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Abstract:

Background The National Quality Forum (NQF) has endorsed a performance measure designed to increase imaging
efficiency for the evaluation of pulmonary embolism (PE) in the emergency department (ED). To our knowledge, no
published data have examined the effect of patient-level predictors on performance. Methods To quantify the prevalence
of avoidable imaging in ED patients with suspected PE, we performed a prospective, multicenter observational study of ED
patients evaluated for PE from 2004 through 2007 at 11 US EDs. Adult patients tested for PE were enrolled, with data
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collected in a standardized instrument. The primary outcome was the proportion of imaging that was potentially avoidable
according to the NQF measure. Avoidable imaging was defined as imaging in a patient with low pretest probability for PE,
who either did not have a D-dimer test ordered or who had a negative D-dimer test result. We performed subanalyses
testing alternative pretest probability cutoffs and imaging definitions on measure performance as well as a secondary
analysis to identify factors associated with inappropriate imaging. x2 Test was used for bivariate analysis of categorical
variables and multivariable logistic regression for the secondary analysis. Results We enrolled 5940 patients, of whom 4113
(69%) had low pretest probability of PE. Imaging was performed in 2238 low-risk patients (38%), of whom 811 had no D-
dimer testing, and 394 had negative D-dimer test results. Imaging was avoidable, according to the NQF measure, in 1205
patients (32%; 95% CI, 31%-34%). Avoidable imaging owing to not ordering a D-dimer test was associated with age (odds
ratio [OR], 1.15 per decade; 95% CI, 1.10-1.21). Avoidable imaging owing to imaging after a negative D-dimer test result
was associated with inactive malignant disease (OR, 1.66; 95% CI, 1.11-2.49). Conclusions One-third of imaging performed
for suspected PE may be categorized as avoidable. Improving adherence to established diagnostic protocols is likely to
result in significantly fewer patients receiving unnecessary irradiation and substantial savings.
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