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TITLE:          Emerging Resistant Organisms - Handling CRE (Carbapenem-Resistant Enterobacteriaceae), MDRA (Multi-drug Resistant Acinetobacter), and MDRO (Multi-drug Resistant Organism)

PRINCIPLE/PURPOSE:  
Antimicrobial resistance is when a microbe resists the effect of an antibiotic and therefore its growth is not stopped.  Therefore, it is important for microbiology laboratories to accurately identify if a patient exhibits a resistant organism because they are difficult to treat and require costly and sometimes toxic measures to treat.

The resistant organisms identified include:
A. CRE has been defined as Enterobacteriaceae that are: (This definition was based on the current Clinical and Laboratory Standards Institute (CLSI) M100-S23 2013 and CDC.) See Table 1.1
	1. Nonsusceptible to one of the following carbapenems: 
		meropenem or imipenem AND 
	2. Resistant to all of the following third-generation cephalosporins: 
		ceftriaxone, cefotaxime, and ceftazidime. 
B. MDRA has been defined an isolate with resistance to 1 or more antibiotic agents in 3 or more antimicrobial categories. See Table 1.2
C. MDRO has been defined as isolates with resistance to carbapenems, aminoglycosides, fluoroquinolones, and third generation cephalosporins. See Table 1.3

SCOPE: To provide procedure for the Microbiology department in identifying and handling Carbapenem-Resistant Enterobacteriaceae (CRE) isolates, Multi-Drug Resistant Acinetobacter, and Multi-Drug Resistant Organism (MDRO).

PROCEDURE:

CRE
1. Identify organism as an Enterobacteriacae.
2. Ensure the isolate is a pure culture.
3. Based on the antibiotics reported in the LIS, examine the susceptibility patterns. *Refer to Table 1.1 for CRE nonsusceptibility pattern
a. If the organism is an E. coli, Klebsiella, or Enterobacter and is intermediate or resistant to imipenem, meropenem or doripenem, look to see if the organism is intermediate or resistant to ≥ one 3rd generation cephalosporin. If both patterns are present, the isolate is a CRE. 
4. If it is not intermediate or resistant to ≥ one 3rd generation cephalosporin, then check to see if cefotaxime or ceftriaxone MIC is greater than 1 µg/mL OR cetfazidime MIC is greater than 4µg/mL. If it does not meet the above criteria, then it is not a CRE.
5. If E. coli, Klebsiella, or Enterobacter is intermediate or resistant to imipenem, meropenem, or doripenem, then see if ertapenem, imipenem, meropenem, or doripenem’s MIC is greater than 1 µg/mL.
6. If it does not meet the above criteria, then it is not a CRE. But, if it does, then check to see if the organism is intermediate or resistant to ≥ one 3rd generation cephalosporin or if the MIC > 1 µg/mL for cefotaxime or MIC > 4 µg/mL for ceftazidime. If it does not meet this criterion, then it is not a CRE. If it does meet this criterion, then confirm the nonsusceptibility to carbapenems by disk diffusion or ETEST. If it confirms by ETEST, then it is a CRE.
7. If the organism meets the criteria for CRE, set up an ETEST and repeat the sensitivity on the Vitek 2. 
a. *Refer to Table 1.1 for antimicrobial list.
b.  Refer to the ETEST procedure.
8. If the ETEST confirms the MIC from the Vitek report and its repeat, then notify the patient’s nurse and/or physician and infection control.
9. Report in the computer as a CRE and document who was notified and the date and time notified. Also note that it is reported to Infection Control.
10. After the CRE is resulted, print the report to Infection Control.

MDRA
1.  Identify organism.
2. Ensure the isolate is a pure culture.
3. From the Vitek 2 Compact sensitivity report, examine for resistance to 1 or more drugs in 3 or more antimicrobial categories.
a. Refer to Table 1.2 for antimicrobial categories
4.  If the organism meets the criteria for MDRA, set up an ETEST and repeat sensitivity on the Vitek 2.
a.  Refer to the ETEST procedure 
5.  If the ETEST confirms the MIC from the Vitek report and its repeat, notify the patient’s nurse and/or physician and infection control.  
6. Report in the computer as a MDRA and document who was notified and the date and time notified.  Also note that it is reported to Infection Control.
7. After the MDRA is resulted, print the report to Infection Control

MDRO
1.  Identify organism.
2.  Ensure the isolate is a pure culture.
3.  Based on the antibiotics reported in the LIS, examine for resistance to 1 or more drugs in 3 or more antimicrobial categories. 
a. *Refer to Table 1.3 for antimicrobial categories.
4. If the organism meets the criteria for MDRO, set up an ETEST and repeat sensitivity on the Vitek 2.
a. *Refer to ETEST procedure
5. If the ETEST confirms the MIC from the Vitek report and its repeat, notify the patient’s nurse and/or physician and infection control. 
6. Report in the computer as a MDRO and document who was notified and the date and time notified.  Also note that it is reported to Infection Control.
7. After the MDRO is resulted, print the report to Infection Control.

Table 1.1
	Enterbacteriaceae

	Nonsusceptible to ONE of the following:
	Resistant to ALL of the following:

	Imipenem
	Ceftriaxone

	Meropenem
	Ceftazidime

	
	Cefotaxime



Table 1.2
	MDRA

	Resistance to 1 or more antibiotic agents in 3 or more antimicrobial categories. 

	Antimicrobial Category
	Antimicrobial Agent

	Aminoglycoside
	Gentamicin

	
	Tobramycin

	
	Amikacin

	Antipseudomonal carbapenems
	Imipenem

	
	Meropenem

	Antipseudomonal fluoroquinolones
	Ciprofloxacin

	
	Levofloxacin

	Antipseudomonal penicillins + β-lactamase inhibitors
	Pipercillin-tazobactam

	
	Ticarcillin-clavulanic acid

	Extended-spectrum cephalosporins
	Cefotaxime

	
	Ceftriaxone

	
	Ceftazidime

	
	Cefepime

	Folate pathway inhibitors
	Trimethoprim-sulfametoxazole


	Penicillins + β-lactamase inhibitors
	Ampicillin-sulbactam

	Polymixins
	Colistin

	Tetracyclines
	Tetracycline






Table 1.3
	Organism
	MDRO

	

             Antibiotics
	Imipenem (carbapenem)

	
	Meropenem (carbapenem)

	
	Gentamicin (aminoglycoside)

	
	Levofloxacin(fluoroquinolone)

	
	Ceftriaxone (third-generation cephalosporin)

	
	Ceftazidime (third-generation cephalosporin)




INTERPRETATION & REPORTING RESULTS:

	Reference Ranges: 
	
	Refer to ETEST procedure.

Procedures for Abnormal Results: 

Notify RN and/or Physician (once per admission) and document in LIS. Patient must be on isolation precautions. 

RELATED PROCEDURES:
1. ETEST
2. Vitek 2
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SUPPLEMENTAL MATERIALS/ADDENDUM:
See chart on following page
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