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Background: Appropriate initial treatment is essential for patients who present with acute infectious disease disorders. A teleconference and grand rounds series was given to a target audience of US emergency medicine physicians from October 25, 2007 to April 3, 2008. Methods: Effectiveness was measured using a case-based survey distributed by email, fax, and Fed-Ex. The same survey was also given to a demographically similar control group of  physicians who did not participate in the educational activity (non-participants) to assess differences in practice choices associated with program participation. Results: The effect size for the conference series was a non-overlap of 24% between participating and non-participating physicians specifically in the following areas:

·  Targeting Staphylococcus aureus when treating cellulitis
· Appropriate classification of antibiotics based on their consistent coverage for community-associated methicillin resistant staphylococcus aureus(CA-MRSA)
· Considering drug-resistant pathogens as causative agents in diabetic foot ulcer infection (91.4% vs 67.9% p=.005)
· Identifying ampicillin/sulbactam as an inappropriate initial antibiotic for diabetic foot ulcer infection
· Considering drug-resistant pathogens as the cause of pneumonia in patients with healthcare associated pneumonia (HCAP)
· Ordering appropriate sputum studies on patients with pneumonia
· Using prognostic tools to assess pneumonia (78.3% vs 43.9%)
Implications for future education: D-testing of clindamycin to detect inducible staphylococcus aureus resistance, epidemiology of skin infections among different staphylococcus aureus species, coverage spectrum and role of newer antibiotics, and initial selection of antibiotics in pneumonia patients with HCAP risk factors
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Project Summary 

Serious infectious disease conditions can be caused by multiple drug resistant pathogens. A recent study identified methicillin-resistant staphylococcus aureus as the most frequently isolated organism in healthcare associated pneumonia (HCAP) and community associated pneumonia(CAP).1 Appropriate initial treatment is imperative for a better prognostic outcome. Increased mortality rates have been associated with inappropriate initial antibiotic treatment of HCAP. 2 The focus of this project was to determine the effectiveness of the teleconference and grand round series Risk Stratification and Management of Common Infectious Disease Emergencies: Improving Outcomes in the Golden Hours 

which occurred between October 25, 2007 to April 3, 2008. Learning objectives from this series included:

· Recognizing key issues of patient management of patients with infectious disease (ID) presenting in the emergency department (ED)
· Listing key principles of antibiotic therapy, including the importance of early broad spectrum antibiotics in high risk patients
· Outlining available and emerging antibiotics and discussing the criteria for appropriate antibiotic selection in the ED
Effectiveness was measured using a survey composed of evidence-based case vignettes, questions relating to physician confidence, and questions regarding barriers to the management of patients with ID. The same survey was given to a demographically similar group of physicians who did not participate in the series (non-participants) to assess practice choice differences between participants and non-participants. 

This activity was supported by an educational grant from Ortho-McNeill pharmaceuticals.

Target audience: emergency department physicians

Demographics :

	
	Participants
	Non-Participants

	Years in practice
	16.57
	15.88

	Hospital type
	community-60.9%

academic -34.8%

non academic-30.4%
	community-75.4%

academic-22.8%

non academic-38.6%

	% encounters with soft tissue infection 
	14.13%
	13.02%

	% encounters with pneumonia patients.
	10.61%
	10.58%


Methods: The educational objectives of the series were reviewed and case vignettes with accompanying questions were designed based on course content. The case vignettes were designed to assess  whether the diagnostic and therapeutic choices were consistent with the clinical evidence presented in the educational activity. They were also used to compare practice choices of participants versus non-participants. Additional survey items were included to assess barriers to the optimal management of ID. Results from recent research have shown that case vignettes, when compared to chart review and standardized patients, are a valid method of measuring a physician’s process of care in actual clinical practice. Case vignettes are more cost effective and less invasive than other methods of measurement. 3,4
Surveys were distributed to 100 participants (46 attending emergency medicine physicians and 54 emergency medicine residents) by fax, email, and Fed-Ex 30 to 60 days after each activity in the series. The survey was also given to a demographically similar group of 100 physicians (57 attending emergency medicine physicians and 43 emergency medicine residents) who did not participate in the activity. Responses were collected by email, fax, and Fed-Ex. 

Data was analyzed using the Statistical Package for Social Sciences (SPSS). Data was first arrayed using frequencies. T-tests were used to test the differences between the mean evidence-based responses of the participants and non-participants. Differences were considered significant if the p value was .05 or less. An effect size was calculated to determine the amount of difference between the evidence-based responses of the participants and non-participants. Effect size was calculated using Cohen’s d formula and was expressed as a non-overlap percentage. 

Results: Infectious Disease Diagnosis, Treatment, and Practice Patterns

When the responses of participating and non-participating attending physicians was examined, it was determined that the participating physicians are more likely to provide evidence-based care for ID in the following areas:

·  Consider staphylococcus aureus when choosing antibiotics for cellulitis
· Select appropriate antibiotics that provide consistent coverage for community-associated methicillin-resistant staphylococcus aureus
· Consider drug resistant pathogens as causative agents for infected diabetic foot ulcers (91% vs 67.9% p=.005)
·  Identify ampicillin/sulbactam as an inappropriate initial treatment for infected diabetic foot ulcers (61.5% vs 45.1%)
· Consider multiple drug-resistant pathogens as a cause of pneumonia when healthcare-associated pneumonia (HCAP) factors are present (60% vs 43.9%)
·  Order sputum gram stain for a patient with HCAP risk factors (80.4% vs 67.3%) and without HCAP risk factors (68.2% vs 52.8%)
·  Order sputum culture and sensitivity for a patient without HCAP risk factors (75.6% vs 58.9%)
Participants were more familiar with prognostic tools such as confusion, urea nitrogen, respiratory rate, blood pressure (CURB), CURB+ age (CURB 65) and pneumonia severity index (PSI) to assess pneumonia severity (76%). Participants were less likely to use clinical assessment alone to measure severity (15.2% vs 45.6% p=.001) 

Confidence levels were measured on a scale of 1 to 10 with 10 being extremely confident.  Mean participant and non-participant confidence was similar in the ability to detect patients at high risk for resistant organisms (6.87 vs 6.28) and the ability to manage high risk patients (7.28 vs 6.93)

The effect size, calculated using Cohen’s d formula, showed that  there was a non-overlap of 24% between participating and non-participating physicians.

Treatment Gaps:

· Participants (70%) and non-participants (74%) considered Clindamycin an appropriate antibiotic choice for cellulitis treatment.
· Only 43% of participants and 39.3% of non-participants would perform a D-test on clindamycin to check for inducible resistance when treating for pneumonia.
· Ceftriaxone plus azithromycin was considered a better initial treatment for a HCAP risk pneumonia patient than the more broad spectrum combination of ceftazadime plus ciprofloxacin in both participants (62.2%) and non-participants (71.9%)
Barriers to optimal antibiotic selection as selected by participants

The barriers to optimal antibiotic selection chosen by participating attending physicians included limited awareness of local resistance patterns among prevalent pathogens, lack of institution-specific tools to guide antibiotic selection, and confusion regarding the anti-microbial spectrum of commonly used antibiotic.

Implications for Future Education 

Although the educational activity was proven to increase the evidence-based care given by physicians meeting with infectious disease in the ED, several practice gaps were identified that can be used as a focus for future continuing medical education activities including:

· The role of D-testing for clindamycin to detect inducible staphylococcus aureus resistance
· Epidemiology and clinical presentation of skin infections among different staphylococcus aureus species
· Spectrum of coverage and the role of newer antibiotics in treating skin infections
· Initial antibiotic selection for patients with pneumonia and HCAP risk factors
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