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	PRINCIPLE:
The broth microdilution MIC method is used to measure (semiquantitatively) the in vitro activity of an antimicrobial agent against a bacterial isolate  A sterile multiwell plastic tray containing various concentrations of antimicrobial agents is inoculated with a standardized number of test bacteria.  After overnight incubation at 35 +/- 2 C, the MIC is determined by observing the lowest concentration of an antimicrobial agent which will inhibit visible growth of the bacterium.  MICs obtained are interpreted as susceptible, intermediate, or resistant, based on the criteria listed in the CLSI Document, M100-S25 MIC standard.  For full range MIC testing, five to eight concentrations representing a therapeutically achievable range for each agent are usually tested. Breakpoint MIC testing represents a modification of microdilution MIC testing in which generally one to three concentrations of each agent are tested and results are reported qualitatively.
SUMMARY:

 The WalkAway antimicrobial susceptibility tests are miniaturizations of the broth dilution susceptibility test which have been dehydrated. Various antimicrobial agents are diluted in Mueller-Hinton broth with calcium or magnesium, or Mueller-Hinton broth with additional supplementation to concentrations bridging the range of clinical interest. After inoculation and rehydration with a standardized suspension of organism and incubation at 35C for 16-20 hours, the minimum inhibitory concentration (MIC) or a qualitative susceptibility (Susceptible, Intermediate, or Resistant) for the test organism is determined by observing the lowest antimicrobial concentration showing inhibition of growth.  

MATERIALS REQUIRED:
A. Sterile cotton-tipped applicator or loop
B. Vortex mixer

C. Labels or marking pen

D. 18-24 hour growth on BAP or Chocolate Agar 
E. Turbidity Meter and/or McFarland Turbidity Standard, #0.5 (for turbidity standard technique)

F. 3 ml Inoculum Water (for turbidity standard technique)
G. 25 ml Inoculum Water with Pluronic (for turbidity standard technique)
H. MLA Pipettor, 100 mcl and small sterile tips (for turbidity standard technique)

I. PROMPT INOCULATION SYSTEM D

J. Inoculator set

K. Tray lids

L. RENOK inoculator device

PROCEDURE:

A. Panel Preparation
1. Remove the panels to be used from storage. Do not use if the integrity of the packaging is compromised (unsealed, punctured, or torn)

2. Cut open the pouch and remove the panel.  If stored in the refrigerator, remove the panel immediately from the foil pouch.
3. Panels should not be used if any of the following conditions exist:

a. Dessicant is not present or is broken.

b. Panel wells are discolored

4. Allow panels to equilibrate to room temperature prior to rehydration.  Panels may be stacked with a clean Cover Tray on top.  All opened panels should be used within the same day or discarded.

5. Place bar code on the panel before inoculation. This will serve as the panel identification since it shows the specimen and isolate number.

6. Place the bar code label on the long side of the panel, side nearest the MicroScan logo. Gently smooth the panel label into place.

7. The panel itself also has a LOC well, which identifies the panel type to the WalkAway. The WalkAway uses this as a reference check to make sure the panel type on the barcode matches the real panel type based on the LOC well.

8. Do not allow the label to extend above or below the side of the panel
B. Inoculum Preparation 
1. TURBIDITY STANDARD TECHNIQUE
a. Using a sterile cotton-tipped applicator, touch the surface of 3 to 5 well-isolated morphologically similar colonies from an 18 to 24 hour plate. Do not use inhibitory media.

b. Emulsify in 3 ml of Inoculum Water. 
c. The turbidity of the suspension can be measured by reading the absorbance using the turbidity meter.  The meter is preset for a specific wavelength, and pre-set for sample tubes.
d. Zero Check
i. Prior to use, perform the zero check of the Turbidity meter. Check the zero of the meter by obtaining two 16x80mm or 12x83 mm round tubes filled with deionized water.  Be sure that both samples are visually clean and clear, and that the tubes are free from scratches.

ii. Insert one bland tube into the “BLANK” position and the second tube into the “SAMPLE” position.

iii. Observe the reading on the digital output.  It should be 0.00 +/- 0.01.  If it is outside this range,

· Inspect both blank tubes ensuring that the glass is not marred and the base medium has no particulates.

· Reverse blanks and repeat zero checks.  If reading also reverses when the blanks are reversed, then the apparent maladjustment of the instrument zero is actually caused by the lack of equality between the two samples.  DO not adjust zero.

· If reading remains approximately the same when the blanks are reversed, the instrument zero needs adjustment.  Refer to maintenance section of MicroScan Turbidity Meter Manual.
e. Turbidity Determination
Prepare the desired base medium in which suspensions will be made.  Dispense at least 3 ml of the medium into a clean 16x80 mm or 12x83 mm round tube. This tube will be referred to as the “blank”

Prepare the desired bacterial test suspension in the same tube size and media as the blank

Insert the blank prepared above into the BLANK position of the meter.  Insert the test suspension into the SAMPLE position.  Insertion of trhe tube into the SAMPLE position turns the instrument on.  After 3 seconds, the lamp extinguishes but the reading is held for 10 seconds after which the meter turns off.
f. The final turbidity should be equivalent to that of a 0.5 McFarland standard or 0.08 + 0.01 on the Turbidity Meter. 
g. Vortex the suspension for 2-3 seconds.
h. Pipet 100 mcl of the standardized suspension into 25 ml of Inoculum Water with Pluronic-D. Cap tightly. Invert 8-10 times to mix well. Do not shake.

2.  PROMPT INOCULATION SYSTEM D

The Prompt Inoculation System D consists of an inoculation wand and a bottle of diluent.  The wand is a polypropylene rod with a breakaway collar that serves as a wiping mechanism. The rod is attached to a stopper.  At the tip of the wand is a groove designed to hold a specific number of bacteria.  The Prompt Inoculation System D provides a method for obtaining standardized inocula while eliminating the need for incubation and turbidity adjustment.  When it is used within four hours after preparation, 97% of MIC’s are within +/- one dilution of the MICs determined by the conventional method.

a. Remove the required number of Prompt inoculation bottles from the box

b. Remove an inoculation wand from the box.

c. Holding the wand perpendicular to the agar surface, touch three (3) isolated colonies as large as or larger than the tip of the wand.  Do not penetrate the agar. Do not scrape or drag the tip across the colonies

Note: For very small, pin-point colonies, continue incubation of the primary plate until they reach the diameter of the wand tip.  If the colony diameter is not likely to reach this size, an alternate method for inoculum preparation should be used.

d. Holding the wand by the handle with one hand, grasp the collar with the other hand and pull firmly to break the connection between the collar and wand shaft.  Do not twist or bend the collar.  Keep the tip pointed toward the floor, away from yourself and others.
e. Slide the collar slowly down and off the wand shaft and discard the collar.

f. While holding the inoculation wand with one hand, pick up a Prompt inoculation bottle.  

g. Bend the cap of the bottle sideways until it snaps off. 

h. Place the inoculation wand into the bottle and press down with a twisting motion to assure a tight seal.

i. Shake the bottle vigorously 8 to 10 times to release the bacteria from the wand tip.  If the organism is not released from the wand, let the solution sit for 5 minutes and shake again.

j. The bacterial suspension should be used within four hours of preparation. If not used immediately after preparation, shake vigorously to resuspend the bacteria just prior to use.

C. Inoculation of panels
1. Turbidity Standard Technique
a. Select a level surface on which to perform the following procedures using the RENOK inoculator set and inoculator device.
b. Arrange the panels with the bar code labels facing you in a horizontal row.

c. Arrange the RENOK Inoculator set (consisting of a standard seed trough and transfer lid) also in a row directly in front of its corresponding panel.

d. Remove the transfer lid from the seed trough. Pour the prediluted and well-mixed 25 ml tube of Pluronic Water into the seed trough by pouring into a corner of the seed trough. If necessary, rock the seed trough gently to distribute the inoculum fluid evenly through-out the seed trough.  Place the transfer lid over the seed trough.
e. Gently tap the transfer lid in all four corners to ensure the absence of bubbles. Allow the transfer lid to equilibrate for a minimum of 20 seconds in the seed trough.

f. Pick up the RENOK unit from its stand by depressing pick-up levers using thumb and forefingers, and place RENOK unit on top of the transfer lid.

g. Release the pick-up levers.

h. Fully lift the center lever of the RENOK unit to draw inoculum into the transfer lid, then release hand pressure:  the mechanical catch will hold the center lever in place.

i. Pick up the RENOK unit with the transfer lid attached, holding it level (shaking or rocking may cause spillage), then position the transfer lid onto a MicroScan Panel.

j. Depress the center release button of the RENOK unit to inoculate panel.  There should be a smooth, even release of the inoculum without hesitation or sticking. 

k. Dispose of the transfer lid by positioning the RENOK unit, with the transfer lid attached, over its corresponding seed trough.  The transfer lid may be released onto the seed trough. 

l. Continue to inoculate the remaining panels of this type in the same manner. Check to make sure that the wells are filled adequately and evenly.

m. Using a BAP divided into halves, using a 1 mcl loop, inoculate a purity plate for each of the isolates using the MIC suspension in the seed troughs. Incubate purity plates at 35 degrees C, aerobically overnight 

n. Stack the inoculated panels and prepare to load the WalkAway.  Dispose of seed trough and transfer lid simultaneously.
2. Prompt Inoculation System D

a. Arrange the panels with the bar code labels facing you in a horizontal row. 
b. Arrange the Inoculator set also in a row directly in front of its corresponding panel.

c. Remove the inoculation wand from the bottle and discard.  Prior to discard, the wand can be used to inoculate a purity plate of each of the isolates.

d. Remove the transfer lid from the inoculator set.  Pour the suspension into the inoculator tray by gently squeezing the bottle with a pumping action, careful to avoid bubbles. 

e. Follow the procedure in Section C, part 1, f through n to inoculate  the tray using the RENOK handheld inoculator device. 
f.  Load Panels.  Refer to Walkaway Operators Manual 7-6 for instruction on loading panels into the WalkAway 96 instrument.

g. Additional notes

· The Prompt inoculation system D should not be used when the colony size is smaller than the wand tip.  Picking colonies that are too small will result in under inoculation and may cause a resistant organism to appear to be susceptible.  An alternate method of inoculum preparation should be used for colonies smaller than the wand tip.
· Some mucoid strains of organisms such as Klebsiella sp. or Psuedomonas sp. may not adhere to the wand when attempting to pick the colony.  This will be visually apparent.  An alternate method of inoculum preparation should be used for such organisms

· Inoculum preparation is critical when testing Staphylococci against the flouroquinolones, lincosamides (e.g. clindamycin) and macrolides (e.g. erythromycin).  If an intermediate or resistant interpretation is obtained using the Prompt System, and alternate method of obtaining a susceptibility result (e.g. a non breakpoint format) should be used prior to reporting results.

D. Incubation
1. Panels can be incubated in a WalkAway system or incubated off-line using the following steps:
a. To ensure even thermal distribution during incubation, stack the panels in groups of 3-5.
b. Place a clean Cover Tray on top of each group of panels to prevent evaporation.
c. Incubate the panels for 16-20 hours at 35C in a non-CO2 incubator.
E. Reading the Panels
Panels can be read manually using the MicroScan Microdilution Viewer and results recorded on a Manual Panel Worksheet or on MicroScan instrumentation (autoSCAN 4 and WalkAway systems.) 
1. Following 16-20 hours incubation, remove panels from incubator.
2. Wipe off the bottom of the panel with a lint-free tissue to remove any condensation or debris that may be present.
3. Read the panel only if the control well is clear and the growth well is turbid.  Do not read the antimicrobics if the control well is turbid or if there is no growth in the growth well.   Growth in the wells appears as turbidity, which may take the form of a white haze throughout the well, a white button in the center of the well, or a fine granular growth thoughout the well, or a fine granular growth throughout the well.  Inadequate growth in defined as a slight whiteness in the well or the broth is clear.
4. Record MIC results as follows:
a. Following 16-20 hours incubation, record the MIC as the lowest antimicrobial concentration showing inhibition of growth.
b. When growth occurs in all concentrations of an antimicrobic the MIC is recorded as greater than (>) the highest concentration.
c. When no growth occurs in any of the concentrations of the antimicrobics, the MIC is recorded as less than or equal to (<=) the lowest concentration.
d. A clear well in a series of growth wells, e.g., growth at 1,2, and 8 ug/mL, but not at 4ug/mL is called a skipped well and should be ignored.
e. Spot growth in isolated wells indicates contamination.  The test should be repeated.
5. Refer to the MicroScan LabPro Operator’s Manual Sections 7-22, Entering results manually for additional information.
.
QUALITY CONTROL
1. Information regarding Entering, Viewing, Reviewing, and Printing QC reports can be found in the MicroScan LabPro Operator’s Manual, Performing Quality Control, Sections 11-1 through 11-9 
2. The acceptability of the antimicrobial agents are check by testing organisms with known reactions and MIC ranges weekly. QC organisms are as follows:
MicroScan Dried Gram Positive Panel (PM 29)

MicroScan Dried Gram Negative Panel (NM38)

E. faecalis ATCC 29212

E. coli ATCC 25922

S. aureus ATCC 29213

P. aeruginosa ATCC 27853

S. aureus ATCC BAA-977

E. coli ATCC 35218

K. pneumonia ATCC 700603

3. The results for the recommended American Type Culture Collection (ATCC**) control organisms are listed in the Quality Control Tables found in the MicroScan Dried Gram Positive Manual pp. 1-5 through 1-6 and in the MicroScan Dried Gram Negative Manual pp. 1-2 through 1-3.  The Quality control Table is a comprehensive table which includes MIC ranges to cover all dilutions on the Microscan Panels.
4. This testing is governed by the laboratory’s IQCP plan which includes 
a) Testing of appropriate QC strains on each new lot/shipment of panels before or concurrently with placing these materials into use for testing patient isolates.
b) Testing of appropriate QC strains on each panel weekly
c) Testing of appropriate QC strains on each panel type after major system maintenance or software upgrade before of concurrently with placing the equipment back into service.
d) Testing of appropriate QC strains against any new antimicrobial agent added to the panel at least 15 times (over a minimum of 5 days) prior to resuming weekly QC testing of panel.
5. Any out of range results are to be immediately investigated and corrective action performed prior to releasing any patient results.
TROUBLESHOOTING
1. An abbreviated instrument troubleshooting guide can be found in the MicroScan LabPro Operators Manual, Troubleshooting WalkAway Instrument Problems, Sections 2-23 through 2-33.  
2. To resolve panel processing alerts and exception messages, refer to the MicroScan LabPro Operators Manual, Sections 7-23 through 7-32.
3. If you have attempted to troubleshoot using the available information and the system continues to be down, you must call the Technical Assistance Center.  The call center gives these calls the highest priority.
4. If you need to call for technical support, please have the following information available :
· Instrument Serial number: 968229
· Software version: LabPro V4.41 (Installed 7/25/16)
· The function that you were performing when the problem occurred

· Any messages that appeared when the problem occurred.

· Account ID number 998

· Customer # 522456

From the United States or Canada, call the TAC at (800) 677-7226
MAINTENANCE

1. Refer to the LabPro Operator’s Manual, Operating and Maintaining the WalkAway Instrument, Sections 2-1 through 2-22 for Daily, Weekly, and Monthly maintenance information.

2. Shut down and Start up of the WalkAway Instrument can be found in the MicroScan LabPro Operators Manual, Section 2-5.
LIMITATIONS:
1. Broth microdilution has been standardized for testing commonly isolated bacteria that grow well after overnight incubation.  
2. Because of the small number of organisms tested in each well (approximately 5 X 10^4 CFU/well), resistance due to the presence of a small subpopulation may not always be detected with the broth microdilution MIC method.
3. Numerous factors can affect results, including inoculum size, rate of growth, incubation environment, length of incubation, and measurement of endpoints.  Strick adherence to protocol is required to ensure reliable results.
4. Unusual or inconsistent antimicrobial results may necessitate repeat susceptibility testing and/or identification procedures to confirm initial results.  Some examples include E.coli resistant to carbapenems and Staphylococcus aureus resistant to vancomycin.  This confirmation may involve repeat testing, use of alternative testing methods or sending the isolate to a reference lab.
5. Emergence of Resistance
Some bacteria may become resistant during antimicrobial therapy. Performing susceptibility testing on subsequent isolates after 3 or 4 days is recommended for the following.

a. Enterobacter, Citrobacter, and Serratia for third-generation cephalosporins
b. P. aeruginosa for all antimicrobials
c. Staphylococcus for quinolones
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