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Empiric Therapy  =  Best Guess Therapy 
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How Do Clinicians Approach Suspected Infection? 
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Susceptibility Testing:  The Microdulution Method 

• Automated: Serial dilutions of several antibiotics are 
incubated in a 96-well microtiter plate 

12 Different Concentrations 

8 Different 

Antibiotics 
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Susceptibility Testing:  The Kirby-Bauer Method 

• Paper discs impregnated with various abxs are placed on agar 
plates, seeded with a lawn of bacteria (pts. pathogen). Zone of 
inhibition is related to MIC. 

1 = Resistant  
2 = Sensitive  
3 = Intermediate  
4 = Resistant  
5 = Sensitive  
6 = Resistant  
7 = Resistant 
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Susceptibility Testing:  The E-test (epsilometer) 
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Interpreting the Susceptibilities 

  Lab reports back “S”, “I,” or “R” 

 

  Based on the MIC and  

  pharmacokinetic properties of the  

  drug in the general population and  

  clinical trials showing success  

 

(i.e., does the drug reach and   

maintain high enough concentrations 

in blood or tissue to expect it to kill 

the bacteria based on the MIC) 
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Common Definitions 

  Susceptible (S) = MIC is below S breakpoint; concentrations represented by  

  MIC are easily achieved using standard doses of the antibiotic and clinical trial  

  experience shows high probability of clinical success 

 

  Intermediate (I) = MICs above S breakpoint and approach R breakpoint;  

  higher doses of antibiotic are needed or antibiotic needs to concentrate at  

  infection site; response rates lower than S isolates 

 

  Resistant (R) = MICs are above R breakpoint; concentrations represented by  

  the MIC are not achieved with maximal doses of antibiotic and/or MIC falls in  

  the range where resistance mechanisms are probable; treatment will likely fail 
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Individual Isolate Antibiogram (e.g., K. pneumonia) 
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Example Klebsiella Pneumonia Sensitivity Report 
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Empiric Therapy  =  Best Guess Therapy 
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Cumulative Antibiogram 

  Collect bacterial isolates over the prior year and calculate the percent that  

  are susceptible to key antibiotics 

 

   Can be broken down for better accuracy 

   Facility overall 

   By location (floor, ICU, outpatient) 

   List of gram positives, list of gram negatives 

   By culture source (urine, blood, other) 

 

  Can give the provider a sense of the frequency of the pathogen and  

  frequency of resistance, and thereby help make an empiric choice of abx 



CLSI publishes regular  

guidance on how to  

develop and report an  

antibiogram 
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Some General Cumulative Antibiogram Guidelines 

  Compile and update data at least annually 

 

  Include only final, verified results 

 

  Include only diagnostic results (not surveillance cultures) 

 

  Include only the first isolate per patient per reporting period 

 

  Should have at least 30 isolates per species before reporting cumulative  

  sensitivity rates 

 

  Only report the % sensitive (not intermediate isolates) 
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Gram Negative Isolates from Inpatient Urine Source 
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Gram Negative Isolates from Inpatient Urine Source 
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Gram Negative Isolates from Inpatient Urine Source 
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Gram Positive Isolates from Inpatient Urine Source 
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Gram Positive Isolates from Inpatient Urine Source 
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Gram Positive Isolates from Inpatient Urine Source 

Best to avoid empiric antibiotics where  

antibiogram shows < 80% susceptibility rate 



© 2013 Template and icons provided by The Advisory Board Company. 

What to Do About the > 30 Rule 

  Most CAHs and many NHs will not have 30 or more isolates on many species 

 

  Look at larger regional hospital’s antibiogram 

 

  Look at health department data if available for the state 

 

  NDDH/ND QIN partnership for NH and CAH infection and antibiotic use  

  tracking tool (Redcap).  Hopefully will allow QIN to develop local/regional  

  antibiograms by pooling facility data.  Participate! 
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Other Advantages to Developing Antibiograms:  

Follow Resistance Trends (E. coli resistance in U.S.) 
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MRSA at MeritCare/Sanford 

Staph aureus Resistance to Oxacillin

MeritCare Medical Center
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Noting These Trends May Be Invaluable  
for Setting Targets for Your ASP Program: 

Quinolone Resistant Pseudomonas at Sanford 
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Limitations of Antibiograms 

  MIC concentrations are not included; as a result, subtle trends below the  

  resistance threshold (MIC creep) are not reflected 

 

  Data do not take into account patient factors, such as history of infection or past  

  antimicrobial use 

 

  May not take into account specific populations within a health facility (ICU,  

  oncology, burn, or transplant units may have very different types of infections  

  than the rest of the facility) 

 

 Antibiogram cannot take into account individuals likely response to an antibiotic  

 based on age or disease nor factors like synergistic combinations of antibiotics 




