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Objectives

• Better understand your facility and referral facilities’ 
antibiograms

• Expand the use and application of antibiograms across your 
facility, from treating patients to committee work

• Learn practical examples and tools to leverage antibiogram 
data and information across your organization
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Basic antibiogram



Basic antibiogram



Basic antibiogram



Basic antibiogram



CLSI standards for antibiogram creation

• Analyze and present a cumulative antibiogram at least annually

• Generate local facility-specific data

• Include only FINAL, verified test results

• Include only species with testing data for ≥ 30 isolates

• Include only diagnostic (not surveillance) isolates

• Eliminate duplicates by including only the first isolate of a 
species/patient/analysis period, irrespective of body site or AMS 
profile

• Include only antimicrobial agents routinely tested and calculate %S



CLSI standards for antibiogram creation

• Utilize quantitative measurements (MIC or zone diameter) for the 
analysis of historical data in the event that breakpoints change over 
time

• If “expert rules” are used, “expert” interpretation should be stored

• Efforts should be made to transfer the results of all antimicrobial 
agents tested (before selective reporting rules suppress any results) 
to the LIS



Common problems with antibiograms 

• Too few isolates

• Reporting bias

• Selected populations

• Changing populations

• Changing breakpoints

• Dispute over breakpoints

• Change in testing method

• MIC creep

• Very slow to change
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Too few isolates
CLSI minimum is 30 isolates

• Extend the years (Two vs one year’s worth of isolates)

• Extend the included locations

• Report as long as it makes sense
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Common problems with antibiograms 

• Too few isolates

• Reporting bias

• Selected populations

• Changing populations

• Changing breakpoints

• Dispute over breakpoints

• Change in testing method

• MIC creep

• Very slow to change



Reporting bias
• Be aware if your lab blocks the reporting of certain things

• In this example if lab blocks cefepime MICs and interpretations 
for ESBL organisms, it will result in falsely low rate of resistance

• Know what is included in your antibiogram
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Reporting bias
• Know the reflex susceptibility tests that occur with certain 

organisms
• Will bias susceptibilities by only including isolates more likely to 

be resistant organisms
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Selected populations
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Common problems with antibiograms 
• Too few isolates

• Reporting bias

• Selected populations

• Changing populations

• Changing breakpoints

• Dispute over breakpoints

• Change in testing method

• MIC creep

• Very slow to change



Total isolates
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Common problems with antibiograms 
• Too few isolates

• Reporting bias

• Selected populations

• Changing populations

• Changing breakpoints

• Dispute over breakpoints

• Change in testing method

• MIC creep

• Very slow to change



Changing breakpoints – piperacillin/tazobactam

1993                                                                                                                 2012

CLSI Breakpoints
S: <16

I:  32-64
R: >128

CLSI Breakpoints
S: <64

R: >128
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Lodise TP, Lomaestro BP, Drusano GL. Application of antimicrobial pharmacodynamic concepts in clinical practice: focus on beta-lactams. Pharmacotherapy 2006;26:1320-32



Dispute over breakpoints - quinolones

Drug Dose AUC/MIC 125
Combo AUC/MIC 

70
Peak/MIC 

8

Ciprofloxacin 600 mg q12 0.36 0.64 0.44

Levofloxacin 750 mg q24 0.46 0.83 0.75

Moxifloxacin 400 mg q24 0.27 0.48 0.29
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Common problems with antibiograms 
• Too few isolates

• Reporting bias

• Selected populations

• Changing populations

• Changing breakpoints

• Dispute over breakpoints

• Change in testing method

• MIC creep

• Very slow to change



Variability in MIC determination

23

▪ Precision of automated susceptibility testing for vancomycin vs. CLSI reference MIC values 
determined by BMD

▪ Determination of automated methods used essential agreement method (MIC ± 1 log2 dilution)

Am J Health-Syst Pharm. 2018; 75e828-37
Clinical Microbiology. 2013; 51e2077-81 

Increasing concentration

0.25 mg/L 0.5 mg/L 1 mg/L 2 mg/L

BMD= broth microdilution
CLSI= Clinical Laboratory and Standards Institute

True Reported



Variability in MIC determination

24

Am J Health-Syst Pharm. 2018; 75e828-37
Clinical Microbiology. 2013; 51e2077-81 

Increasing concentration

0.25 mg/L 0.5 mg/L 1 mg/L 2 mg/L

BMD= broth microdilution
CLSI= Clinical Laboratory and Standards Institute

True Reported

Essential agreement 
criteria met!

▪Precision of automated susceptibility testing for vancomycin vs. CLSI reference MIC values determined 
by BMD

▪Determination of automated methods used essential agreement method (MIC ± 1 log2 dilution)



Variability in MIC determination

25

Clinical Microbiology. 2013; 51e2077-81 

OVERCALL BIAS
BMD

0.25 < MIC < 8UNDERCALL BIAS

Absolute
Agreement (AA)

Rybak et al. 2013.

MicroScan Prompt
AA: 34.3%; Bias: 65.7%

MicroScan Turbidity
AA: 61.8%; Bias: 36.2%

Phoenix
AA: 66.2%; Bias: 26.7%

Vitek 2
AA: 54.3%; Bias: 33.3%

BMD= broth microdilution



Variability in MIC determination

26

Clinical Microbiology. 2013; 51e2077-81 

OVERCALL BIAS
BMD

0.25 < MIC < 8UNDERCALL BIAS

Absolute
Agreement (AA)

Rybak et al. 2013.

MicroScan Prompt
AA: 34.3%; Bias: 65.7%

MicroScan Turbidity
AA: 61.8%; Bias: 36.2%

BMD= broth microdilution

• MIC=2 mg/L may not always be precise

• Interpret in context of infection and 
patient response

• Higher AUC24 targets subject patients to 
higher incidence of nephrotoxicity



Common problems with antibiograms 
• Too few isolates

• Reporting bias

• Selected populations

• Changing populations

• Changing breakpoints

• Dispute over breakpoints

• Change in testing method

• MIC creep

• Very slow to change



MIC creep
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MIC creep
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MIC creep
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MIC creep
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Antibiograms are slow to change
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Antibiogram functions

• Assist with empiric antimicrobial selection BEFORE organisms have 
been identified

• Track resistance trends
• Used to make decisions about antimicrobial stewardship targets and 

outcomes



12-24°Time 0 48° 5 days

Bactec

85% of all 
growth in 
24 hours

95% of all 
growth in 
48 hours

IU Health process blood culture



Impacts in delays of therapy

Kumar A et al. Crit Care Med. 2006;34(6):1589-1596.

Sepsis: 7.6% increase in mortality for every one-hour delay



All IU Health urine cross table antibiogram 



Ventilator-associated pneumonia (VAP) and 
Pseudomonas spp. antibiogram 



12-24°Time 0 48° Five days

Bactec

85% of all 
growth in 
24 hours

95% of all 
growth in 
48 hours

Within one 
hour of 
positive 
culture

Within two 
hours of gram 

stain

Biofire

Bacteria

Yeast

Gram stain called to nurse, 
nurse call to prescriber

IU Health process blood culture



BioFire BCID2
Gram-negative bacteria:

• Acinetobacter calcoaceticus-
baumannii complex

• Bacteroides fragilis

• Enterobacterales

• Enterobacter cloacae complex

• Escherichia coli

• Klebsiella aerogenes

• Klebsiella oxytoca

• Klebsiella pneumoniae group

• Proteus spp.

• Salmonella spp.

• Serratia marcescens

• Haemophilus influenzae

• Neisseria meningitidis

• Pseudomonas aeruginosa

• Stenotrophomonas maltophilia

YEAST:

• Candida albicans

• Candida auris

• Candida glabrata

• Candida krusei

• Candida parapsilosis

• Candida tropicalis

• Cryptococcus (C. neoformans/C. 
gattii)

Gramp-positive bacteria:

• Enterococcus faecalis

• Enterococcus faecium

• Listeria monocytogenes

• Staphylococcus spp.

• Staphylococcus aureus

• Staphylococcus epidermidis

• Staphylococcus lugdunensis

• Streptococcus spp.

• Streptococcus agalactiae

• Streptococcus pneumoniae

• Streptococcus pyogenes

Antimicrobial resistance genes:

• Carbapenemases

• IMP

• KPC

• OXA-48-like

• NDM

• VIM

• Colistin Resistance

• mcr-1

• ESBL

• CTX-M

• Methicillin Resistance

• mecA/C

• mecA/C and MREJ (MRSA)

• Vancomycin Resistance

• vanA/B



BioFire BCID2







12-24°Time 0 48° Five days

Bactec

85% of all 
growth in 
24 hours

95% of all 
growth in 
48 hours

Within one 
hour of 
positive 
culture

Within two 
hours of gram 

stain

Biofire

MALDI-TOF

ID from 
growth

Bacteria

Yeast

Culture 12-24°

Gram stain called to nurse, 
nurse call to prescriber

IU Health process blood culture



Basic antibiogram



12-24°Time 0 48° 5 days

Bactec

85% of all 
growth in 
24 hours

95% of all 
growth in 
48 hours

Within 1 
hour of 
positive 
culture

Within 2 hours 
of gram stain

Biofire

MALDI-TOF

ID from 
growth

VITEK II 

Bacteria

Yeast

Culture 12-24°

Gram stain called to nurse, 
nurse call to prescriber

IU Health Process Blood Culture

G+ 12-24°

Susceptibilities



Ecoli composite
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Pseudomonas composite
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E. coli urinary isolates 1998-2005

Johnson L et al. Am J Med. 2008



Antimicrobial resistance pressure

DW Smith et al. Surgical Infections. 2000;1(1):1-6



Questions and answers
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