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MicroScan®Dried Gram Negative Procedure

Principle
The antimicrobial susceptibility tests are miniaturizations of the broth dilution susceptibility test which have been dehydrated. Various antimicrobial agents are diluted in Mueller-Hinton broth supplemented with calcium and magnesium to concentrations bridging the range of clinical interest.22, 32 Trimethoprim, Sulfamethoxazole, and Trimethoprim/Sulfamethoxazole broth contain thymidine phosphorylase to reduce thymidine levels in the medium. After inoculation and rehydration with a standardized suspension of organism and incubation at 35°C for a minimum of 16 hours, the minimum inhibitory concentration (MIC) for the test organism is determined by observing the lowest antimicrobial concentration showing inhibition of growth.1-6, 8-15, 19, 20, 27-32 Modified conventional and chromogenic tests are used for the identification of fermentative and non-fermentative gram-negative bacilli. Identification is based on detection of pH changes, substrate utilization, and growth in the presence of antimicrobial agents after 16-42 hours incubation at 35°C.17-18 In rapid panels, fluorogenic substrates or fluorometric indicators are used for the identification of fermentative and non-fermentative gram negative bacilli.  Identification is based on hydrolysis of fluorogenic substrates, pH changes following substrate utilization, production of specific metabolic by products or the rate of production of specific metabolic byproducts after 2.5 hours incubation at 35ºC in the Walkaway system.Panels containing  ceftazidime, aztreonam,cefotaxime, or ceftriaxone at 1 ug/ml or cefpodoxime at 1 or 4 ug/ml can be used to screen for E coli,Klebsiella pneumonia or Klebsiella oxytoca strains suspected of producing extended spectrum beta-lactamases For Proteus mirabilis strains only ceftazidime, cefotaxime and cefpodoxime can be used for ESBL screening.Panels containing Ceftazidime/Clavulanic acid can be used to confirm the presence of ESBLs.  The confirmation test is a >= 3 twofold dilution decrease in MICs of suspected organisms to ceftazidime or cefotaxime in the presence of a fixed concentration of clavulanic acid, versus its MIC when tested alone.
Clinical Significance
For use with MicroScan® Dried Gram Negative MIC/Combo or Rapid ID panels. Panels are designed for use in determining antimicrobial agent susceptibility and/or identification to the species level of aerobic and facultatively anaerobic gram-negative bacilli.

Specimen
Biosafety Level 2

Only pure single isolates should be used for inoculating panels.  Inoculum may be prepared in a variety of ways.  The ultimate goal is to obtain a final well concentration of approximately 4-7X105 CFU/ml.

Specimen Collection and Preparation

Appropriate specimens should be collected, transported, and placed on primary isolation media according to procedures recommended in the Manual of Clinical Microbiology.1
Reagents
Storage

Store at 2-25°C, excursions permitted to 30°C

Average yearly temperature not to exceed 25°C. Transient temperature spikes are acceptable, as long as average storage temperature does not exceed 25°C. QC testing can be used to assess impact of temperature excursions on product performance.

Product Deterioration

Prolonged exposure to storage conditions other than those recommended may result in loss of potency of the antimicrobial agents and discoloration of biochemicals. Do not use beyond the expiration date.

Materials Provided

See box label for panel specific contents.

Materials Required but not Provided

0.5 McFarland Barium Sulfate Turbidity Standard

0.5% N, N-Dimethyl-alpha-naphthylamine, 30 ml (B1010-45A) or 250 ml (B1015-45)

0.8% Sulfanilic Acid, 30 ml (B1010-44A) or 250 ml (B1015-44)

0.85% Autoclaved Saline, 3 ml

10% Ferric Chloride, 30 ml (B1010-48A) or 250 ml (B1015-48)

40% Potassium Hydroxide, 30 ml (B1010-43A) or 250 ml (B1015-43)

5% Alpha Naphthol, 10 ml (B1010-42) or 30 ml (B1010-42A)

Brain Heart Infusion (BHI) Broth, 0.5 ml (B1010-30A) or 4 ml

Inoculum Water, 3 ml (B1015-2)

Inoculum Water with PLURONIC®*, 25 ml (B1015-7)

Kovac's Reagent, 30 ml (B1010-41A) or 250 ml (B1015-41)

Mineral Oil, 60 ml (B1010-40)

Mineral Oil, 250 ml - only for WalkAway® SI instruments and WalkAway® overlay feature (B1010-40A)

Oxidase reagent

Prompt™** Inoculation System (B1026-10D)

Reagent Dropper Kit (B1013-12A)

or equivalent

WalkAway® System Bar Code Label Paper (B1011-16)

Instrumentation/Equipment
WalkAway® 96 Si Instrument

Barcode Printer

35-37°C Ambient Incubator

RENOK® - Rehydrator/Inoculator (B1018-14)
10 µl or 100 µl pipetter with disposable sterile tips or 10 µl calibrated loop

Cover Trays (B1010-56B)

Inoculator-D Set (B1013-4)

Microdilution Viewer (B1010-6)

Manual Report Forms, MIC (B1014-92) or Breakpoint (B1014-47)

Manual Panel Worksheets (used for recording manually read results)

Seal Strips (B1010-51)

Turbidity Meter (B1018-66)

Vortex

WalkAway® Tray Lids (B1018-18)

Quality Control
The acceptability of the identification media and antimicrobial agents should be checked by testing organisms with known reactions and MIC ranges. The results for the recommended American Type Culture Collection (ATCC**) control organisms are listed in the following table.

The Quality Control (QC) Table is a comprehensive table which include ranges to cover all dilutions on the MicroScan® Dried Panels. You may need to extrapolate from the QC Table, based on the panel type. Following are examples for extrapolation.

Quality Control Organism
Abbr.
QC Table Endpoint
Dilution(s) on Panel
Extrapolated QC Range

E. coli  ATCC 25922
Ak
< 2-8
2, 8-32
< 2-8

E. coli  ATCC 25922
A/S
1/0.5-4/2
8/4-16/8
< 8/4

P. aeruginosa  ATCC 27853
Te
8, 128
1-8
8 - >8

P. aeruginosa  ATCC 27853
Tim
< 8-32
16, 64
< 16, 64

Dried Gram-Negative Quality Control Table
	
	
	
E. coli 2

ATCC 25922
	
P. aeruginosa 2 

ATCC 27853

	Antimicrobial Agent
	Abbr.
	Range1 
MIC
	Range 
BP
	Range 
MIC
	Range 
BP

	Amikacin
	Ak
	≤2-8
	≤16
	≤2-8
	≤16

	Amoxicillin/K Clavulanate3
	Aug
	2/1 - 8/4
	≤8/4
	N/A
	N/A

	Ampicillin
	Am
	2-8
	≤8
	>128
	>16

	Ampicillin/Sulbactam4
	A/S
	≤1/0.5-4/2
	≤8/4
	>32/16
	>16/8

	Aztreonam7
	Azt
	≤1
	≤8
	2-8
	≤8

	Cefazolin
	Cfz
	≤2-4
	≤8
	>16
	>16

	Cefepime
	Cpe
	≤1
	≤8
	≤2-4
	≤8

	Cefotaxime7,10,11
	Cft
	≤2
	≤8
	8-32
	≤8, 32

	Cefotaxime/K Clavulanate10,11
	Cft/CA
	--
	N/A
	N/A
	N/A

	Cefotetan
	Ctn
	≤4
	≤16
	>32
	>32

	Cefoxitin
	Cfx
	≤2-4
	≤8
	>16
	>16

	Cefpodoxime8
	Cpd
	≤0.5-1
	≤2
	>4
	>4

	Ceftazidime7,10,11
	Caz
	≤1
	≤8
	≤1-4
	≤8

	Ceftazidime/K Clavulanate10,11
	Caz/CA
	---
	N/A
	N/A
	N/A

	Ceftizoxime
	Cz
	≤2
	≤8
	16->32
	32->32

	Ceftriaxone7
	Cax
	≤2
	≤8
	8->32
	≤8->32

	Cefuroxime
	Crm
	≤2-8
	≤4-8
	>16
	>16

	Cephalothin
	Cf
	4-16
	≤8-16
	>16
	>16

	Chloramphenicol
	C
	≤2-8
	≤8
	>16
	>16

	Ciprofloxacin
	Cp
	≤0.25
	≤1
	≤0.25-1
	≤1

	Doripenem12
	Dor
	0.015-0.06
	0.015-0.06
	0.12-0.5
	0.12-0.5

	ESBL-a (Cefpodoxime)8
	ESa
	≤4
	≤4
	>4
	>4

	ESBL-b (Ceftazidime)7
	ESb
	≤1
	≤1
	≤1->1
	≤1->1

	Ertapenem
	Etp
	≤1
	≤2
	2-> 49
	≤2-> 49

	Gatifloxacin
	Gat
	≤0.5
	≤2
	≤0.5-29
	≤2

	Gemifloxacin
	Gem
	≤0.25
	≤0.25
	≤0.25-> 0.5
	≤0.25-> 0.5

	Gentamicin
	Gm
	≤0.5-2
	≤4
	1-4
	≤4

	Imipenem
	Imp
	≤0.5
	≤4
	1-4
	≤4

	Levofloxacin
	Lvx
	≤0.5
	≤2
	≤0.5-4
	≤2-4

	Meropenem
	Mer
	≤1
	≤4
	≤1
	≤4

	Moxifloxacin
	Mxf
	≤0.5
	≤2
	1->49
	≤2->49

	Netilmicin
	Nt
	≤2
	≤8
	≤2-8
	≤8

	Nitrofurantoin
	Fd
	≤32
	≤32
	>64
	>64

	Norfloxacin
	Nxn
	≤2
	≤4
	≤2-4
	≤4

	Piperacillin
	Pi
	≤8
	≤16
	≤8
	≤16

	Piperacillin/Tazobactam5
	P/T
	≤8
	≤16
	≤8
	≤16

	Tetracycline
	Te
	≤0.5-2
	≤4
	8, 128
	8->8

	Ticarcillin
	Ti
	≤8
	≤16
	≤8-32
	≤16, 64

	Ticarcillin/K Clavulanate6
	Tim
	≤8
	≤16
	≤8-32
	≤16, 64

	Tigecycline
	Tgc
	≤1
	≤2
	N/A
	N/A

	Trimethoprim
	T
	≤8
	≤8
	>8
	>8


	Tobramycin
	To
	≤0.5-2
	≤4
	≤0.5-1
	≤4

	Trimethoprim/Sulfamethoxazole
	T/S
	≤0.5/9.5
	≤0.5/9.5
	8/152->8/152
	8/152->8/152 


1.
Range = Expected value (µg/ml)

2.
The range of some antimicrobics do not agree with the CLSI Acceptable Quality Control Ranges listed on CLSI Document M100.

3.
An additional endpoint of 4/2-16/8 may be obtained with E. coli ATCC 35218.

4.
An additional endpoint of 8/4-32/16 may be obtained with E. coli ATCC 35218.

5.
An additional endpoint of ≤8 may be obtained with E. coli ATCC 35218.

6.
An additional endpoint of ≤8-16 may be obtained with E. coli ATCC 35218.

7.
When using the ESBL screening function, an additional endpoint of >1 µg/ml may be obtained with K. pneumoniae ATCC 700603.

8.
When using the ESBL screening function, an additional endpoint of >4 µg/ml may be obtained with K. pneumoniae ATCC 700603. 

9.
Organism intended for Quality Control testing only.

10.
When using the ESBL confirmation function, a ≥ 3 twofold concentration decrease in an MIC for both antimicrobial agents tested in combination with K. Clavulanate versus its MIC when tested alone may be obtained with K. pneumoniae ATCC 700603. Actual QC ranges for ceftazidime or cefotaxime with K. Clavulanate have not been established.

11.
When using the ESBL confirmation function, a <3 twofold concentration decrease in an MIC for both antimicrobial agents tested in combination with K. Clavulanate versus its MIC when tested alone may be obtained with E. coli ATCC 25922. Actual QC ranges for ceftazidime or cefotaxime with K. Clavulanate have not been established.
12.   FDA and CLSI recommended QC ranges (2009); can be extrapolated to match panel dilutions.
Dried Gram-Negative Quality Control Identification Media


E. coli
P. aeruginosa
K. oxytoca
P. vulgaris


ATCC1 25922
ATCC 27853
ATCC 49131
ATCC 49132


B1010-20A
B1010-21A
B1010-24A
B1010-25A
GLU
+
-
+
+

SUC
-
-
+
+

SOR
V
-
+
-

RAF
-
-
+
-

RHA
+
-
+
-

ARA
+
-
+
-

INO
-
-
+
-

ADO
-
-
+
-

MEL
V
-
+
-

URE3
-
V
V
V

H2S
-
-
-
+

IND
+
-
+
+

LYS
+
-
+
-

ARG
-
+
-
-

ORN
+
-
-
-

TDA
-
-
-
+

ESC
-
-
+
V

VP
-
-4
+
V

CIT
-
+
+
V

MAL
-
+
+
-

ONPG
+
-
+
-

TAR3, 5
-
V
V
V

ACE
-
+2
-
V

CET
-
+
-
-

OF/G3
+
V
+
+

OF/B
Blue, Blue Green-
Blue, Blue- Green
Blue, Blue- Green,
Blue, Blue-

Green                                                                    Green                          Green, Green          Revised 5/9/07 –Tech support Bulletin 162                                                      

P43
+
+
+
V

NIT3
+
V
+
+

DCB
Yellow
Gray-Yellow Gray
Yellow
N/A

Cl4
-
-
-
+

Fd64
-
+
-
N/A

Cf83
V
+
V
V

K43
V
+
V
N/A

To43
-
-
-
N/A


1.
American Type Culture Collection, Manassas, VA  USA

2.
May require 48 hours incubation.

3.
Refer to the Dried Gram-Negative Additional Test Table for additional positive or negative reactions as needed for each biochemical.

4.
P. aeruginosa ATCC 27853 may produce a pale pink color in VP after 18 hours of incubation which should be interpreted as negative.

5.
A weak positive reaction may be obtained with E. coli ATCC 25922 if panels are incubated longer than 18 hours.

N/A = Not Applicable

NOTE: Quality Control organisms are selected to provide positive/negative reactions for all identification substrates. As a result, the organism identifications may vary from that stated in the QC chart. The acceptability of product performance should be determined by comparison of test results, not identification.

Dried Gram-Negative Additional Test Table

Organism
Substrate
Expected Result

P. stuartii  ATCC 49809 (B1013-67)
URE
+

P. putida  ATCC 49128 (B1013-42A)
TAR
+


NIT
-


K4
-

S. (P.) putrefaciens  ATCC 49138 (B1013-34A)
OF/G
-

E. faecalis  ATCC 29212 (B1010-22A)
P4
-

S. aureus  ATCC 29213 (B1010-23B)
Cf8
-

B. (P.) pickettii  ATCC 49129 (B1010-21E)
To4
+

1.
Range = Expected value (µg/ml)

2.
The range of some antimicrobics do not agree with the NCCLS Acceptable Quality Control Ranges listed on Table 3 of NCCLS Document M7-A6.

3.
An additional endpoint of 4/2-16/8 may be obtained with E. coli ATCC 35218 (B1013-65).

4.
An additional endpoint of 8/4-32/16 may be obtained with E. coli ATCC 35218 (B1013-65).

5.
An additional endpoint of <8 may be obtained with E. coli ATCC 35218 (B1013-65).

6.
An additional endpoint of <8-16 may be obtained with E. coli ATCC 35218 (B1013-65).

7.
When using the ESBL screening function, an additional endpoint of >1 µg/ml may be obtained with K. pneumoniae ATCC 700603 (B1013-84).

8.
When using the ESBL screening function, an additional endpoint of >4 µg/ml may be obtained with K. pneumoniae ATCC 700603 (B1013-84).  Not implemented in Data Management System (DMS) versions 24.20 and LabPro Versions 1.1.

9. Organism intended for Quality Control testing only.

1. Quality control testing for Microscan MIC panels is performed weekly.  An initial 20/30 day QC or 3x5 day plan proficiency was performed when the W/A was installed or when new panel types are put into use. Each time panel types are updated the 20/30 day proficiency is documented.

2. The potency of the antimicrobic agent dilutions is checked by testing ATCC strains with known endpoints. Acceptable endpoint ranges are stored in the Microscan LabPro software. Out of range results will show as Alert values.

3. The QC results are stored in the W/A LabPro software. A summary sheet is prepared weekly and when new lot QC is performed.

4. To print the Quality Control reports:

a. click PRINT REPORTS on the Command Center and the Print Reports Window will appear.

b. Click the QC tab- the QC Panel Report is the default selection

c. In the Search Type area, click the search type Test Group Status/Date

d. Enter a check mark at complete and T for Today

e. Click Print to print all reports for today that have not printed previously

f. Note: if a reprint is needed must check the Include QC Isolates Already Printed box



      5.
When out of range results are achieved, the following should be performed.

a. Evaluate aberrant result as a possible random error(corrects on repeat testing) or system error(persists on repeat testing). Assure the testing supplies and test procedure was functioning and correct.

b. Make sure QC organism has not deteriorated. Possible repeat subculture from stock culture may be necessary.

c. Review technical aspects of test performance.

d. If weekly QC is out of range it is acceptable to use retrospective QC data to document 5 ‘in range’ QC results. Repeat QC – if repeat is in range and lot# has been acceptable for at least 4 weeks in a row the repeat QC one day is sufficient.  If lot # has not been in range for at least 4 weeks must repeat the QC on consecutive days until 5 acceptable in range QC tests are completed.

e. If MICs are still outside the acceptable range additional corrective action will be instituted. The supervisor will determine the solution as necessary. Until the problem is resolved the patient results for the aberrant antibiotic should be suppressed. The isolate can be sent to a reference lab for testing if necessary. 

f. Document corrective action in the Corrective Action section of the QC report- in QC edit

g. Additionally see separate report for Corrective Action and Resolution of Automated Susceptibility Quality Control Failures.

     6. 
The MIC control organism strains are maintained in permanent stock in the –70ºC freezer or new swabs can be found at 2-8 C refrigerated.. The  organisms are subcultured to nonselective BAP (gram pos organisms) and MAC (gram neg organisms).

     7. 
The following QC strains are tested weekly for the panel types listed. Each new lot number is                       checked upon receipt as described.

            Gram positive -conventional


Staph aureus ATCC 29213

 
Enterococcus faecalis ATCC 29212


Enterococcus faecalis ATCC 51299


Staph aureus ATCC 43300


Staph aureus ATCC BAA977


Ecoli ATCC 35218


Gram negative -conventional


E coli ATCC 25922


Pseudomonas aeruginosa ATCC 27853


E coli ATCC 35218


Kl pneumoniae ATCC 700603


Additionally, the following ATCC strains are tested with each lot of panels (for 


Identification QC)

Gram negative-conventional panels

Proteus vulgaris ATCC 49132

Klebsiella oxytoca ATCC 49131

P stuartii ATCC 49809

Shew putrefaciens ATCC 49138

Staph aureus ATCC 29213

Ps putida  ATCC 49128

Ec faecalis ATCC 29212

B picketii ATCC 49129

Gram positive-conventional panels

Micrococcus luteus ATCC 49732

Strep bovis ATCC 49147

St saprophyticus ATCC 49907

St xylosus ATCC 49148

Str pneumoniae ATCC 49136

Ec avium ATCC 49464

Gram positive rapid ID panels

Ac baumanii ATCC 49139

E casseliflavus ATCC 700327

E durans ATCC 6056

K oxytoca ATCC 49131

S bovis ATCC 49133

S epidermidis ATCC 49134

S putrefaciens ATCC 49138

8.
Additional controls

a. Growth -control well to demonstrate how the organism will grow in the test                          medium without antibiotics

9.
Only pure isolates are used for MIC testing. A purity plate is inoculated with each MIC panel inoculated. The plate is checked after incubation to make sure only one morphologic colony type is present. Any mixed culture is reset.

10.
The Renok system is checked semi-annually for acceptable performance-see Maintenance


Manual Procedure. 

11.
The prompt inoculum density is measured semi-annually to assure accurate inoculum size is            maintained. The range for the inoculum density with the prompt system and turbidity standard technique is 3 to 7 x 105 organisms/ml. 

12.
Microscan reagent QC is performed weekly with the reagents present on the W/A-40.

13.
Each new lot number of reagent is tested with live organism to demonstrate a positive and negative result.  The results of the new lot reagent QC are logged online.  If a reagent fails to pass the quality control testing it is not used for patient testing. The QC failure must be rectified. Both the reagent and the QC organism may need to be investigated. Notify the supervisor when such an issue occurs. The following organisms are used.  


Kovac’s reagent - E coli ATCC 25922 (+)    Ps aeruginosa ATCC 27853 (-)


Potassium hydroxide/alpha naphthol - Kl oxytoca ATCC 49131 (+)    E coli ATCC 25922 (-)


Ferric chloride - Pr vulgaris ATCC 49132 (+)   E coli ATCC 25922 (-)


Sulfanilic acid/N, N-Dimethyl-alpha-naphthylamine – Ecoli ATCC 25922 (+) or Staph aureus ATCC 29213  Ps putida ATCC 49128or Ec faecalis ATCC 29212 (-)


Peptidase – Ec faecalis ATCC 29212 (+)   Strep bovis ATCC 49147 (-)


Rapid Indole-E coli ATCC 25922 (+) and Sh putrefaciens (-)

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. 
desiccant is not present or is broken.

b. 
panel wells are discolored (e.g., DCB, various antimicrobics).

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.

B.
Inoculum Preparation

(NOTE: See Limitations of the Procedure, numbers 9 and 10)

1.
Turbidity Standard Technique - Primary Inoculation Method
The turbidity standard technique is recommended for direct inoculation of all aerobic gram-negative bacilli.

a.
Using a sterile wooden applicator stick or bacteriological loop, touch the surface of 4-5 large or 5-10 small morphologically similar, well-isolated colonies from an 18-24 hour non-inhibitory agar plate incubated at 34-37°C.
b.
Emulsify in 3 ml of Microscan Inoculum Water . The final turbidity should be equivalent to that of a 0.5 McFarland Barium Sulfate Turbidity Standard. Cap tightly.

c.
Vortex the suspension for 2-3 seconds.

d.
Pipet 0.1 ml (100 µl) of the standardized suspension into 25 ml of Inoculum Water with PLURONIC. Cap tightly. Invert 8-10 times to mix.

Note:  If using the MicroScan Turbidity Meter, studies have demonstrated that settings of 0.08 +/- 0.02 (0.06-0.10) provide the recommended final inoculum concentration for all MicroScan MIC/ID panels.

Revised 5/9/08 – per Technical Support Bulletin 163

2.
Prompt System

The Prompt System may be used to inoculate both gram-negative bacilli and gram positive cocci.

a.
Remove the Prompt inoculation wand from the box.


b.
Holding the wand tip perpendicular to the agar surface, touch 3 isolated colonies as large or larger than the tip. Do not penetrate the agar.  Do not scrape the tip across the colonies. If the colony diameter is not likely to reach the size of the wand tip, an alternate inoculum preparation method should be used.


c.
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 the wand shaft. Do not twist or bend the collar.


d.
Slide the collar slowly down and off the wand shaft and discard the collar.


e.
Bend the cap of the Prompt bottle sideways until it snaps off.


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


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


i.
The bacterial suspension should be used within 4 hours of preparation. Shake to resuspend the bacteria just prior to use.


j.
The mean inoculum density is approximately 6.9 x 105 cfu/ml for this method. 

C.
Oxidase Test

Perform an oxidase test prior to inoculating the panels. Record results in the appropriate space on the worksheet or as requested by the instrumentation. The recommended oxidase reagent is tetramethyl-p-phenylene-diamine-dihydrochloride.

D.
Panel Rehydration/Inoculation

Rehydration and inoculation is performed using the RENOK® system with Inoculators-D. Refer to the RENOK® operator's manual for use. If an alternate system is used, rehydrate with 115 µl ± 10 µl of Inoculum Water (PLURONIC). A final well concentration of 3-7x105 CFU/ml should be achieved. To ensure viability and purity of the organism tested a purity plate may be prepared by streaking the inoculum to a blood agar plate and incubate for 16-20 hours. If two or more colony types are present on the purity plate, reisolate the colonies and retest.

E.
Biochemical Overlays

1.
Using a dropper bottle, overlay the GLU, URE, H2S, LYS, ARG, ORN and DCB with 3 drops of mineral oil. (These wells are underlined on the panel.)

2.
The media in the wells must be completely covered with mineral oil, but the oil should not overflow the wells.

NOTE: WalkAway® SI instruments (and WalkAway® instrument upgraded with the automated oil overlay feature) automatically add oil to the appropriate wells.

F.
Seal Strip

For oxidase positive organisms only, place a seal strip over the CIT, MAL, ONPG, TAR, ACE, CET, OF/G, OF/B and DCB wells. The quarter-inch locator hole in the tape should be aligned over the DCB well. For 

WalkAway® Systems, the lid is used in lieu of a seal strip.

G.
Incubation

1.
To ensure even thermal distribution during incubation, stack the panels in groups of 3-5.

2.
Place a clean Cover Tray on top of each group of panels to prevent evaporation. Cover Trays may be reused. Do not decontaminate Cover Trays with alcohol. They may be cleaned with soap and water. Rinse well and allow to air dry.

3.
Incubate the panels for a minimum of 16 hours at 35°C in a non-CO2 incubator.

4.   Routinely the WalkAway® SI instrument is utilized for incubation.

H.
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 (touchSCAN®-SR, autoSCAN®-4, and WalkAway® Systems). Refer to appropriate operator's manual for reading panels with MicroScan® instrumentation.

To read manually:

1.
Following 16-20 hours incubation, remove the panels from the 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 panels only if 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 antimicrobic 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 throughout the well. Inadequate or no growth is defined as a slight whiteness in the well or the broth is clear.

	 .
[image: image27.wmf]Typical Indicators

Control well clear; large button in Growth well.

Typical growth buttons in columns 1 and 2;

Column 2 demonstrates a “skip” in growth wells, which should be ignored.

This single button in column 3 bounded by clear wells above and below 

  indicates spot contamination and should be ignored.

MIC in column 1 = 2 µg/ml (lowest concentration clear well). 

MIC in column 2 = > 16 µg/ml (growth in all wells).

MIC in column 3 = < 0.12 µg/ml (no growth in all wells).

MIC in column 4 = 2 µg/ml (Trailing effect in wells 2-8; Typical trailing effect of T/S).

MIC in column 5 = < 0.12 µg/ml (Trailing effect in all wells, thus MIC is <. 

  This is typical of some antimicrobic/organism combinations).

MIC in column 6 = < 0.12 µg/ml
	


4.
If results are read manually, record the results on the appropriate worksheet.

5.
Reading Antimicrobic Susceptibilities

a.
Read all antimicrobics and CET against a black (indirectly lighted) background.

b.
Record Susceptibility/Breakpoint results as follows:

1)
MIC Results

a)
Following 16-20 hours incubation, record the MIC as the last well showing inhibition of growth starting at the highest concentration.

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 µg/ml, but not at 4 µg/ml is called a skipped well and should be ignored.

2)
Breakpoint Results

a)
Following 16-20 hours incubation, no growth in the antimicrobic is recorded as “S” (Susceptible).

b)
Growth in the lower concentration of the antimicrobic, but not in the higher concentration, is recorded as “I” (Intermediate).

c)
Growth in both concentrations of the antimicrobic or in a single well of one dilution antimicrobic is recorded as “R” (Resistant).

d)
If there is growth in the higher concentration of the antimicrobic but not in the lower concentration, the well may be contaminated and the test should be repeated.

3)
Spot growth in isolated wells indicates contamination. The test should be repeated.

4)
A “trailing effect” may be observed in some drug/organism combinations such as Proteus with Cefuroxime (Crm) and Imipenem (Imp), Serratia with beta-lactam antibiotics (e.g. Imipenem (Imp) and Piperacillin/ Tazobactam (P/T)), E. coli with Sulfamethoxazole (Sx) and B. cepacia and B. pseudomallei with Ceftazidime (Caz) and Piperacillin (Pi). Trailing may also be observed with Trimethoprim/Sulfamethoxazole (T/S), Trimethoprim (T) and Sulfamethoxazole (Sx) with the use of the RENOK® Rehydrating/Inoculating System due to the inoculum concentration. The endpoint should be read as the lowest concentration which when compared to the growth well shows:

a)
approximately 80% reduction of growth (T/S, T, Sx)

b)
a white button which is less than 2mm in diameter, or

c)
a white button which is semi-translucent.1
6.
Reading Identification Substrates

a.
Read all identification substrates with a white background except for CET and the antimicrobials used for identification (Cl4, Cf8, P4, K4, Fd64, To4) which should be read against a black (indirectly lighted) background.

b.
Glucose fermenters - After 16-24 hours incubation, if the GLU is a strong yellow, the organism is a glucose fermenter and the 24 glucose fermenter tests should be read. If the glucose reaction is orange or red, the organism is a glucose non-fermenter. Some non-fermenter species may produce a golden color which should be considered negative. Some species of Pasteurella will not grow in the glucose well if it is overlayed with mineral oil, but will ferment sucrose and/or sorbitol. If the GLU well shows no growth and either SUC or SOR are positive, treat as a glucose fermenter.

c.
Glucose non-fermenters - Glucose non-fermenters may be read after 16-24 hours incubation, if any of the following combination of tests are positive: (1) ARG and OF/G or ARG and CET, (2) LYS, or (3) ORN. If all of these reactions are negative and there is growth in the growth well, record the MIC's, CET, and the antimicrobics used for identification and reincubate an additional 24 hours before making a final reading and identification.

d.
If, after reincubation, the organism still appears non-reactive, check to ensure that the organism has grown in the phenol red carbohydrates (particularly if there is poor growth or no growth in the Mueller-Hinton growth control). If there is no growth in the phenol red carbohydrates, one should suspect a fastidious organism such as a halophilic Vibrio or a Yersinia species which grows better at 25°C, or a member of the Pasteurella/Actinobacillus group. A Gram stain should be repeated to confirm that it is gram-negative.

If a halophilic Vibrio is suspected, retest by emulsifying several colonies into 3.0 ml of sterile 0.85% saline. Final turbidity should be equivalent to a 0.5 McFarland Barium Sulfate Turbidity Standard. Rehydrate the panel with 25 ml of uninoculated Inoculum Water with PLURONIC using a RENOK®. Using a sterile transfer pipette, add one drop (45-50 µl) of the saline suspension to each identification well including the growth, Cl4, and Cf8 wells. Incubate the panels at 35°C for 16-24 hours.

e.
Prior to reading, add the reagents as follows:

1)
Add 1 drop of 40% Potassium Hydroxide (KOH) then 1 drop of 5% Alpha Naphthol to the VP well. Wait at least 20 minutes for the VP reaction to develop.

2)
Add 1 drop of 10% Ferric Chloride to the TDA well. The color will develop immediately.

3)
Add 3 drops of MicroScan® Kovac's* reagent to the IND well. The color will develop immediately.

4)
For all QC and clinical non-fermenters, add 1 drop of 0.8% Sulfanilic Acid then 1 drop of 0.5% N, N-Dimethyl-alpha-naphthylamine to the NIT well. Wait at least 5 minutes prior to reading for the NIT reaction to develop.

f.
Refer to the RESULTS section for aid in biochemical interpretation.

Calculations/Results

A.
Biochemical Results

1.
Biochemical Interpretations

Well
Reagent
Positive
Negative
GLU

Strong Yellow only
Orange to Red



Some non-fermenters may produce a golden 



color which should be considered negative.

SUC, SOR, RAF, RHA, ARA, INO, ADO, MEL
Yellow to Yellow/Orange
Orange to Red

URE

Magenta to Pink
Yellow, Orange or




Light Pink

H2S

Black Precipitate or Black Button
No Blackening

IND
Add 3 drops (or one drop if panel is read
Pink to Red
Pale Yellow to Orange


visually) of MicroScan® Kovac's Reagent.


Color develops immediately.
Providencia sp. may produce a pale pink ring 



which should be considered positive.

Compare LYS, ARG and ORN with DCB. The DCB well must be overlayed with oil for the following results to be valid. For non-fermenters, a positive test must be significantly more purple than the base control. If the base control is purple, the basal medium has been alkalinized and the LYS, ARG and ORN should all be recorded as negative. Achromobacter species and Ochrobactrum anthropi tend to do this.




Fermenters:

LYS

Purple to Gray
Yellow

ARG


Non-fermenters:

ORN

Purple
Colorless to Gray

TDA
Add 1 drop of 10% Ferric Chloride.
Any Shade of Brown
Yellow to Orange


Color develops immediately.

ESC

Light Brown to Black
Beige to Colorless

VP
Add 1 drop of 40% KOH then 1 drop of
Red
Colorless


5% Alpha Naphthol. Wait at least 20 


minutes for the reaction to develop.
Some non-fermenters may produce a pale pink color after 18 



hours incubation which should be considered negative.

ONPG

Yellow
Colorless



Compare any ONPG well which looks clear to the cetrimide 



well.  If the ONPG shows any yellow as compared to the 



cetrimide well, record as positive.

CIT, MAL, TAR, ACE
Blue to Blue-Green
Green to Yellow



Any shade of blue is considered positive

CET

Growth
No growth

OF/G
NOTE: Compare with the OF base control.


If the OF base is green:
Yellow
Green to Blue


If the OF base is blue or blue-green:
Yellow to Green
Blue

NIT
Add 1 drop of 0.8% Sulfanilic Acid
Red
Colorless to 


then 1 drop of 0.5% N, N-Dimethyl-

Pale Pink


alpha-naphthylamine. Wait at least 5


minutes for the reaction to develop.

P4, K4, Cl4, Fd64, To4, Cf8
Growth (Resistant)
No Growth (Susceptible)

LOC 
For autoSCAN®-4 and WalkAway® System panel recognition only. 

2.
Principles of Identification Reactions

Carbohydrate Fermentation (GLU, SUC, SOR, RAF, RHA, ARA, INO, ADO, MEL): The fermentation of a specific carbohydrate results in acid formation and a pH drop is detected by a phenol red indicator.

Urea (URE): The enzyme urease splits urea forming ammonia. The resulting increase in pH is detected by the phenol red indicator.

Hydrogen Sulfide (H2S): Hydrogen sulfide gas is produced from sodium thiosulfate and reacts with ferric ions in the medium to produce a black precipitate.

Indole (IND): The metabolism of tryptophan results in the formation of indole, which is detected by the addition of Kovac's reagent. If indole is present, a red color develops.

Lysine, Arginine, Ornithine (LYS, ARG, ORN): Decarboxylation of these amino acids results in the formation of basic amines which are detected by the bromcresol purple indicator.

Tryptophan Deaminase (TDA): Bacteria capable of deaminating tryptophan produce indolepyruvic acid, which reacts with ferric ammonium citrate in the medium after the addition of ferric chloride to produce a brown color.

Esculin Hydrolysis (ESC): Hydrolysis of esculin is detected by ferric ammonium citrate in the medium, which reacts with the hydrolytic products to form a black precipitate.

Voges-Proskauer (VP): Acetoin is produced from sodium pyruvate and is indicated by the formation of a red color after the addition of 40% Potassium Hydroxide then 5% Alpha Naphthol.

Galactosidase (ONPG): ß-galactosidase hydrolizes ortho-nitrophenyl-ß-D-galactopyranoside, which liberates the yellow-colored ortho-nitrophenol.

Citrate, Malonate, Acetamide, Tartrate (CIT, MAL, ACE, TAR): The utilization of these substrates as the sole source of carbon for metabolism results in a rise in pH that is detected by bromthymol blue indicator.

Oxidation-Fermentation (OF/G): The oxidation of glucose results in acid formation and a pH drop is detected by the bromthymol blue indicator. The OF/G is compared to OF/B (base) to determine if any acid has been produced.

Nitrate (NIT): The ability of an organism to reduce nitrate to nitrite is detected by the addition of Sulfanilic Acid then N, N-Dimethyl-alpha-naphthylamine, which produce a red color in the presence of nitrite.

Cetrimide (CET): Tolerance to cetrimide is demonstrated by growth in Mueller-Hinton broth supplemented with cetrimide.

Penicillin, Kanamycin, Colistin, Cephalothin, Nitrofurantoin, Tobramycin (P4, K4, CI4, Cf8, Fd64, To4): Resistance to specific concentrations of these antimicrobial agents is demonstrated by growth.

4. Organism Identification

The Biotype Lookup Program is the LabPro system and the online Beckman Coulter website are used for the identification of unknown patient specimens. Results of the 24-24 tests are translated into an 8 digit biotype number. Refer to the Microbiologics Manual for the method of recording results. All possibilities are listed in the order of the highest probability up to a cumulative total of 99.9%.

Should a biotype number occur that cannot be found, one should first suspect a procedural error. If retesting yields the same results, telephone the biotype to the MicroScan® Biotype Service. Refer to last page for appropriate phone numbers.

B.
Interpretation of MIC Results

Susceptibility is determined by comparing the MIC of an organism to the attainable blood or urine level of the antimicrobic. The following table lists the interpretive criteria as indicated in the CLSI document.
C.   Interpretations of ESBL Results

1.
Certain members of the Enterobacteriaceae, especially Klebsiella spp., Escherichia coli, and Proteus mirabilis, provide novel beta-lactamase enzymes which are capable of hydrolyzing the extended-spectrum cephalosporins (e.g. cefotaxime, ceftriaxone, ceftizoxime, and ceftazidime) and aztreonam. These novel enzymes often have unusual susceptibility patterns for the beta-lactam class of antibiotics. Clinical isolates of Klebsiella oxytoca, K. pneumoniae, and Escherichia coli with increased MICs (≥2 µg/ml) of ceftazidime, aztreonam, cefotaxime, ceftriaxone, or MICs of ≥2 or ≥8 µg/ml (depending on panel type) of cefpodoxime should be suspected of harboring an extended-spectrum beta-lactamase. For P. mirabilis strains, only ceftazidime, cefotaxime, and cefpodoxime can be used for ESBL screening purposes. A clinical isolate is considered positive by the ESBL confirmation test if there is a ≥3 two-fold dilution drop (i.e. a 3 well decrease) in an MIC value for the antibiotic tested with clavulanic acid as compared to the MIC value of that antibiotic tested alone. While both cefotaxime and ceftazidime, with and without clavulanic acid should be tested, a positive result (i.e. ≥3 two-fold dilution drop in MIC) with either antibiotic combination is considered ESBL phenotypic-confirmation positive.31
Streamlined ESBL Confirmation Test

	Antimicrobial agent
	ESBL Dilution Sequences - Positives
	ESBL Dilution Sequences - Negative
	ESBL Dilution Sequences -

Unable to Interpret

	Caz

Caz/CA
	4->16

≤0.25/4
	16->16

≤0.25/4 - 2/4
	≤1

≤0.25/4
	≤1, 4 - 8

2/4
	>16

>2/4

	Cft

Cft/CA
	8->32

≤0.5/4
	32->32

≤0.5/4 - 4/4
	≤2

≤0.5/4
	≤2, 8 - 16

4/4
	>32

>4/4


	Antimicrobial Agent
	Example 1:

Confirmation Positive
	Example 2:

Confirmation Positive
	Example 3:

Confirmation Negative
	Example 4:
Possible ESBL, unable to interpret confirmation test. Organism has MIC’s >highest dilution on panel.

	Caz

Caz/CA
	8

≤0.25/4
	16

≤0.25/4
	4

2/4
	>16

>2/4

	Cft

Cft/CA
	16

4/4
	32

≤0.5/4
	16

4/4
	>32

>4/4


2.
Lab Pro versions ≥ 1.1 also provide a customizable ESBL screen. This screen utilizes MICs of the antibiotics ceftazidime (Caz), aztreonam (Azt), cefotaxime (Cft), cefpodoxime (Cpd), and ceftriaxone (Cax). For further details see the LabPro Operator's Guide.

3. 
The finding that isolates are screen positive but confirmation negative may be due to the presence of other beta-lactamases such as ampC.32
4. 
For all confirmed ESBL-producing strains, the test interpretation should be reported as resistant for all penicillins, cephalosporins, and aztreonam.21,31
Interpretive Breakpoints*

	Antimicrobial Agents
	Susceptible
	Intermediate
	Resistant

	Amikacin
	≤16
	32
	≥64

	Amoxicillin/K Clavulanate-Enterobacteriaceae
	≤8/4
	16/8
	≥32/16

	Ampicillin3-Enterobacteriaceae and V. cholerae
	≤8
	16
	≥32

	Ampicillin/Sulbactam-
  Enterobacteriaceae and Acinetobacter spp.
	≤8/4
	16/8
	≥32/16

	Aztreonam4
	≤8
	16
	≥32

	Cefazolin1-Enterobacteriaceae
	≤8
	16
	≥32

	Cefepime
	≤8
	16
	≥32

	Cefotaxime1,4
	≤8
	16-32
	≥64

	Cefotaxime/K Clavulanate7,8
	--
	--
	--

	Cefotetan-Enterobacteriaceae
	≤16
	32
	≥64

	Cefoxitin1-Enterobacteriaceae
	≤8
	16
	≥32

	Cefpodoxime4-Enterobacteriaceae
	≤2
	4
	≥8

	Ceftazidime1,4
	≤8
	16
	≥32

	Ceftazidime/K Clavulanate7,8
	--
	--
	--

	Ceftizoxime
	≤8
	16-32
	≥64

	Ceftriaxone1,4
	≤8
	16-32
	≥64

	Cefuroxime axetil (oral)-Enterobacteriaceae
	≤4
	8-16
	≥32

	Cefuroxime sodium (parenteral)-Enterobacteriaceae
	≤8
	16
	≥32

	Cephalothin6-Enterobacteriaceae
	≤8
	16
	≥32

	Chloramphenicol 3,5-V. cholerae and other gram-negatives other than P. aeruginosa
	≤8
	16
	≥32

	Ciprofloxacin
	≤1
	2
	≥4

	Doripenem

  Enterobacteriaceae 9                                                                                               
  A. baumannii 9                                                                                                          
  P. aeruginosa 9 
	≤0.5 

≤1

≤2 
	-- 

-- 

-- 
	-- 

--

--

	Ertapenem - Enterobacteriaceae
	≤2
	4
	≥8

	Gemifloxacin - Enterobacteriaceae 
	≤0.25
	0.5
	≥1

	Gatifloxacin2-Enterobacteriaceae
	≤2
	4
	≥8

	Gentamicin
	≤4
	8
	≥16

	Imipenem
	≤4
	8
	≥16

	Levofloxacin
	≤2
	4
	≥8

	Meropenem
	≤4
	8
	≥16

	Moxifloxacin2,5-Enterobacteriaceae
	≤2
	4
	≥8

	Netilmicin1
	≤8
	16
	≥32

	Nitrofurantoin6-Enterobacteriaceae
	≤32
	64
	≥128

	Norfloxacin6
	≤4
	8
	≥16

	Piperacillin1
  P. aeruginosa
	≤64
	--
	≥128

	  other gram-negatives
	≤16
	32-64
	≥128

	Piperacillin/Tazobactam
  P. aeruginosa
	≤64/4
	--
	≥128/4

	   other gram-negatives
	≤16/4
	32/4-64/4
	≥128/4

	Tetracycline3-V. cholerae and gram-negatives other than P. aeruginosa
	≤4
	8
	≥16

	Ticarcillin1
  P. aeruginosa
	≤64
	--
	
≥128

	  Other gram-negatives
	≤16
	32-64
	≥128

	Ticarcillin/K Clavulanate1
  P. aeruginosa
	≤64/2
	--
	≥128/2 

	  Other gram-negatives
	≤16/2
	32/2-64/2
	≥128/2

	Tigecycline- Enterobacteriaceae
	≤2
	4
	≥8

	Tobramycin
	≤4
	8
	≥16

	Trimethoprim6-Enterobacteriaceae
	≤8
	---
	≥16

	Trimethoprim/Sulfamethoxazole3- V. cholerae and gram negatives other than P. aeruginosa
	≤2/38
	---
	≥4/76


*
Based on Interpretive Breakpoints as indicated in CLSI Document M100-S19. The antimicrobials included in this panel are not proven to be safe and effective in treating clinical infections for all organisms tested. For reporting of antimicrobial results which have shown to be active against organism groups in vitro or in clinical infections refer to CLSI M100, Tables 1 and 2 or the pharmaceutical package insert.

1.
The CLSI Interpretive Breakpoint for this drug differs from the manufacturer’s breakpoint.

2.
Based on manufacturer’s breakpoints.

3.
Interpretations for V. cholerae exist only for the antimicrobics designated with V. cholerae.

4.  Clinical isolates of Klebsiella oxytoca, K. pneumoniae, and Escherichia coli with increased MICs (≥2 µg/ml) of ceftazidime, aztreonam, cefotaxime, ceftriaxone, or MICs of ≥2 or ≥8 µg/ml (depending on panel type) of cefpodoxime should be suspected of harboring an extended-spectrum beta-lactamase. For Proteus mirabilis strains, only ceftazidime, cefotaxime, and cefpodoxime can be used for ESBL screening purposes.21
5.  Only systemic therapy will be reported.

6.  Only urine therapy will be reported (based on CLSI Document M100-S20 for cephalothin).34
7.  No breakpoints exist for this test.

8.  Clinical isolates of Klebsiella oxytoca, K. pneumoniae, Escherichia coli, and Proteus mirabilis with a ≥3 two-fold dilution drop (i.e. a 3 well decrease) in an MIC value for the antibiotic tested with clavulanic acid as compared to the MIC value of that antibiotic tested alone, are considered ESBL phenotypic-confirmation positive (CLSI).31 For further details see the LabPro Operator's Guide.
9. 
The current absence of isolates resistant to Doripenem precludes defining any category other than Susceptible. Isolates yielding MIC results suggestive of Nonsusceptible category should be subjected to additional testing.
Reporting Results
1.
MicroScan panels are ordered in Sunquest by making a Load List. .   

2.
A bidirectional interface exist between LIS and MicroScan.  Once panels have been read by the Walkaway and verified by the technologist, results are sent back to LIS for reporting results.

3.
If the technologist determines that the results are not valid either due to the panel being placed on an exceptions list or a exception rule is generated requiring additional testing, then testing is repeated and results are not sent via interface to LIS.

4.
Once results are downloaded to Sunquest, then the technologist can review and verify the results by going to the patient accession and clicking online.
5.
Verified results are available electronically, print directly to printers in some nursing units, to interfaced clients with printers/faxes or delivered by courier, physician mailboxes or U.S. mail.

Procedural Notes/Problem-Solving Tips
1.  For in vitro diagnostic use only.

2.  Observe aseptic techniques and established precautions against microbiological hazards throughout all procedures, with special awareness that the inoculated panels contain potentially pathogenic organisms.

3.   All materials should be autoclaved prior to disposal.

4.
For purposes of diagnosis and treatment, results of this test should always be interpreted in conjunction with the patient’s medical history, clinical presentation and other findings.

Limitations of the Procedure

1.
Fastidious Bacteria - Haemophilus and other fastidious gram-negative bacteria will not grow in Mueller-Hinton broth that is not supplemented with growth enrichments.

2.
Anaerobic Bacteria - The antimicrobic panels and the procedures described herein are suitable only for facultative anaerobic and aerobic gram-negative bacilli.

3.
Should more than one species identification be listed for a particular biotype number, supplementary tests listed in the Biotype Lookup Program may be necessary to determine the final identification.

4.
The interpretation of test results require trained clinical personnel who should use judgment, knowledge and additional confirmatory tests where required prior to accepting the identification of an organism.

5.
Biotype numbers should not be used for phenotype identification of strains isolated from various specimens from the same patient.

6.
Results obtained with the organism/antimicrobial agent combinations listed below have shown discrepant MIC’s when compared with an overnight reference method. If the antimicrobial agent is critical to patient care, an alternate procedure should be used.

	Organism
	Drugs which, if critical to patient care, alternate method should be used
	Drugs which will not be reported1

	Shigella spp.

	Ampicillin
	

	Acinetobacter spp.
	
	Imipenem, Piperacillin/Tazobactam, Tigecycline

	S. maltophilia
	
	Piperacillin/Tazobactam, Piperacillin, Ticarcillin,Tigecycline

	P. aeruginosa

	
	Gatifloxacin, Moxifloxacin, Tigecycline

	Proteus mirabilis
	
	Tigecycline

	Non-Enterobacteriaceae
	
	Tigecycline

	Non-Enterobactericeae 

other than A. baumannii 

and P.aeruginosa 
	
	Doripenem


1.
When printing is not suppressed by LabPro, you should manually suppress the result. Please consult the LabPro Operators Guide for instructions.

7.
The results of comparative testing between MicroScan® Dried Gram Negative Panels and CLSI frozen overnight reference panels did not agree with the CLSI Acceptable Quality Control Ranges for E. coli ATCC 25922, E. coli 35218 and P. aeruginosa ATCC 27853 with certain antimicrobial agents. Refer to QC Table in this manual.

8.
Identification results for P. aeruginosa isolated from cystic fibrosis patients may not be reliable due to differences in biochemical reactions between these isolates and other P. aeruginosa. Alternate methods should be used for identification of suspected P. aeruginosa cultured from patients with cystic fibrosis for LabPro ≤1.5.

9.
autoSCAN®-4 results obtained with P. aeruginosa isolated from cystic fibrosis patients have shown discrepant MICs when compared with an overnight reference method. Due to the potential for very light growth with P. aeruginosa from cystic fibrosis patients, MIC results for these isolates should be obtained by reading panels manually or with a WalkAway® instrument.

10.
Public health officials should be notified about all isolates presumptively identified as B. anthracis, Y. pestis, B. mallei or B. pseudomallei or F. tularensis. Confirmation of isolates of these bacteria may require specialized testing only available in reference or public health laboratories. Report only ceftazidime, tetracycline, imipenem, and trimthoprim‑sulfamethoxazole for B. pseudomallei and only gentamicin, tetracycline, ciprofloxacin, chloramphenicol, and trimethoprim-sulfamethoxazole for Y. pestis.31
11.
Elevated MICs with beta-lactam antimicrobials (e.g. aztreonam) may be observed if panels are over-inoculated with microorganisms such as Pseudomonas aeruginosa, Serratia spp., Proteus spp, Morganella spp., and Providencia spp. Inoculum concentration is critical with these antimicrobials as their mechanism of action involves disruption of bacterial cell wall synthesis. The user should pay careful attention to inoculum preparation, especially with manual methods that are technique dependent such as the Prompt system or inoculum prepared without the aid of a photometric device.

12. The ability of the MicroScan® Dried Gram Negative Panels to detect resistance to Tigecycline is unknown because resistant strains were not available at the time of comparative testing.

13. The current absence of isolates resistant to Doripenem precludes defining any category other than Susceptible. Isolates yielding MIC results suggestive of Nonsusceptible category should be subjected to additional testing.
14. Use an alternative testing method prior to reporting results for P.aeruginosa with Doripenem when the MIC is 2 μg/ml (breakpoint) if critical to patient care.
Misleading Results

CLSI Standard M7-A8 states that dangerously misleading results can occur when certain antimicrobics are tested against specific organisms. These combinations include:

a.
first and second generation cephalosporins and aminoglycosides against Salmonella and Shigella spp.

b.
beta-lactam antimicrobics for Y. pestis.

The LabPro System will report the MIC only, not the interpretation, when the above listed antimicrobic/organism combinations occur.

Expected Values

For expected values, please refer to the Percentage Charts contained in the Microbiologics Manual.

Performance Characteristics

The performance of MicroScan® Dried Panels has been established in evaluations at several clinical laboratories. The antimicrobials in Tables 1 and 2 were tested on a MicroScan® Dried Panel using the Turbidity inoculum method and were read manually. These results were compared to a reference microdilution MIC system. Antimicrobial agents in Table 1 were cleared for use on MicroScan® Dried Panels before December 1993, and the percent agreement includes repeat testing to resolve discrepancies.

Table 1
Percent Agreement to Reference Method

	Antimicrobial Agents
	# Tested
	MIC
	Categorical

	Amikacin
	404
	97
	99

	Ampicillin
	415
	99
	99

	Ampicillin/Sulbactam
	296
	99
	99

	Aztreonam
	350
	---
	98

	Cefazolin
	324
	---
	100

	Cefotaxime
	404
	100
	100

	Cefotetan
	350
	---
	96

	Cefoxitin
	404
	---
	99

	Ceftazidime
	300
	95
	98

	Ceftizoxime
	324
	99
	100

	Ceftriaxone
	300
	94
	99

	Cefuroxime
	324
	---
	100

	Cephalothin
	404
	98
	100

	Chloramphenicol
	404
	---
	99

	Ciprofloxacin
	350
	---
	100

	Gentamicin
	404
	98
	100

	Imipenem
	350
	90
	98

	Netilmicin
	324
	99
	99

	Nitrofurantoin
	354
	---
	99

	Norfloxacin
	350
	---
	99

	Piperacillin
	404
	---
	99

	Tetracycline
	404
	99
	100

	Ticarcillin
	354
	---
	100

	Ticarcillin/K Clavulanate
	350
	90
	100

	Tobramycin
	404
	99
	100

	Trimethoprim
	354
	---
	100

	Trimethoprim/Sulfamethoxazole
	404
	---
	100


Table 2
Percent Agreement to Reference Method

	Antimicrobial Agent
	# Tested
	MIC
	Categorical

	Amoxicillin/K. Clavulanate
	377
	99.7
	96.3

	Cefepime
	
	
	

	  MIC Format
	730
	97.4
	99.2

	  Breakpoint Format
	730
	---
	95.2

	Cefpodoxime
	
	
	

	  MIC Format
	622
	96.1
	98.1

	  Breakpoint Format
	622
	---
	93.6

	Doripenem
	610
	97.0
	97.2

	Ertapenem
	377
	97.3
	99.7

	Gatifloxacin
	415
	99
	97

	Gemifloxacin
	381
	98.4
	96.6

	Levofloxacin
	
	
	

	  MIC Format
	318
	98.4
	99.7

	  Breakpoint Format
	318
	---
	95.0

	Meropenem
	
	
	

	  MIC Format
	318
	98.7
	100

	  Breakpoint Format
	318
	---
	99.4

	Moxifloxacin
	415
	99
	98

	Piperacillin/Tazobactam
	
	
	

	  MIC Format
	572
	93.5
	96.7

	  Breakpoint Format
	572
	---
	94.8

	Tigecycline
	382
	99
	98.7


Reproducibility

Reproducibility studies were completed at multiple clinical sites to confirm acceptable performance with the recommended methods described in the Procedural Manual.

ESBL Screening

MicroScan Dried Gram-Negative panels were evaluated as a screen for ESBL production with K. oxytoca, K. pneumoniae, Proteus mirabilis and Escherichia coli clinical isolates. In the evaluation of K. oxytoca, K. pneumoniae and Escherichia coli, the bacterial population consisted of 141 strains. Sensitivity was calculated with the 80 ESBL-positive strains while specificity was calculated with the 61 ESBL-negative strains including 20 with ampC beta‑lactamases. Strains with ampC beta-lactamases may exhibit increased MICs to the five indicator drugs and cannot be distinguished from ESBL strains with the ESBL screening antimicrobics without confirmation. In the evaluation of P. mirabilis, the bacterial population consisted of 35 strains.  Sensitivity was calculated with the 13 ESBL-positive strains while specificity was calculated with the 22 ESBL- negative strains. For P. mirabilis strains, only ceftazidime, cefotaxime, and cefpodoxime can be used for ESBL screening purposes. The following table presents the sensitivity and specificity results by organism and cefpodoxime breakpoints. Panel-specific performance will vary, depending on the antimicrobics and concentrations included on the panel. 

ESBL Screen - Panel Performance with all ESBL Screening Antimicrobial Agents including Cefpodoxime Breakpoints of 2 or 8 µg/ml (M100-S19)

	Cefpodoxime Breakpoint (µg/ml)
	Organism(s)
	Sensitivity ESBL Positive Strains
	Specificity ESBL Negative Strains

	
	
	No. (%)
	No. (%)

	2
	E. coli, Klebsiella spp.1
	80/80 (100)
	40/61 (65.6)

	
	P. mirabilis 2
	12/13 (92.3)
	22/22 (100)

	8
	E. coli, Klebsiella spp.1
	80/80 (100)
	41/61 (67.2)

	
	P. mirabilis 2
	12/13 (92.3)
	22/22 (100)


1. 
Includes 80 ESBL positive, 41 ESBL negative, and 20 ampC producing strains. Data also includes screening with Caz, Azt, Cax, and Cft using a 2 µg/ml breakpoint.

2. 
Includes 13 ESBL positive and 22 ESBL negative strains.  Data also includes screening with Caz and Cft using a 2 µg/ml breakpoint.

ESBL Confirmation 

MicroScan® Dried Gram-Negative panels were evaluated with streamlined dilutions of cefotaxime (2, 16 µg/ml), cefotaxime/clavulanic acid (0.5/4, 4/4 µg/ml), ceftazidime (1, 8 µg/ml) and ceftazidime/clavulanic acid (0.25/4, 2/4 µg/ml) as a confirmatory test for ESBL production with E. coli, K. oxytoca, K. pneumoniae and P. mirabilis. Sensitivity and Specificity were evaluated by comparing MicroScan panel MICs with molecular characterized results as the reference method. The bacterial population consisted of 95 strains evaluated at one external validation site.  Sensitivity was calculated with 42 ESBL-positive strains and demonstrated 93% agreement to the molecular characterization results. Specificity was calculated with 53 ESBL-negative strains and demonstrated 96% agreement to the molecular characterization results. CLSI M100-S19 states that ESBL confirmatory testing requires the use of both cefotaxime and ceftazidime, alone and in combination with clavulanic acid. For further information regarding the ESBL screen and confirmation refer to the LabPro Operator's Guide.

Warranty Statement

These products are warranted to perform as described in their labeling and MicroScan literature when used in accordance with their instructions. THERE ARE NO WARRANTIES WHICH EXTEND BEYOND THIS EXPRESS WARRANTY AND SIEMENS DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR WARRANTY OF FITNESS FOR PARTICULAR PURPOSE. The sole obligation of Siemens and the purchaser’s exclusive remedy for breach of this warranty shall be, at the option of Siemens to repair or replace the products. In no event shall Siemens be liable for any proximate, incidental or consequential damages in connection with the products.
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