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Preface


The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based Practice Centers (EPCs), sponsors the development of evidence reports and technology assessments to assist public- and private-sector organizations in their efforts to improve the quality of health care in the United States.  The reports and assessments provide organizations with comprehensive, science-based information on common, costly medical conditions and new health care technologies.  The EPCs systematically review the relevant scientific literature on topics assigned to them by AHRQ and conduct additional analyses when appropriate prior to developing their reports and assessments.


To bring the broadest range of experts into the development of evidence reports and health technology assessments, AHRQ encourages the EPCs to form partnerships and enter into collaborations with other medical and research organizations.  The EPCs work with these partner organizations to ensure that the evidence reports and technology assessments they produce will become building blocks for health care quality improvement projects throughout the Nation.  The reports undergo peer review prior to their release.


AHRQ expects that the EPC evidence reports and technology assessments will inform individual health plans, providers, and purchasers as well as the health care system as a whole by providing important information to help improve health care quality.


We welcome written comments on this evidence report.  They may be sent to:  Director, Center for Practice and Technology Assessment, Agency for Healthcare Research and Quality, 6010 Executive Blvd., Suite 300, Rockville, MD 20852.

Douglas B. Kamerow, M.D.



John M. Eisenberg, M.D.


Director, Center for Practice



Director

    and Technology Assessment


Agency for Healthcare Research 

Agency for Healthcare Research



and Quality

     and Quality






The authors of this report are responsible for its content.  Statements in the report should not be construed as endorsement by the Agency for Healthcare Research and Quality or the U.S. Department of Health and Human Services of a particular drug, device, test, treatment, or other clinical service.



Structured Abstract
Objectives.  Acute cardiac ischemia (ACI) includes unstable angina pectoris (UAP) and acute myocardial infarction (AMI) and is the leading cause of death in the United States.  The rapid and accurate diagnosis of ACI has substantial clinical and economic benefits.  We have updated a 1997 report that evaluated the diagnostic technologies for identifying patients with ACI in the emergency department (ED), where most patients with ACI enter the health care system.

Search Strategy.  We conducted a comprehensive MEDLINE search of the English-language literature published between 1966 and December 1998.  Additional articles were retrieved from references cited in the 1997 report and bibliographies of retrieved articles.  Search terms included those related to the diagnosis of ACI, AMI, and UAP in the ED and to the following technologies:  prehospital electrocardiography (ECG), continuous/serial ECG, nonstandard leads ECG, exercise stress ECG, the ACI Time-Insensitive Predictive Instrument (ACI-TIPI), the Goldman chest pain protocol, biomarkers, sestamibi myocardial perfusion imaging, echocardiography, and computer-based decision aids.

Selection Criteria.  We reviewed studies that assessed the diagnostic performance of these technologies and their impact on health care delivery.  Study populations were adult patients presenting to EDs with signs and symptoms suggestive of ACI.

Data Collection and Analysis.  Study test performance or clinical impact data were abstracted.  Each study was also assessed for its applicability and methodological quality.  Evidence tables were constructed for the technologies.  Meta-analyses were conducted to summarize the test performance and the clinical impact of the technologies. A decision and cost-effectiveness analysis was performed to evaluate the tradeoff between costs associated with a technology and its triage accuracy.

Main Results.  We screened 6,667 MEDLINE titles, retrieved 407 articles, and included 105 studies in the analysis.  Most studies evaluated the diagnostic performance of the technologies; a few evaluated the clinical impact of routine use.  In the general ED setting, only ACI-TIPI was shown to be able to identify most of the patients with ACI and to reduce unnecessary hospitalizations.  Single measurement of biomarkers at presentation to the ED has poor sensitivity for AMI although most biomarkers have high specificity.  Serial measurements can greatly increase the sensitivity for AMI while maintaining excellent specificity.  However, biomarkers cannot identify most UAP.


Seventeen technologies and four combinations of technologies were evaluated in the cost-effectiveness analysis. Through the use of diagnostic performance data, the combination of troponin T and echocardiography was shown to have the best triage accuracy for patients with ACI and to be the most cost-effective. Through the use of clinical impact data, ACI-TIPI was shown to have the best triage accuracy for patients with ACI and to be the most cost-effective technology.

Conclusions.  
•
A diverse array of technologies with varying degrees of diagnostic accuracy is available for use in general or selected patient populations to diagnose ACI in the ED.

•
No single technology is able to identify all ACI patients and at the same time avoid hospitalizing many patients without ACI.

•
Most studies evaluated patients with AMI rather than ACI.

•
Research on the diagnosis of ACI in the ED is characterized by great heterogeneity among studies because of the large number of variables that can be studied.  This heterogeneity has resulted in fragmented evidence that is not easily synthesized into a coherent whole. 

•
Some technologies (e.g., echocardiography, sestamibi imaging, exercise ECG) remain underevaluated, and little research has been done on the value of sequential testing or on test combinations.

•
The number of studies on the clinical impact of these technologies is inadequate.

•
The quality of reporting by studies in this area needs to be improved.
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