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1. Introduction

This protocol has been prepared for the purposgEsenting andlescribinghe labaatory
activitiescovered bythe FWDAMRRefLabCap Training Course hosted at DTU Food,
Denmark in May 2022.

MIC determination by gradient strip is one of several phenotypic assays which can be used
to determine the antimicrobial resistance profile obacterialorganism. Gradient strip
estimate in vitroantimicrobialsusceptibility.

An agar plateisinoculated with a standardized inoculum of the bacteria and a gradient strip
is placed on the inoculated plate. The gradient strip contains a standardizedn amount

of an antimicrobial agent which diffuses into the agar when in contact with the agar surface.
The plateisincubated under standardized conditions followithg manufacturdsQ

guidelines. During incubation, the antimicrobial agent difRiséo the agar and inhibits

growth of the inoculated bacterjaherebyproducing an inhibition zone.

After incubation the MIC value is determinatkand resultscan beinterpretated using

EUCAST guidelines.

Highly standardized methods are essential for all typeantifnicrobialsusceptibility testing.
The test results are highly sensitive to variations in inoculum density, media formulation,
agar thicknesand moisture correct rangeof the gradient strip, arrect storage of the
gradient strip, incubation time and how you read and interpretate thainedMIC values.
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. Equipment

Nephelometer

McFarland standard 0.5

Vortexmixer

Sterik forceps

Loops

Sterile cotton swabs

0,85%sterile saline

MH or MHFagar plategwhere MH idor SalmonellgMueller Hinton aggrand MHF
isfor Campylobacte(Mueller Hinton agar for fastidious organismg. Mueller

| AyGd2y &dzllL) SYSYGSR 46AGK piNACHDEaSR K2NES
Gradientstrips
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3. Procedure day 1

- Allow yourgradient strip toreach room temperature

- Make sure your MH or Mifagarplates are not to wet from condensatior(if they
are, they can be dried 15 minutes in an incubator. This is especially important for
MH-F plates)

- Standardie the inoculum From a pure overnight culture, pick material from at least
3-4 colonies. Suspend tml salinein a tube of the same type dlse one for the
McFarland 0.5 standardMix. Adjust to McFarland 0.5 using a nephelometer.
Calibrate the nephelometer before ussing the McFarland 0.5 standaadd gently
invert your testsuspensiora couple of times by turning the tuhgsidedown before
measuringlf necessary, @ust turbidity of inoculum to match the standaly adding
either more colony material or more sadito the inoculum

- Place a cotton swab in your 0.5 MeRndsuspension

- Remove gcess fluidrom the cotton swakby pressinghe swab against thenside of
the tube above the inoculum levéthis appliegso Gram negativesonly)

- Cover the agar plate witktreaks in three different directions toensurean even
growth or use a plate rotator

- Apply your gradient test using sterile forceps

- Turn your plates upside down and incubate them at 35%%for 18 +- 2 h for
Salmonellaand 41° in a microaerophile einwnment for 24h for Campylobacter

Observe thel5-15-15 minutes rule meaning that fom the time you make your suspension
you should inoculate your agar plate within 15 minutes. From the time you have
inoculated youragarplate you should apply the gradierdtrip no more than 15 minutes
after. From the time you applied your gradierstrip to the agar plate your plate should be
in the incubator within 15 minutes.

4. Procedure day 2

- Take your plates out of the incubator

- Examinate your platesA confluent lawn of growths theresult of acorrecty
inocuated and satisfactorily streaked plat#.individual colonies can be sedghe
inoculum is t light for the result to be readnd the testmustbe repeated.

- Gradient striptest plates are read fronabovewith the lid removed and reflected
light

- Determine theMICbased onwherethe ellipse intersects the scald.this is in
between two values,aund up to the higkr value.

- If the intersect differs on either side of the strip read the MIC adhiigae value
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5. Reading examples

If single colonies are seen within the ellipse these should be taken into account. Therefore
the MIC should be read above the colonies.

- -
.

If uneven growthis observedread the upper MIC value.
If the values on each side of the gradient strip differe than +- 1 two-fold dilution,
repeatthe test.
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6. Quality control

Toensure that you obtain reliable resultdwen performingantimicrobialsusceptibility
testing, quality control (QC) isrucial

Traceability is key when performingiglity control Ensure that you perform check of new
batches of media etc. ancheure thd your document andrack your QC resulillowing you
to traceback ifyou need to troubleshoot, for example if yobserve that your QC strain is
one step out of range you cdrace back to check this might havestarted when you
started to use a newatch of something.

If you do not performa particular type of test routinely, ensure that you consider whickh QC
measures are relevant, for example includa@C strain in paralleébd your test strainsif

you obtain results from theéQC strairthat arewithin the acceptanceange you have an
indication that your test strain results areliable.

Annually,in JanuaryEUCAST update their breakpoint tables and QC tables.might
include updated angesor the addition ofbreakpoints and ranges for new antimicrobial
agents Keep updated on the newest version when interpretatyour resultsoy looking into
the most recentQC table. Theurrent QC table is V.12 and can be found here

EUCAST: Quality Control

Storage of gradient strips should always folling manufacture® instructions. After
opening gradient strips should be stored in sealed containers with a moishdeating
dessicant and protected from light. Perform frequent quality comivben testingto make
sure that the gradient strip lenot lost potency during storage.
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7. Media preparation

For media preparatioocommercial media can be used if they follow EUCAST
recommendations.

For EUCAST media preparation guideB8€AST: Medm@meparation

Health and Digital Executive Agency
Page6
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8. Appendix 1

The following appendix is not something that will be shown in the laboratory work during
the workshop but demonstrates ESBtekt.

Copyright AB BIODISK 2a1% (75001448MH0383)
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