	Microbiology 

MicroScan
	Document No.  MICR 6510 R

Page 1 of 5

	Etest
	Origination:  01/1996

                                                Version 2



	POLICY STATEMENT
	Etest is a quantitative technique for the determination of antimicrobial susceptibility.  It t is based on a combination of the concepts of dilution and diffusion tests.  Like a full range MIC method, Etest directly quantifies antimicrobial susceptibility in terms of discrete MIC values.  As Etest MICs are obtained from a predefined and continuous antibiotic concentration gradient, these values are more precise than conventional MICs based on discontinuous two-fold dilutions.  Etest consists of a thin, inert and non-porous plastic strip with a MIC reading scale in µg/m on one side.  A predefined exponential gradient of antibiotic, dried and stabilized, is immobilized on the other surface of the strip. When the strip is placed onto an inoculated agar plate, there is an immediate release of the antibiotic from the carrier surface into the agar matrix.  A continuous and exponential gradient of antibiotic concentrations is created directly underneath the carrier.  After incubation, whereby bacterial growth becomes visible, a symmetrical inhibition ellipse centered along the carrier is seen.  The zone edge intersects the strip at the MIC value.

	PURPOSE
	This procedure provides technical instruction for the performance of the Etest.

	SCOPE
	This procedure applies to testing personnel authorized to perform testing. This group includes, but is not limited to Laboratory Technologists as well as leads and supervisory personnel.

	RESPONSIBILITY
	All the above personnel are responsible for following the Etest procedure without exception. In addition, testing personnel are also responsible for evaluating the results and taking proper remedial action. 

	RELATED DOCUMENTS
	MICR 6510 Fa ETEST (Strep) QC chart
MICR 6510 Fb ETEST (OX-Staph) QC chart

MICR 6510 Fc ETEST(VA-Staph)QC chart


REAGENTS

· Mueller Hinton II Agar 
· Mueller Hinton with 5% Blood agar plates
· Mueller Hinton with 2% NaCl agar plates

· Mueller Hinton Broth 
· 0.85% sterile saline
· Etest strips
Store the media at 2°C to 8°C and the Etest at -20°C. Do not use media, broth or discs beyond the expiration date.

QUALITY CONTROL
Quality control should be performed each day of use. If the quality control results are outside the stated ranges, the Etest must be repeated and patient results should not be reported.
	Etest - Strep

	S. pneumoniae (49619)
	Vancomycin

	
	Penicillin

	
	Cefotaxime

	Etest - Oxacillin

	S. aureus (MSSA) 29213
	Oxacillin

	S. aureus (MRSA) 43300
	Oxacillin

	Etest - Vancomycin

	S. aureus (MSSA) 29213
	Vancomycin

	E. faecalis 29212
	Vancomycin


PROCEDURE
1. Perform 

a. The Strep Etest on S. pneumoniae and Strep viridians group when the MICroSTREP plus panel is insufficient growth.
b. The oxacillin Etest on MRSA when the PBP2 is positive and the MicroScan is oxacillin sensitive.
c. The vancomycin Etest on MRSA when the MicroScan is vancomycin intermediate or resistant.
2. Bring media, broth and discs to room temperature before use.
3. Prepare the inoculum from an 18-24 hour culture plate from nonselective medium.  The suspension should be adjusted to a 0.5 McFarland standard (1 if mucoid) using a turbidity meter. 
· Aerobes – Sterile saline

· Streptococcus – Mueller Hinton broth

4. Inoculate the media:

a. Media

· Aerobes – Mueller Hinton II Agar 
· Streptococcus – Mueller Hinton with 5% Blood agar plates

· MRSA/MRSE  for Oxacillin Etest – Mueller Hinton with 2% NaCl agar plates
b. Dip a sterile cotton swab into the adjusted broth culture within 15 minutes of adjusting the turbidity.
c. Rotate the swab against the inside of the tube to remove excess inoculum. Remember too wet or too dry a swab will alter results.

d. Streak the swab evenly in three directions on the agar plate, turning the plate 60 degrees between each streak.

e. Streak back and forth along each of the three directions, taking care to cover the entire plate evenly.

f. Rim the plate with the swab to insure inoculum of edges.

5. Allow excess moisture to be absorbed for about 10 minutes so that the surface is completely dry before applying the Etest strips.

6. Use a pair of forceps to remove the strips from the package.  Grip only the handle of the strip, i.e., the area labeled E.  Do not touch the surface of the strip with the antibiotic gradient, i.e., the side opposite the MIC scale.
7. Four to six different Etest strips can be applied onto a 150 mm diameter agar plate.  The minimum concentration of each gradient should be oriented towards the center of the plate and the maximum concentration towards the periphery of the plate.

8. With the strip in the forceps, place the bottom edge of the strip against the agar surface, holding it at an angle to the surface with the MIC scale facing upwards and the concentration maximum nearest the periphery of the plate.  Release it onto the agar surface.

9. Make sure the strip is in complete contact with the agar surface.  If necessary, remove air pockets underneath the strip by gently pressing the strip with the forceps, moving from the minimum concentration upwards.  Small bubbles under the strip will not affect results.

10. Once applied, the position of the Etest strip cannot be changed because of the immediate release of antibiotic from the strip into the agar.
11. Invert the plates and incubate at 35(C.

· Aerobes – in non-CO2 for 16-20 hours

· Streptococcus – in CO2 for 20-24 hours
· MRSA/MRSE  for Oxacillin Etest – in non-CO2 35(C for 24 hours for MRSA and 48 hours for MRSE
· When testing vancomycin a 24-hour incubation is required. 

12. After incubation the MIC value is to be determined from the strip.

a. The MIC value is to be read where the edge of the inhibition ellipse intersects the side of the strip.
b. When growth occurs along the entire strip, i.e., no inhibition ellipse is seen, the MIC should be reported as greater than the highest value on the reading scale.  
c. When the inhibition ellipse is below the strip, i.e., the zone edge does not intersect the strip, the MIC should be reported as less than the lowest value on the reading scale.

d. For an MIC that falls between the two-fold dilution values, round up to the next highest dilution to report (i.e. interpret an Etest MIC of 48 µg/ml as 64 µg/ml).

e. For bactericidal drugs e.g. Beta –lactams, always read the MIC at the point of complete inhibition of all growth, including hazes, microcolonies and isolated colonies. Tilt the plate and /or use a magnifying glass to examine end points.  

f. For bacteriostatic drugs e.g. trimethoprim/sulphamethoxazole, read diffuse endpoints at the so called 80% inhibition, i.e. the first point of significant inhibition as judged by the naked eye.
g. In the case of methicillin/oxacillin, as a consequence of heterogeneous resistance, different growth characteristics may be seen inside the inhibition ellipse.  Thin transparent films of growth, micro and macro colonies and other heterogeneous colonies within the ellipse should be regarded as evidence of resistance and the highest MIC value should be reported after 24 hrs incubation.  
REPORTING
Enter the MIC result in Meditech which will report the appropriate interpretation.

If the oxacillin Etest is intermediate or resistant and the MicroScan is oxacillin sensitive, document the Etest results in the MicroScan. Change the oxacillin MIC and transmit. In Meditech delete the oxacillin result from the panel and report the OX Etest.
REFERENCE
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