
*Contact the Healthcare Associated Infections/Antimicrobial Resistance (HAI/AR) team at hai@utah.gov.

Multidrug-resistant organisms (MDRO) identification 

Organisms:  
Klebsiella, Escherichia (E. coli), Enterobacter, Morganella, Proteus, Citrobacter, Providencia, Serratia etc. 

Abbreviations 
• MSSA—Methicillin susceptible Staphylococcus

aureus
• MRSA—Methicillin-resistant Staphylococcus aureus
• VRSA—Vancomycin resistant Staphylococcus aureus
• VRE—Vancomycin resistant enterococcus
• ESBL—Extended-spectrum beta lactamase
• CRE—Carbapenem resistant Enterobacterales
• CRA—Carbapenem resistant Acinetobacter
• CRAB—Carbapenem resistant Acinetobacter

baumanii 
• CRPA—Carbapenem resistant Pseudomonas

aeruginosa 
• CP—Carbapenemase producing

Meropenem, doripenem, 
or imipenem 

Organisms:  
Acinetobacter baumanii 

1st-3rd gen cephalosporins, 
monobactams  

1st-3rd gen cephalosporins, 
monobactams  

Meropenem, doripenem, 
or imipenem 

CRA (aka CRAB)

Ertapenem, meropenem, 
doripenem, or imipenem

Organisms:  
Pseudomonas aeruginosa 

Carbapenemase 
gene detection  

Resistant to: 

Carbapenemase 
gene detection  

Resistant to: 

Resistant to:      Vancomycin 

Organisms:  
Enterococcus. faecium, E. faecalis, E. raffinosus, E. avium, E. durans, etc. 

Resistant to:  Oxacillin     Vancomycin 

Organisms:  
Staphylococcus aureus 

MSSA MRSA VRSA 

Enterococcus VRE 

Enterobacterales CRE CP-CRE 

Acinetobacter CP-CRA 

Resistant to: 1st-3rd gen cephalosporins, 
monobactams 

Carbapenemase 
gene detection  

Pseudomonas ESBL 
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CRPA CP-CRPA 

ESBL 

ESBL 

Low concern  

Moderate 
concern, 
consider added 
precautions    

High concern, 
use added 
precautions, 
contact public 
health for 
information* 

Urgent threat, 
use added 
precautions and 
notify public* 

mailto:hai@utah.gov


Multidrug-resistant organism (MDRO) Identification
The following antibiotic classes are especially important to identify and classify MDROs 

Beta lactams Non-lactam 

Glycopeptides 
• Vancomycin
• Bacitracin
• Polymixin B

Cephalosporins 

Carbapenems 
• Meropenem
• Ertapenem
• Doripenem
• Imipenem

Monobactams 
• Aztreonam
• Tigermonam
• Carumonan
• Nocaridcin A

1st Generation 
• Cefazolin
• Cephalexin
• Cefadroxil
• Cephadrine
• Cephalotin

2nd generation 
• Cefuroxime
• Cefmanadole
• Cefprozil
• Cefoxitin
• Cefonicid
• Cefmetazole
• Cefaclor

3rd Generation 
• Cefoperazone
• Ceftriaxone
• Ceftazidime
• Cefodoxime
• Ceftizoxime
• Cefdinir
• Ceftibuten
• Cefixime
• Cefotacime
• Cefitoren

4th Generation 
• Cefipime
• Cefirome

5th generation 
• Ceftaroline

Penicillins 

Natural penicillins 
• Penicillin G
• Penicillin V

Aminopenicillins 
• Ampicillin
• Amoxicillin

Penicillinase resistant 
• Naficillin
• Oxacillin
• Dicloxacillin

Extended spectrum 
• Tiracillin
• Carbenicillin
• Piperacillin
• Ticacillin

Betalactamase inhibitors are enzymes 
that inactivate beta lactamases. They have 

little effect on their own, but can be 
combined with antibiotics to restore 

effectiveness against resistant germs: 

Tazobactam + piperacillin = Zosyn 

Clavulanic acid + amoxicillin = Augmentin 

Betalactamases are enzymes 
produced by some gram-negative 
bacteria that make them resistant 

to beta lactam antibiotics: 

Penicillinases inactivate penicillins 

Extended spectrum beta 
lactamases inactivate penicillins, 

1-3rd cephalosporins, and
monobactams 

Carbapenemases inactivate most 
or all beta lactam antibiotics, 

including carbapenems 

Interpreting antibiotic 
susceptibility tests 

Antibiotic susceptibility tests (AST) 
measure organism resistance to various 
antibiotics. Results are reported as: 

• S—susceptible (no resistance)
• I—intermediate (some

resistance)
• R—resistant (fully resistant)

Antibiotic resistance can be intrinsic (the 
organism is naturally resistant) or 
acquired. Organisms that have acquired 
resistance to most or all antibiotics 
within one or more class are 
considered MDROs. 




