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INTRODUCTION 
There is a real need to improve patient safety and reduce 
system wide healthcare cost when evaluating for 
pulmonary embolism (PE). By addressing the issue of 
physician overutilization with diagnostic testing, there is a 
potential in reducing waste and improving care. The 
PIOPED and Christopher studies were landmark trials that 
effectively established a simple clinical decision tool with 
D-dimer and CTPA that can be broadly applicable and 
effective in the algorithmic management of PE. After these 
trials, guideline-based management has since been updated 
with the addition of the pulmonary embolism rule out 
criteria (PERC) as well as the age-adjusted D-dimer 
application. The purpose of this study is to analyze the 
compliance of current guideline-based management within 
a rural hospital, Pleasant Valley Hospital (PVH) and an 
urban-cluster university-based hospital at Cabell County 
Hospital (CHH).  

METHODS 
With IRB approval, a retrospective review of 1220 patients 
who presented to the ED at PVH (n=610) and CHH 
(n=610) from 2014 to 2016 was performed. Patients who 
had an initial D-dimer test ordered in the ED were 
included. Exclusion criteria include patients who were 
directly admitted to the hospital, complained of lower 
extremity-only symptoms, are allergic or have an adverse 
reaction to contrast, and have a history of chronic kidney 
disease. Demographics and data points specific to Wells 
Criteria and PERC, such as D-dimer results and imaging 
studies, were obtained. Patients were then classified into 
low, intermediate and high risk based on Wells Criteria. 
Low risk group were divided further into PERC positive 
and negative groups. Patient managements were recorded 
to determine if they followed current ACP guidelines.  
SPSS (v20) was used for analysis. 

CONCLUSIONS 
As seen in our data, if guideline-based evaluation for 
pulmonary embolism is implemented, there is a potential 
for cost savings and improvement in patient safety. We 
showed that an Appalachian rural hospital outperformed 
an academic university teaching hospital in guideline-
based evaluation. However, clinical decisions support 
utilization is lacking in both facilities. Therefore, 
significant improvements in applying ACP guidelines 
remains within both institutions.  

NEXT STEP 
Educational session may increase awareness and reduce 
waste; although this has a low yield in continued 
success. Ultimately, clinical decision support tools 
embedded within the electronic medical record guiding 
treatment plan would be the best option for continued 
success with guideline-based evaluation. 
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Table 1: Patient breakdown 

Clinical suspicion 
of PE 

Wells Criteria 

Low Intermediate High 

Imaging 
indicated 

PERC Positive 

Positive Negative Negative 

No 
imaging 
indicated 

No PE 
workup 
indicated 

D-dimer 

Flowchart for evaluation of PE incorporating PERC and 
Wells Criteria 
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Appropriate D-dimer Testing Followed ACP guidelines 

PVH CHH 

CI, 
95% 
0.57- 
0.65 

CI, 
95% 
0.81- 
0.87 CI, 

95% 
0.58- 
0.66 

CI, 
95% 
0.47- 
0.55 

PVH (n=610) CHH (n-610) p-value 

Female 361 (59.2%) 414 (67.9%) 0.002 

Age (y) 57 ± 14 41 ± 15 <0.001 

Shortness of 
Breath 400 (65.6%) 281 (35.1%) <0.001 

Chest pain 407 (66.7%) 371 (60.8%) 0.032 

PE 13 (2.13%) 2 (0.33%) 0.004 

CTPA 160 (26.2%) 159 (26.1%) 0.509 

Low Risk 467 (76.6%) 482 (79%) - 

Intermediate 142 (23.3%) 126 (20.7%) - 

High 1 (0.2%) 2 (0.3%) - 
PVH compared with CHH: 

 
Appropriate use of  
D-dimer testing: 

p<0.001  
(CI, 95% 0.19-0.28) 

 
Followed ACP guidelines: 

P<0.001  
(CI, 95% 0.06-0.17) 
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CTPA not            
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CTPA not 
following ACP 
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NEGATIVE Age-
Adjusted D-Dimer 
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RESULTS Overall Appropriate Use of ACP Guidelines 

PVH compared with CHH: 
 

17% compared to 13% of patients with 
increased diagnostic testing due to 

inappropriate D-dimer criteria at PVH and 
CHH respectively 

 
42% compared to 13% of patients who 
would not have needed CTPA if age-

adjusted D-dimer criteria was applied at 
PVH and CHH respectively 

Inappropriate Use of D-Dimer and CTPA in PE 
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