Disk Diffusion Susceptibility Testing (Kirby-
Bauer Method)

=

The steps of the standard method are as follews: . -

Isolated colonies of each organism that might be playing a pathogenic
role should be selected from primary agar piaies and tested for
susceplibiity. identification procedures may be pesiormed at the same
tme. Mixiures of different types of microorgamsms should not be
tested on the same plate. The practice of conducting susceptibility tests
dreclly with cinical matesial should be avoid=d When the nature of the
infection is not dlear and the specimen contains mixed growth or
nommal flora, in which the organisms probably bear little relationship to
the infection being treated, susceplibility t=sfs are often not necessary
and the results can be grossly misleading.

Of the many media available, NCCLS recommends Mueller-Hinton
agar due to: it results in good batch-to-baich reproducibility; it is low in
sulfonamide, timethoprim, and tetracydline inhibitors; it results in
satisfactory growth of most bacterial pathogens; and a large amount of
data has been collected concerning suscepiibility tests performed with
tis medium. If batches of media do not support adequate growth of
organism, the zone size will be larger and provide false result. Thus,
only media from manufacturers following the NCCLS standards are to
De used.

The agarmedium should have pH 7.2 to 7.4 at room temperature. The
surface should be moist but without droplet of moisture. The antibiotic

disks should be maintained at 8°C or lower or freeze at.-14°C or below
until needed, according to the manufaciurer's recommendations. Allow

the disks to warm to room temperature before use. Don't use expired
- disks._. N N T

To standardize the inoculum density. a BanArti:rbidity.standard is
used (0.5 McFariand standard,approx. 10° organism per mL).

a. Select at least 4 to 5 well-isolated colonies of the same
morphological type from an agar plate. Touch the top of each colony
with a wire loop and transfer the growth to a tube containing 4 to 5 mL
of a suitable broth medium, such as tryptic-soy broth. Allow the broth
culture to incubate at 35°C until it achieves or exceeds the turbidity of
0.5 McFarland standard. For routine ‘susceptibility tests, however, the
inoculum can also be prepared by making a direct saline or broth
suspension of colonies that are selected from an 18 to 24-hour agar
plate (a nutrient, non-selective agar such as blood agar plate must be
used).

Adjust the turbidity with sterile salineor broth. Use adequate light, and,
to aid in the visual comparison, read the tube against a white
background with contrasting black linés.

Within 15 minutes after adjusting the turbidity of the inoculum
suspension, dip a sterile non-toxic swab on an applicator into the
adjusted suspension. Rotate the swab several times, pressing firmly on
the inside wall of the tube above the fluid level to remove excess
inoculum from the swab. - ‘




-accuracy of your procedures. -

Inoculate the dried surface of 3 Muller-Hintonagar plate by streaking
the swab over the entire sierile agar surface. Repeat this procedure
two more times, and rotate the plate 60° each time to ensure an even
distribution of inoculum. Replace the plate top and allow 3to 5 minutes,
but no longer than 15 minutes. for any excess surface moisture to be
absorbed before applying the antibiotic disks. There should be an
almost confluent lawn of growth when done properly. If only isolated
colonies grow, the inoculum was too light and the test should be
repeated. To avoid extremes in inoculum density, never use undiluted
overnight broth cultures for streaking plates.

Place the appropriate disks evenly (no closer than 24 mm from center
to center) on the surface of the agar plate either by using a sterile
forceps or the dispensing apparatus. No more than 12 disks should be
placed on one 150 mm plate or more than 5 disks on a 100 mm plate.
A disk is not to be moved once it has come in contact with the agar
surface since some of the compound diffuses almost instantaneously.

Invert the plate and place them in an incubator at 35°C within 15
minutes after disks are applied. The plates should be incubated
aerobically (no C02). After 16-18 hrs.of incubation, examine each plate
and measure the diameters of the zones of complete inhibition,
including the diameter of the disk. Measure the zones to the nearest
millimeter using a ruler. Large colonies growing within a clear zone of
inhibition should be subcultured. reidentified and retested./li>

Interpret the zone sizes by referring to the manufacturer provided
standard table and report the organism to be either susceptible,

[intermediate, or resistant. Never com pare the zone sizes of two
-different antibiotics and judge their effectiveness accordingly.

Quality control drganisms such as E. coll ATCC 25922,and . .

S.aureusATCC 25923 should be tested periodically to validate the
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. Zone Diameter Interpretive Standards and Approximate
Minimurmn Inhibitory Concentration (MIC) Correlates

Zone Dlameter, nearest whole mm. Approximate”
A Moderalely i MIC Correlates® -
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when lesting non-enlerococcal
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Ists,

ho cstagory “Intermodiato™ should be roportad. 1t gonarally Indicalos that tha tost rosult is
quivocal(soa 2.3.2.3). Whan casignated In this ble, a “‘modarataly suscoptiblo™ rasult should
¢ roportod to indicata suscoptibliity undor cortain conditions (sag 2.3.2.2). Othor fi-taclams
fe currantly being considared for deflnition of a modorataly suscopliblo catogory.

~ slzes oblained with aminoglycosides, pariicularly whon testing £.. aoruglnosa. are

um dependent because of variations In divsiont cation content. Those intorpratlivg

- 8re 1o be used only with Muslior-Hinton medium that has yioldod zong diamotars

g correct range shown in Table 3 whon porformanca losts were dona with 2, aoruginosa

TCC® 27853. Organisms in the Intormediate catogory may bo oithor Auscapliblo or rosisinnl

hon 1ostod by dilution mothods and should thoroloro moro proparly ba classifiod as “indo-
rminant” In tholr suscoplivliity, >

ass disk for amplcitiin, amoxiclilin, bacampiclilin, cyclacliiin, and hotnclliin,

Jsistant straing of S. surous produce fi-lactaomaso and tha tosting of tho 10 unlt poniclitin
1k Is proforrod. Poniciliin Q shouki ba d@3nd 10 104t tha su ~libitity of ot pa. ltivg
niciiiins, such os ampicillin, amoxicilun, azlociliin, bacamplciliin, hatacitlin, carbonicillia,
eziocliia, plporaciiiin, and tcurciiing Rosults may aiss Lo applled 1o phunoxymuthyl poniciitia
phanathiciitin, . 7

¥ lasling Haomophilus usa Muallor-Hinlon agar supplamentod with 1 % homoglobin {ar 5%
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sponse and bactarloldal action,
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. should by further Investigated todsterming if they are hoteroreslatant,

caltazidimo. celiriaxcne, cefoporazone, and aztroonam are focontly studlad botaslaciarms. i %
having a scparate diagaostic disk and a widar spactrum of antimicroblat actlvity, ospeciatliy

fqalins! gra: tiva bacilli than do othar previously approved cophalosporins. Therefore
tho 30 ug Cisk cannot-bo usod.as tho olass ropresentailve for thase drugs even
though cal: is consl a “first gor lon"* drug. Tho aophalothin disk should only to

used lor losling susceptibility 1o cophalothin, calaclor, cofadroxll, cophatoxin, cophaplrin, arg .
cophrading. Cefazolin, cofamandolse (or celonlcid or cofuroximo or coforanide), cafoxiin,
celoporazone, cafotaxime (or aztreonam or cefiazidime or ceftizoxime or cefirlaxone o -,
moxalactam) should be tesled saparataly against the enteric baclill (soe Table 1). S. aurecs |
exhibiting resistance 1o one of tha penlcillinase-rasistant paniciiling (MRSA) mustbe roporiec
as resistant lo cephalicsporin-like antimicroblal agents, rogardiess of /n vitro disk test rosuits
bocausa in most cases of documontod MRSA Infoction have rospondod poarly 1o cophalospocta
chomothorapy. Mothicillin Istant losg-nogative Staphy! C 8pp.-als appess
not 1o respond well 1o cophalosporin trodiment. . : - o ~
Suacoplibility dala for cinoxacin, nalldixio acld, nltrofurantoln, norfloxacin, sutlonamides, anc
irimathoprim apply only lo organlasme iso'Xtod from urinary troctiiifdoticns, = Pl

Thao clindamycin disk Is usod for tosting suscaptibliity to both alindamyain and lncomycin.

Talracyclinn Ia tho cinsa disk {or all tatencyalinng, and tha roaulia aan bn applload to chlonaie ..
racysling, domoclocyclina, doxyoycling, mathacycline, minocyotine, and oxylotracyciine..»
Howover, coraln organisms moy be more suscsptiblo lo doxycycline and minocysiine tha= B
10 tetracycline. {Sea footnote I, Table 1. - ¥ e % Pt s

Gl i eplsaapiiouocoar, S-ltatamase résistant penicitting, elthar oxacliln, nafolllin, ¢
mothiciliia may be testod, and resulls can bo appllod 10 the othar two of theso drugs and 1o

slorngo and its applicath oal toating (malhiclliin also usabla) and bocnuss -
It s mors Iikely 1o doloct hotorarasistant slralns moro oatity, Oo not uso nafefllin on blooc-
~contalning medta. Cloxaalliln dlake ehould aof bo usod Booause thay-may not dotao! mathicile TN
linresistant S. aireus, Whon an Intor rasult is obtained with stap) ylococcel, the stralns-
1A

The sulfisoxazele disk can be usad for ady of the commeralally avallable sulfonamldes. <
Blood-contalning media, axcapt medla contalning lysed horse blood, sre not ealisfactory fce

losting sulfonamides. The Muoller-Hinton agar should ba as thymidino-free as possibla fer .
sullonamida and/or trimethoprim testing. (Soe footnote &, Table 3.) ; .
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