-
getarticles are either in MEDLINE or in the Cochrane
Database of Systematic Reviews.

Because the choice of questions and of target articles
was arbitrary and the evaluation was limited, the sum-
mary presented here and in Table 4 should be viewed as
aqualitative illustration of the principles discussed in
this article and notas an objective assessment of the rel-
ative merits of the resources in question. Notably, the
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clinical topic area we have chosen, patients presenting
acutely with chest pain consistent with myocardial
ischemia, constitutes acommon concern of both in-
ternists and emergency physicians. The pattern of hits
observed in the different databases we have searched
reflects this commonality and would likely be different
for clinical queries of emergency practitioners that are
notasrelevant to internal medicine practice.

Question 1: Does the addition of a glycoprotein llb/llla receptor
antagonist to heparin and 3-blockade decrease mortality in ED
patients with chest pain and nondiagnostic ECGs?

Thisisa therapyissue involving a relatively new
productunder active clinical research investigation.
Multiple randomized trials and systematic reviews are
relevant.?!-2* All of the resources yielded relevant hits.
When the clinician is aware that a question on therapy
has been the subject of multiple studies, the most effi-

cient choiceis frequently a source of an updated defini-
tive review or synthesis of evidence, such as the
Cochrane Database of Systematic Reviews, ACP Journal
Club, or Clinical Evidence. The latter is particularly rele-
vant when the question involves a therapy relevant to
internal medicine practice. The Cochrane Library and
ACP Journal Club each include all 4 of the target articles,
together with numerous other relevant trials and
reviews. The Cochrane Database of Systematic Reviews
contains a systematic review relevant to the question.??
Notably, the Cochrane Controlled Trials Registry,
although containing the 2 individual trials, yielded
more than 600 citations by using the simple search
strategy. A clinician might be less inclined to use this
database when many individual trials have been done
ona question. Clinical Evidence based its summary on a
somewhat less up-to-date systematic review?> than
those located in the ACP Journal Club.?'->? The system-

Table 4.
Results of searches performed on 4 questions pertaining to a patient presenting to an ED with chest pain consistent with myocardial
ischemia.”
Question 1 Question 2 Question 3 Question 4
Search Target Search Target Search Target Search Target
Database Terms' Articles/Hits Terms' Articles/Hits Terms' Articles/Hits Terms' Articles/Hits
Cochrane Library Glycoprotein 4/* NA NA NA NA NA NA
Clinical Evidence Unstable angina 218 NA NA NA NA NA NA
ACP Journal Club Glycoprotein, 4/48 Troponin 0/17 NA NA Cocaine 0/6
eptifibatide
Best Evidence Topics" Myocardial 2/22 Myocardial 0/22 Myocardial 0/22 Myocardial 2/22
infarction infarction infarction infarction
Emergency Medical 11b/Illa, glyco- 3/27 Troponin 1/54 Infarct, myo- 177 Cocaine, cardiac, 4/185
Abstracts' protein cardial, rule chest

NA, Not applicable to question or to target article or articles.

"When appropriate, the resources were searched for any of several specified target articles. The table presents 5 resources in the order of increasing applicability to the 4 demon-
stration questions. The number of target articles found and the total number of hits are recorded. Searches were updated September-November 2002.

1. Does the addition of a glycoprotein IIb/Illa receptor antagonist to heparin and B-blockade decrease mortality in ED patients with chest pain and nondiagnostic ECGs?

2. Does a negative troponin | level at 6 hours after onset of chest pain rule out myocardial infarction?

3. 1s “zero tolerance” for missed myocardial infarction a cost-effective policy for an urban ED?

4. Are clinically stable patients with cocaine-related chest pain at risk for near-term life-threatening events?

Target articles: question 1, references 21 to 24; question 2, reference 26; question 3, reference 30; question 4, references 31 to 34.

"No attempt has been made to notate the combinations of terms used in the individual searches.

*The Cochrane Database of Systematic Reviews, the Database of Abstracts of Reviews of Effectiveness, and the Cochrane Controlled Trials Registry yielded 12, 7, and 624 hits,

respectively.

SA single topic entry, “unstable angina,” found one entry that referenced 2 target articles.

IIA single search of Best Evidence Topics using the term “myocardial infarction” yielded 22 hits that included all of the shortcut summaries that included any of the 10 target articles

for the 4 questions.

The nonabstracted database was only searched if the abstracted database failed to identify the target articles.
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aticreview cited by Clinical Evidence does, however,
include the 2 individual trials of the target set of arti-
cles.??:2* Emergency Medical Abstracts identified all of
the target articles except for the Cochrane review??
and also relevant articles notincluded in the target set.
Best Evidence Topics identified the 2 randomized tri-
als butnot the 2 systematic reviews included in the
target set.

Question 2: Does a negative troponin | at 6 hours after onset of
chest pain rule out myocardial infarction?

Because this is a question pertaining to the perfor-
mance of adiagnostic test, the Cochrane Library and
Clinical Evidence are inapplicable. Only Emergency
Medical Abstracts directly identified the target arti-
cle.?® Two additional relevant studies were also identi-
fied in the abstracted database of Emergency Medical
Abstracts.?”-?8 The ACP Journal Club, although not con-
taining the target article, does include a citation and
summary of arelevant systematic review, also included
in the nonabstracted database of Emergency Medical
Abstracts.?” Best Evidence Topics listed a shortcut
review in progress but no specific citations.

Question 3: Is “zero tolerance” for missed myocardial
infarction a cost-effective policy for an urban ED?

The third question seeks a study that would identify
adecision or action threshold, in this case a likelihood
of myocardial infarction below which a patient pre-
senting to an ED with chest pain could reasonably be
considered for discharge. This is a question type for
which astudy design, such as arandomized trial or
simple cohort study, is unlikely to be feasible. As a
result, resources restricted to issues of therapy are
inappropriate. In addition, the target article was pub-
lished before 1991 ,3° rendering the ACP Journal Club
inapplicable. Under these circumstances, many users
would turn to MEDLINE and might need to do an
extensive search to find the one target article. A spe-
cialty-filtered database constitutes an alternative. The
citation was found in the nonabstracted database of
Emergency Medical Abstracts by using a simple search
strategy. The same strategy used in Ovid MEDLINE
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from 1966 to the present yielded only 39 citations but
did notlocate the targetarticle.

Question 4: Are clinically stable patients with cocaine-related
chest pain at risk for near term life-threatening events?

The fourth question involves a prognosis issue per-
taining to patients with cocaine-related chest pain. The
4 targetarticles comprise research done by Hollander et
al>1-33and Weber etal.>* Once again, only the specialty-
filtered resources, Best Evidence Topics and Emergency
Medical Abstracts, yielded citations of these studies,
and only the latter included all 4. We required a total of
3 searches of Emergency Medical Abstracts, 2 using the
nonabstracted database.

Table 4 illustrates the simplicity of search strategies
required to efficiently identify citations in small data-
bases. Most of the searches involved 1 or 2 terms; occa-
sionally, an alternative search term was required. The
entire database was searched in all cases, with no need
for limits, such as year of publication. In almost all
cases, only a small number of citations needed to be
screened to find the target articles.

A comparison of Emergency Medical Abstracts with
MEDLINE illustrates the ease and efficiency of using a
limited database. All but 1 of the 10 targetarticles for
the 4 questions, together with a number of other rele-
vantarticles, were located in Emergency Medical
Abstracts by means of a total of 7 searches using 1 to 3
terms each. These 7 searches yielded amean 0f 49, a
median of 53, and arange of 14 to 102 citations per
search. The same subject heading searches run on Ovid
MEDLINE from 1966 to the present yielded a mean of
17,252, amedian of 1,854, and arange of 39 t0 93,867
citations per search. No clinician would find a search
yielding thousands of citations to be useful. Therefore,
to use MEDLINE as the source of clinical evidence on
our demonstration questions, a clinician would have to
use more complex search strategies to limit the number
of citations and might ultimately exclude our target
articlesin the process.

Best Evidence Topics only included 4 of the 10 target
articles. However, all those that were included were
rapidly identified by means of a simple generic search
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term, “myocardial infarction.” The results obtained by
using Emergency Medical Abstracts and Best Evidence
Topicsillustrate the potential power of small, specialty-
filtered databases for facilitating emergency practition-
ers’streamlined access to primary clinical evidence on
focused clinical questions.

In summary, small filtered databases are capable of
facilitating rapid point-of-care access to clinical evi-
dence and might make a crucial difference in rendering
evidence-based emergency care achievable. Emergency
practitioners must combine a thorough knowledge of
several such databases with the ability to rapidly ana-
lyze clinical questions and to match them to the data-
base most likely to contain the best evidence to maxi-
mize this potential.

In this article, we have presented a systematic ap-
proach to analyzing clinical questions and have de-
scribed several resources and databases of different
types potentially relevant to emergency care. Of those
we have considered, some are limited to specific study
designs, some to specific types of clinical question, and
some to specific areas of clinical practice. In some but
notall cases, the contents reflect minimum quality
standards for the included study designs. In addition to
question type, preferred study design, and practice
area, the emergency clinician needs to consider the year
of publication and to estimate of the amount of clinical
research thatislikely to have been done on a question to
decide which database is likely to be most useful.

We advise the reader to select arelatively small group
of options and to become intimately familiar over time
with how they perform in relationship to specific types
of questions. As s true of the development of clinical
skills, the development of information skills involves
an initial grasp of principles and requires a fair amount
of practice to become proficient.

Received for publication October7,2002. Revision received
January 20,2003. Accepted for publication January 31, 2003.

The authorsreportthis study did notreceive any outside funding or
support.

Address for reprints: Peter C. Wyer, MD, 446 Pelhamdale Avenue,
Pelham, NY 10803; E-mail pwyer@att.net.

148

REFERENCES

1. Corrall CJ, Wyer PC, Zick LS, et al. How to find evidence when you need it, part 1:
databases, search programs and strategies. Ann Emerg Med. 2002;39:302-306.

2. Gallagher PE, Allen TY, Wyer PC. How to find evidence when you need it, part 2: a
clinician’s guide to MEDLINE: the basics. Ann Emerg Med. 2002;39:436-440.

3. Gallagher PE, Allen TY, Wyer PC. How to find evidence when you need it, part 3: a
clinician’s guide to MEDLINE: tricks and special skills. Ann Emerg Med. 2002;39:547-551.

4. Haynes RB, Wilczynski N, McKibbon A, et al. Developing optimal search strategies
for detecting clinically sound studies in MEDLINE. J Am Med Informatics Assoc.
1994;1:447-458.

5. McKibbon A, Hunt D, Richardson WS, et al. Finding the evidence. In: Guyatt G,
Rennie D, eds. Users’ Guides to the Medical Literature. Chicago, IL: AMA Press; 2002.

6. Hunt DL, Jaeschke R, McKibbon KA, et al. Users’ guides to the medical literature:
XXI. Using electronic health information resources in evidence-based practice. JAMA.
2000;283:1875-1879.

7. Richardson WS, Wilson MC, Nishikawa J, et al. The well-built clinical question: a
key to evidence-based decisions. ACP J Club. 1995;123:A12-A13.

8. Oxman AD, Sackett DL, Guyatt GH, et al. Users’ guides to the medical literature I.
How to get started. JAMA. 1993;270:2093-2095.

9. Guyatt G, Rennie D. Users’ Guides to the Medical Literature. A Manual for
Evidence-Based Clinical Practice. Chicago, IL: AMA Press; 2002.

10. Sackett DL, Haynes RB. Evidence base of clinical diagnosis: the architecture of
diagnostic research. BMJ. 2002;324:539-541.

11. Jaeschke R, Guyatt GH, Sackett DL, et al. User’s guides to the medical literature:
IIl. How to use an article about a diagnostic test. A. Are the results of the study valid?
JAMA. 1994;271:389-391.

12. Jaeschke R, Guyatt GH, Sackett DL, et al. User’s guides to the medical literature:
Ill. How to use an article about a diagnostic test B. What are the results and will they
help me in caring for my patients? JAMA. 1994;271:703-707.

13. Wyer PC, Cordell WH. Evidence-based emergency medicine: updates, feedback
and links. Ann Emerg Med. 1999;34.657-663.

14. Best Evidence. CD-ROM. Philadelphia, PA: American College of Physicians; 2000.

15. Wyer PC, Rowe BH, Guyatt GH, et al. The clinician and the medical literature: when
can we take a shortcut? Ann Emerg Med. 2000;36:149-155.

16. Rowe B, Alderson P. The Cochrane Library: a resource for clinical problem solving
in emergency medicine. Ann Emerg Med. 1999;34:86-90.

17. Emond SD, Wyer PC, Brown MD, et al. How relevant are the systematic reviews in
the Cochrane Library to emergency medical practice? Ann Emerg Med. 2002;39:153-158.

18. Sackett DL, Straus SE. Finding and applying evidence during clinical rounds: the
“evidence cart.” JAMA. 1998;280:1336-1338.

19. Wyer PC. The critically appraised topic: closing the evidence-transfer gap. Ann
Emerg Med. 1997;30:639-640.

20. Yeh B, Wyer PC. Bringing Journal Club to the bedside: a hands-on demonstration
of an on-line repository allowing electronic storage and point-of-care retrieval of
Journal Club exercises for emergency medicine residency programs [abstract]. Acad
Emerg Med. 1999;6:487.

21. Boersma E, Harrington RA, Moliterno DJ, et al. Platelet glycoprotein IIb/Illa inhibi-
tors in acute coronary syndromes: a meta-analysis of all major randomised clinical tri-
als. Lancet. 2002;359:189-198.

22. Bosch X, Marrugat J. Platelet glycoprotein l1b/Illa blockers for percutaneous coro-
nary revascularization, and unstable angina and non-ST-segment elevation myocardial
infarction (Cochrane Review). In: The Cochrane Library. Oxford, United Kingdom: Update
Software; 2002.

23. PRISM-PLUS Study Investigators. Inhibition of the platelet glycoprotein Ilb/Illa
receptor with tirofiban in unstable angina and non-Q-wave myocardial infarction.
N Engl J Med. 1998;338:1488-1497.

ANNALS OF EMERGENCY MEDICINE 42:1 JULY 2003



MATCHING CLINICAL QUESTIONS TO DATABASES
Wyer, Allen & Corrall

24. The PURSUIT Trial Investigators. Inhibition of platelet glycoprotein Ilb/Illa with

eptifibatide in patients with acute coronary syndromes. N Engl J Med. 1998;339:436-443.

25. McDonagh MS, Bachmann LM, Golder S, et al. A rapid and systematic review of
the clinical effectiveness and cost-effectiveness of glycoprotein llb/llla antagonists in
the medical management of unstable angina. Health Technol Assess. 2000;4:1-95.

26. Hamm CW, Goldmann BU, Heeschen C, et al. Emergency room triage of patients
with acute chest pain by means of rapid testing for cardiac troponin T or troponin I.
N Engl J Med. 1997;337:1648-1653.

27. D’Costa M, Fleming E, Patterson MC. Cardiac troponin | for the diagnosis of acute
myocardial infarction in the emergency department. Am J Clin Pathol. 1997;108:550-555.

28. Pervaiz S, Anderson FP, Lohmann TP, et al. Comparative analysis of cardiac tro-
ponin | and creatine kinase-MB as markers of acute myocardial infarction. Clin Cardiol.
1997;20:269-271.

29. Ebell MH, Flewelling D, Flynn CA. A systematic review of troponin T and | for diag-
nosing acute myocardial infarction. J Fam Pract. 2000;49:550-556.

30. Wears RL, Li S, Hernandez JD, et al. How many myocardial infarctions should we
rule out? Ann Emerg Med. 1989;18:953-963.

31. Hollander JE, Hoffman RS, Gennis P, et al. Prospective multicenter evaluation of
cocaine-associated chest pain. Acad Emerg Med. 1994;1:330-339.

32. Hollander JE, Gennis P, Fairweather P, et al. Cocaine-associated chest pain: one-
year follow-up. Acad Emerg Med. 1995;2:179-184.

33. Hollander JE, Hoffman RS, Burstein JL, et al. Cocaine-associated myocardial
infarction: mortality and complications. Arch Intern Med. 1995;155:1081-1086.

34. Weber JE, Chudnofsky CR, Boczar M, et al. Cocaine-associated chest pain: how
common is myocardial infarction? Acad Emerg Med. 2000;7:873-877.

JULY 2003 42:1 ANNALS OF EMERGENCY MEDICINE

149



