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Effectiveness and Comparative Effectiveness Reviews, systematic reviews of existing research
on the effectiveness, comparative effectiveness, and comparative harms of different medical
tests, are intended to provide relevant evidence to inform real-world health care decisions for
patients, providers, and policymakers. In an effort to improve the transparency, consistency, and
scientific rigor of the work of the Effective Health Care (EHC) Program, through a collaborative
effort within the Evidence-based Practice Center Program, have developed a Methods Guide for
Medical Test Reviews. We intend that these documents will serve as a resource for our EPCs as
well as for other investigators interested in conducting systematic reviews on medical tests.

This Medical Test Methods guide is intended to be a practical guide for those who prepare and
use systematic reviews on medical tests. This document complements the EPC Methods Guide
on Comparative Effectiveness Reviews

(http://www .effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-
reports/?pageaction=displayproduct&productid=318), which focuses on methods to assess the
effectiveness of treatments and interventions. The guidance here applies the same principles for
assessing treatments to the issues and challenges in assessing medical tests and highlights
particular areas where the inherently different qualities of medical tests necessitate a different or
variation of the approach to systematic review compared to a review on treatments. We provide
guidance in stepwise fashion for those conducting a systematic review.

The Medical Test Methods Guide is a living document, and will be updated as further empirical
evidence develops and our understanding of better methods improves. Comments and
suggestions on the Medical Test Methods Guide and the Effective Health Care Program can be
made at www.effectivehealthcare.ahrq.gov.

None of the investigators have any affiliations or financial involvement that conflicts with the
material presented in this report.




Paper 4. Searching for Studies

Locating all published studies relevant to the key questions is a goal of all systematic reviews.
Inevitably, Evidence-based Practic Centers (EPCs) encounter variation in whether or how a
study is published and in how the elements of a study are reported in the literature or indexed by
organizations such as the National Library of Medicine. A systematic search must attempt to
overcome these problems to identify all relevant studies, taking into account the usual constraints
on time and resources.

With studies of medical tests, locating all available studies is especially important because the
results of studies of medical tests themselves tend to be highly variable.'” In the face of such
challenges, searches need to use multiple approaches to have high recall (sensitivity).
Unfortunately, sensitivity usually comes at the cost of relevance (specificity). Any systematic
review of medical tests is likely to involve a good deal of human labor identifying relevant
articles from large batches of potentially relevant articles to be sure that none is missed. In this
paper, we discuss some of the challenges in identifying studies, focusing on medical tests.

Common Challenges

Systematic reviews of test strategies for a given condition require a search on each of the
relevant test strategies under consideration. In conducting the search, an EPC may use one of two
approaches. The EPC may search on all possible tests used to evaluate the given disease, which
requires knowing all the possible test strategies available, or the EPC may search on the disease
or condition and then focus on medical test evaluation for that disease.

When a review focuses on specific named tests, searching is relatively straightforward. The
names of the tests can be used to locate studies, and a specific search for the diagnostic concept
may not be necessary.”™

However, searches for a disease or condition are broader searches and greatly increase the
burden of work in filtering down to the relevant studies on medical test evaluation.

Principles for Addressing the Challenges

Principle 1: Do not rely on search filters alone

Several search filters (sometimes called “hedges’), which are pre-prepared and tested searches
that can be combined with searches on a particular disease or condition, have been developed to
aid systematic reviewers evaluating medical tests. Most of these filters have been developed for
MEDLINE®.' In particular, one filter’ is used in the PubMed® Clinical Queries for diagnosis
(Table 4-1). Search filters have also been developed specifically for diagnostic imaging® and for
EMBASE®.”"’



Table 4-1. Diagnosis Clinical Query for PubMed

Category | Optimization Sensitivity/Specificity | PubMed search string

Diagnosis | Sensitivity/breadth 98%/74% (sensitiv*[Title/Abstract] OR sensitivity
and specificity[MeSH Terms] OR
diagnos*[Title/Abstract] OR
diagnosis[MeSH:noexp] OR diagnostic*
[MeSH:noexp] OR
diagnosis,differential[MeSH:noexp] OR
diagnosis[Subheading:noexp])

Specificity/narrowness | 64%/98% (specificity[Title/Abstract])

Unfortunately, although these search filters are useful for the casual searcher who simply needs
some good articles on diagnosis, they are inappropriate for use in systematic reviews of clinical
effectiveness. Several researchers™®''"'? have reported that using these filters for systematic
reviews may result in relevant studies being missed. Vincent found that most of the available
filters perform better when they are being evaluated than when they are used in the context of an
actual systematic review; '“this finding is particularly true for studies published before 1990
because of non-standardized reporting and indexing of medical test studies.

In recent years, improved reporting and indexing of randomized controlled trials (RCTs) have
made such trials much easier to find. There is reason to believe that reporting and indexing of
medical test studies will similarly improve in the future.'' In fact, Kastner and colleagues'
recently reviewed 22 systematic reviews of diagnostic accuracy published in 2006 to determine
whether the PubMed Clinical Queries for diagnosis would be sufficient to locate all the primary
studies that the 22 systematic reviews had identified through traditional search strategies. Using
these filters in MEDLINE and EMBASE, the authors found 99 percent of the articles in the
systematic reviews they examined, and they determined that the missed articles would not have
altered the conclusions of the systematic reviews. The authors therefore concluded that filters
may be appropriate when searching for systematic reviews of medical test accuracy. However,
until more evidence of their effectiveness is found, we recommend that EPCs not rely on them
exclusively.

Principle 2: Do not rely on controlled vocabulary alone

It is important to use all known variants of the test name when searching, and these may not all
be controlled vocabulary terms. Because reporting and indexing of studies of medical tests is so
variable, one cannot rely on controlled vocabulary terms alone.*

Because indexing of medical tests is variable, using textwords for particular medical tests will
help to identify medical test articles that have not yet been indexed or that have not been indexed
properly.3 Filters may suggest the sort of textwords that may be appropriate. As always—but in
particular with searches for studies of medical tests—we advise EPCs to search more than one
database and to tailor search strategies to each individual database."*

Until reporting and indexing are improved and standardized, a combination of highly sensitive
searches and brute force article screening will remain the best approach for systematically
searching the medical test literature.”®'""'> Even an initial sensitive search is likely to miss



relevant articles, and following cited references from relevant articles (hand searching) and
identifying articles that cite key studies remain important sources of citations."’

Because the FDA regulates many medical tests as medical devices, another potential source of
information is regulatory documents. Reviewers who know the name of specific tests can search
for regulatory documents at the FDA’s Device website:
http://www.accessdata.fda.gov/scripts/cdrh/devicesatfda/index.cfm.

lHlustration

In the AHRQ report, Testing for BNP and NT-proBNP in the Diagnosis and Prognosis of Heart
Failure,'® the medical tests in question were known. Therefore, the search consisted of all
possible variations on the names of these tests and did not need to include a search string to
capture the diagnostic testing concept. By contrast, in the AHRQ report, Effectiveness of
Noninvasive Diagnostic Tests for Breast Abnormalities,"” all possible diagnostic tests were not
known. For this reason, the search strategy included a search string meant to capture the
diagnostic testing concept, and this relied heavily on textwords. The actual search strategy used
in PubMed to capture the concept of diagnostic tests was as follows: diagnosis OR diagnose OR
diagnostic OR di[sh] OR “gold standard” OR “ROC” OR receiver operating characteristic” OR
sensitivity and specificity[mh] OR likelihood OR “false positive” OR “false negative” OR “true
positive” OR “true negative” OR “predictive value” OR accuracy OR precision.

Summary

Key points are:

e Currently, diagnostic search filters—or, more specifically, the reporting and indexing
of medical test studies upon which these filters rely—are not sufficiently well-
developed to be depended upon exclusively for systematic reviews.

e [fthe full range of tests is known, EPCs may not need to search for the concept of
diagnostic testing; searching for the specific test using all possible variant names may
be sufficient.

e Combining highly sensitive searches utilizing textwords with hand searching and
acquisition and review of cited references in relevant papers is currently the best way
to identify all or most relevant studies for a systematic review.

e Do not rely on controlled vocabulary alone.

e Check Devices@FDA.
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