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1. Synthesize the emerging literature to 
improve antibiotic prescribing for skin and 
soft tissue infections.

2. Identify clinical scenarios during which 
PCT can safely guide antibiotic prescribing 
for respiratory tract infections.

3. Reduce the risk of UTI misdiagnosis via 
improved UA interpretation practices. 

Learning Objectives



Defining Antibiotic Stewardship

The 4 D’s 
-Diagnosis
-Drug
-Dose
-Duration



• Skin and Soft Tissue Infections
– 30% misdiagnosis of cellulitis, dual therapy use

• Respiratory Tract Infections
– 30% overuse for inappropriate diagnoses
– No widespread implementation of PCT

• Urinary Tract Infections
– Excess prescribing for asymptomatic bacteriuria 

Current State of Affairs

Pallin et al, West JEM 2014; Weng et al, JAMA Derm 2017 

Palms et al JAMA IM 2018

Gordon et al JAGS 2013, Elshimy et al OFID 2017





Specific Barriers to ED Stewardship

• Clinical Factors
– Diagnostic uncertainty 

• Pseudocellulitis, abscess pathogen
• Pneumonia diagnosis and etiology
• ‘Asymptomatic’ bacteriuria
• Sepsis vs non-infectious mimics

• Organizational Factors
– Overcrowding, EHR usability, malpractice concern

• Patient Factors
– Access to care, expectations/satisfaction, health literacy

May et al, ICHE 2014 



Abscesses – Choosing Wisely



• Talan et al 2016 
NEJM
– 1,247 subjects
– 86% cure placebo
– 93% cure TMP/SMX
– NNT = 14

• Daum et al 2017 NEJM
– 786 subjects
– 69% ‘cure’ placebo
– 82% ‘cure’ TMP/SMX
– 83% ‘cure’ clindamycin
– NNT = 7

– Average abscess ~4 cm with 27 cm of erythema



Clinical Controversy 



• Pros
– Antibiotics reduce 

treatment failure
– Antibiotics reduce 

recurrent abscesses

• Cons
– Antibiotics do not benefit 

the vast majority of 
patients
• High NNTs

– Failure = needs antibiotic
• No infection related 

deaths (>2,600 trial pts)



Proposed Solutions

• Small lesions (<5 cm2) with erythema (<5 cm2) 
– Glorified pimples – No antibiotics 
– 89% placebo cure rate, NNT 12 Talan et al 2018

• Watch and wait prescriptions
– Safe based on trial data

• Shared decision making
– Include NNT and side effects in discussion

• Avoid double covering
– Rapid MRSA PCR improves antibiotic selection May et al 2015

– 3x risk of adverse events with clindamycin and TMP/SMX Shehab et al 2008

– Uncomplicated cellulitis as well = no MRSA coverage Moran et al 2017



• 21% ↑ in MRSA active agents for MRSA +
• 14% ↑ in beta-lactam use for MSSA+

• Tailored therapy vs dual coverage
– More important now following Talan/Daum trials
– Individuals advocating universal prescribing 

MRSA PCR



Cellulitis = A Tricky Diagnosis?

– 30.5% of ED cellulitis cases were misdiagnosed
• Per retrospective dermatologist chart review 

– National projections = 50-100k unnecessary admissions/year
• ~$200-500 million in healthcare costs
• 9,000 nosocomial infections, 1000-5000 Cdiff cases

– “I think that typically the diagnostic certainty is in the diagnosis of a 
skin and soft tissue infection. I don’t find that I come across that too 
often when I’m not sure if it’s an infection or not.” ~ Attending, < 3 
yrs. experience, community ED



• 40 participants in initial model
– 32 in validation cohort 

• Dermatology consult for ED pts with suspected cellulitis
– Determined cellulitis vs pseudocellulitis

• Thermal imaging of affected limb and unaffected limb 
compared

• Group comparisons for cellulitis vs pseudocellulitis
• Diagnostic accuracy = primary outcome

– Also generated a threshold for distinguishing cellulitis 



• Predictive model threshold
• 0.47◦C or greater between affected/unaffected skin 87.5% accuracy





PCT - Basics

• High sensitivity assay
– Cutoff values (ng/mL) 
– Turn-around-time ~ 20 min.
– Cost = $37 per 2017 guide
– FDA approved for LRTI in 2017 

Schuetz et al 2009



#AAEM18PCT – A Useful Tool
• CXR Limitations

– Infiltrate pattern cannot predict etiology
– Low diagnostic yield in suspected pneumonia
– Poor interrater reliability, EPs/radiology

• 2017 Cochrane Review: PCT for LRTI
– 26 RCTs, 6,708 subjects
– No increase in treatment failure (moderate LOE) 
– Reduced mortality, antibiotic utilization, and adverse 

reactions (high LOE)

• ProACT trial – Design limitations?

Schuetz et al 2017 

Courtoy et al 1989, Wilkins 2005, Campbell et al 2005 



What about ProACT?

• 14 center RCT, 1656 participants 
• LRTI – Physician “Willing to consider PCT?”
• Included asthma, bronchitis, COPD and 

pneumonia
• Only 39% adherence in pneumonia pts 
• Reduced abx for bronchitis (82% adherence)







• Older patients with functional and/or cognitive 
impairment with bacteriuria and delirium (acute 
mental status change, confusion) or fall and 
without local genitourinary symptoms or other 
systemic signs of infection (eg, fever or 
hemodynamic instability), we recommend 
assessment for other causes and careful 
observation rather than antimicrobial treatment 
(strong recommendation, very low-quality 
evidence).

2019 IDSA Guideline: 
Asymptomatic Bacteriuria 



UTI MythBusters

• Cloudy/smelly urine 
• Leuk. esterase/nitrates
• Pyuria
• Bacteriuria 

– 10% of healthy adult women
– 15% of pregnant women
– 50% of community dwelling older women
– 75% of women in long term care settings
– 100% of chronically catheterized patients   

Ipe et al FEMS 2013, Schulz et al J. Emerg Med 2016



• Google MITIGATE Toolkit
• https://qioprogram.org/site

s/default/files/editors/141/
MITIGATE_TOOLKIT_fina
l_approved%281%29_50
8.pdf

• ACEP Resolution 
38(18) Support of AMS 
in the ED
– https://www.acep.org/gl

obalassets/new-
pdfs/council/2018-
resolutions-
compendium.pdf

https://qioprogram.org/sites/default/files/editors/141/MITIGATE_TOOLKIT_final_approved%281%29_508.pdf
https://www.acep.org/globalassets/new-pdfs/council/2018-resolutions-compendium.pdf


AAEM Antimicrobial 
Stewardship Task Force

• Established in 2015 as part of White House Forum
– ‘Safe harbors’ for guideline compliant care
– Need accurate, rapid (1 hour) diagnostics

• https://www.aaem.org/get-involved/committees/task-
forces/antibiotic-stewardship

• AMS Pledge: https://form.jotform.us/83176352658162

https://www.aaem.org/get-involved/committees/task-forces/antibiotic-stewardship
https://form.jotform.us/83176352658162
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