COMPETENCY ASSESSMENT CHECKLIST- MICROBIOLOGY 

Antimicrobial Susceptibility Testing (with S. aureus emphasis)

Competency Period:  Annual _____ Initial _____ (please check one)

	PRIVATE

EMPLOYEE:  





            DEPT #:  


  

TITLE: Medical Technologist 

	
VALIDATOR:         




             DEPT #:  




TITLE: Supervisor 

	NOTE: This is a sampling of the competencies necessary for safe, effective performance. 

	Employee Signature/Date

…possesses and demonstrates the abilities necessary for the quality performance of this job.




	HOW COMPETENCY IS MEASURED 

A. Direct observation of routine patient testing

B. 
Monitoring the recording & reporting of test results

C. 
Review of interim results (worksheets, QC, PT & PM records)

D. 
Direct observation of instrument maintenance & function checks

E.
Assessment of problem solving skills

	LEVEL OF COMPETENCE 

1. Little or no experience

2. Some experience (may require practice and/or assistance)

3. Competent and can perform independently

4.
Competent and can perform independently, and is able to assess the competency of others.


If using a commercial system, modify list below according to manufacturer’s instructions described in the product literature. In this listing, competencies listed for “Staphylococcus spp.” apply to S. aureus and also coagulase-negative staphylococcus.

	Date
	How measured
	Validator

Initials

Comments
	Competencies
	Level of Competence



	
	A and/or B
	
	Appropriately determines which organisms require testing. 
	

	
	A and/or B
	
	Knows which edition of NCCLS standard is current and where to locate testing/reporting/QC information for respective organism in NCCLS Tables 1, 2, 3, 4 (DD), and 8 (MIC). 

Staphylococcus aureus:

Applies specific NCCLS recommendations for S. aureus (see Table I below) 
	

	
	A
	
	Utilizes correct inoculum preparation method for organism and AST procedure.

Staphylococcus spp.: 

Direct colony suspension method (NOT a growth method) using colonies from fresh (1 day) plate.
	 

	
	A
	
	Adjusts turbidity of inoculum suspension to match that of a McFarland 0.5 standard.
	

	
	A and/or B 
	
	Tests antimicrobial agents or panel appropriate for the organism. 

Staphylococcus spp.:

NCCLS M100-S13 Table 1 (DD and MIC)
	

	
	A and/or B
	
	Uses appropriate test media.

Staphylococcus spp.:

For oxacillin:

DD – unsupplemented MHA

MIC – CAMHB with 2% NaCl

Oxacillin-salt agar screen plate for MRSA – MHA with 4% NaCl and 6 (g/ml oxacillin
	

	
	A
	
	Inoculates test correctly.
	

	
	A
	
	For broth or agar dilution MIC tests, subcultures purity plate after AST is inoculated to obtain isolated colonies.
	

	
	A 
	
	Incubates tests at 35(C +/- 2(C in appropriate atmosphere. 

Staphylococcus spp.: 

No higher than 35(C (for oxacillin) in ambient air.
	

	
	A
	
	Incubates tests appropriate length of time.

Staphylococcus spp.:

DD 16-18 h

MIC 16-20 h

Oxacillin-salt agar screen plate for MRSA - overnight

If oxacillin or vancomycin (or MRSA screen plate) is susceptible after 18 (or 20 h for MIC tests), reincubates until 24 h has elapsed at which time endpoints are reexamined.
	

	
	A 
	
	Confirms purity of test prior to reading and recording results.

For MIC tests, examines purity plate using transmitted and reflected light.
	

	
	A
	
	Measures endpoints correctly.

Staphylococcus spp.:

DD for oxacillin and vancomycin, examines zones with transmitted light; any growth is significant.
	

	
	A and/or B
	
	Records and interprets results correctly.

Staphylococcus spp.:

NCCLS M100-S13, Tables 2C (DD and MIC)

Performs clindamycin induction test routinely or upon physician request when erythromycin-resistant and clindamycin-susceptible Staphylococcus spp. are encountered (refrains from reporting a clindamycin susceptible result without performance of induction test).
	

	
	A
	
	S. aureus:

Oxacillin-salt agar screen plate for MRSA (unique steps – others are similar to those for DD and MIC tests):

Knows how to handle agar medium to preserve its integrity

Uses appropriate QC strains each day of testing

Accurately measures any haze or > 1 colony as growth.
	

	
	B
	
	Verifies antimicrobial susceptibility profile and organism identification prior to reporting. Knows expected antibiograms for commonly encountered species and maintains, for reference, a copy of most recent cumulative antimicrobial susceptibility report from employees institution.

S. aureus:
See Table II below

Knows typical antibiograms for S. aureus.
	

	
	A and/or B
	
	Takes appropriate action to confirm any unusual or atypical results. 

Staphylococcus spp.:

See Table II below

Knows the value of mecA or PBP2a testing for detecting oxacillin resistance in select circumstances to include obtaining rapid results and arbitrating equivocal oxacillin results obtained from phenotypic tests.

Performs induced (-lactamase test on isolates with penicillin MICs of 0.06-0.12 (g/ml
	

	
	B
	
	Reports appropriate antimicrobial agent(s) and comment(s) for the organism and specimen type.

Staphylococcus spp.:

On MRSA, converts any “S” result for any (-lactam to “R” before reporting.

Knows how to use results of penicillin and oxacillin to deduct results for other (-lactams.
	

	
	A and B
	
	Utilizes computer appropriately for reporting process and accessing previous data (only) when necessary
	

	
	A and/or B
	
	Notifies supervisor, infection control, physician etc. as appropriate for confirmed atypical and/or noteworthy results.

S. aureus noteworthy results:

Oxacillin resistance (institution specific)

Vancomycin intermediate or resistant results (knows CDC protocol for confirming and reporting VISA or VRSA to public health authorities)
	

	
	A and/or B
	
	Reviews AST reports from previous day’s work
	

	
	A and/or B 
	
	Consults with physicians on special AST requests.  If a physician asks for supplemental drugs to be reported, determines resource list that can be used (such as NCCLS M100-S13 Table 1 and 2) to determine if request is appropriate.
	

	
	A and/or B
	
	Handles stat AST requests and testing 

S. aureus:

See comment above re: use of mecA or PBP2a assays to detect oxacillin resistance
	

	
	A and/or E
	
	Handles AST problems with microbiology staff members
	

	
	A
	
	Trains new microbiology staff, medical staff and students in AST
	

	
	A
	
	Maintains and subcultures QC strains appropriately
	

	
	A and/or C 
	
	Runs appropriate daily or weekly QC with AST

Performs appropriate QC and understands the aspects of the test that are controlled by testing NCCLS-recommended ATCC reference strains.

S. aureus:

DD – S. aureus ATCC 25923

MIC – S. aureus ATCC 29213

For DD and MIC – also E. coli ATCC 35218 for (-lactam/(-lactamase inhibitor combinations)

Oxacillin-salt agar screen plate for MRSA - S. aureus ATCC 29213 and S. aureus ATCC 43300
	

	
	B and/or C 
	
	Reads and documents QC results appropriately


	

	
	E
	
	Identifies and troubleshoots out-of-control results
	

	
	C and E
	
	Takes and documents appropriate corrective action for out-of-control results.

S. aureus:
Explains what would be done if an oxacillin QC result is out of range during weekly QC testing.
	

	
	E
	
	Performs problem solving in AST.  Knows what might contribute to erroneous results and how to prevent errors from occurring.
	

	
	C
	
	Maintains appropriate inventory of supplies needed for AST
	

	
	A and/or B
	
	Handles all testing materials appropriately
	

	
	D
	
	Performs/documents AST instrument maintenance 
	


AST, antimicrobial susceptibility test; CAMHB, cation-adjusted Mueller-Hinton broth; DD, disk diffusion; MHA, Mueller-Hinton agar; MIC, MIC testing

Table I

NCCLS Comments and Suggested Test/Report Action

Staphylococcus aureus

	NCCLS Comment
	Test/report Action

	…from NCCLS M100-S13 Table 2C

NCCLS document # (comment #)

	M2 (2); M7 (2)

WARNING: For oxacillin-resistant Staphylococcus aureus and coagulase-negative staphylococci (MRS), all penicillins, cephems, and other (-lactams such as amoxicillin-clavulanic acid, ampicillin-sulbactam, ticarcillin-clavulanic acid, piperacillin-tazobactam, ertapenem and imipenem may appear active in vitro but are not effective clinically. Results for these drugs should be reported as resistant or should not be reported. This is because most cases of documented MRS infections have responded poorly to (-lactam therapy, or because convincing clinical data have yet to be presented that document clinical efficacy for those agents.
	Consider oxacillin-resistant staphylococci as resistant to ALL (-lactam drugs.

	M2 (7); M7 (7)

Of the penicillinase-stable penicillins, oxacillin may be tested, and results can be applied to the other penicillinase-stable penicillins,  cloxacillin, and dicloxacillin. Testing of oxacillin is preferred, since it is more resistant to degradation in storage, and because it is more likely to detect heteroresistant strains. (See oxacillin agar screen test for S. aureus.)
	Test oxacillin as the representative (-lactamase-stable penicillin.

	M2 (5); M7 (5)  

Penicillin-susceptible staphylococci are also susceptible to other penicillins, (-lactam/(-lactamase inhibitor combinations, cephems, and carbapenems approved for use by the FDA for staphylococcal infections. Penicillin-resistant, oxacillin-susceptible strains are resistant to penicillinase-labile penicillins but susceptible to other penicillinase-stable penicillins, (-lactam/(-lactamase inhibitor combinations, relevant cephems, and carbapenems. Oxacillin-resistant staphylococci are resistant to all currently available (-lactam antibiotics. Thus, susceptibility or resistance to a wide array of (-lactam antibiotics may be deduced from testing only penicillin and oxacillin. Routine testing of other penicillins, (-lactam/(-lactamase inhibitor combinations, cephems, and carbapenems is not advised.
	Test oxacillin and penicillin to deduct results for all other (-lactams.

	M2 (9); M7 (8)

MRS are often resistant to multiple classes of antimicrobial agents including aminoglycosides, clindamycin, macrolides, phenicols, quinolones, sulfonamides, and tetracycline.  The observation of multiple resistance should be a clue to the possibility of methicillin resistance.  However, strains of methicillin-resistant S. aureus that do not exhibit resistance to other classes of antimicrobial agents have been isolated from both inpatient and outpatient populations.
	MRS are often multiply resistant to several classes of antimicrobial agents, but may not be multiply resistant.

	M2 (6); M7 (6)  

Resistant strains of Staphylococcus aureus produce (-lactamase, and the testing of penicillin instead of ampicillin is preferred. Penicillin should be used to test the susceptibility of all staphylococci to all penicillinase-labile penicillins, such as ampicillin, amoxicillin, azlocillin, carbenicillin, mezlocillin, piperacillin, and ticarcillin. A penicillin MIC of (0.03 (g/mL usually implies lack of (-lactamase production, and MICs of (0.25 (g/mL should be considered resistant; staphylococci with penicillin MICs between 0.06-0.12 (g/mL may or may not produce (-lactamase, and an induced (-lactamase test can clarify these MICs (see M7-A5, Section 10.2). A positive (-lactamase test predicts resistance to penicillin, ampicillin, amoxicillin, carbenicillin, ticarcillin, mezlocillin, and piperacillin. For oxacillin-resistant staphylococci, report as resistant or do not report.
	Perform induced (-lactamase test on isolates with penicillins MICs of 0.06-0.12 (g/ml and report penicillin R, if (-lactamase + and report penicillin S, if (-lactamase -.

	M2 (10); M7 (9) 

Isolates of staphylococci that are shown to carry the mecA gene, or that produce PBP2a, the mecA gene product, should be reported as oxacillin-resistant.
	If you obtain a positive result with a mecA or PBP2a test, report as oxacillin resistant.


Portions of NCCLS publications were reproduced with permission from NCCLS publications M100-S13 (M2) and M100-S13 (M7). Copies of the current editions of these documents may be obtained from NCCLS, 940 West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898 USA.       

Table II

Verification suggestions for AST of S. aureus
	Verify if:
	Comments

	Vancomycin is I or R
	To date, only 8 cases VISA and 2 cases VRSA reported in USA



	Linezolid is non-susceptible
	To date, only 2 isolates of linezolid non-susceptible S. aureus reported

	Quinupristin-dalfopristin is I or R
	To date, isolates non-susceptible to quinupristin-dalfopristin are rare

	Penicillin is S


	In USA, approximately 90% of S. aureus are penicillin R

	Oxacillin is R
	If identifying MRSA for first time in a patient, confirm identification and repeat susceptibility test (JH recommendation)

	Oxacillin is R and any (-lactam is S
	For MRSA, do not report or report as R, any (-lactam



	Oxacillin is R and penicillin is S or ampicillin is S
	Isolates that are oxacillin-R are penicillin R (very rare exceptions) 

	Oxacillin is R and penicillin is R and all other agents on panel are S
	Most MRSA are multiply resistant to other anti-staphylococcal agents.  However, isolates causing community-associated infections may only be resistant to (-lactams.

	Erythromycin is R and clindamycin is R and oxacillin is S


	Resistance to multiple agents suggests isolate may (but not always) be MRSA.

	Erythromycin is S or I and clindamycin is I or R


	Very rare for erythromycin to be more active than clindamycin. 

	Erythromycin is I and clindamycin is I


	S. aureus show bimodal distribution for clindamycin and erythromycin; results rarely fall in the intermediate range.


Verification may require one or more of the following:

· reexamination of test; check for transcription errors, contamination, use of defective panel, plate or card

· checking previous isolates on the patient to determine if isolates was encountered and verified earlier

· confirming identification of the isolate

· repeating susceptibility test to confirm results (sometimes use of an alternative method is helpful)
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